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The need for a Wrapper-Routine:

The IMP4 wrapper builds the bridge between the
particular IMP4 code and the UAL communication
standards via XML and CPO'’s.

The IMP4 code itself Is isolated to a large extent In
the sense that it keeps its original structure and is
provided as a subroutine using standard FORTRAN
arguments for the basic necessary input
parameters and the output of computations.

All UAL specific Issues
are handled by the IMP4 wrapper,

l.e. CPO read/write
and XML-parsing.
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Basics about implementing codes
INn ITM environment:

e The simulation code must be structured
as Subroutine, but is kept unchanged oth-
erwise

e The UAL specifics are located solely in the
Wrapper-Routine

e Usually the Makefile needs extensive
changes

e The UAL communication needs setting of
several environment variables

e The communication via the Wrapper
compatible with MPI parallelized codes

e The Wrapper can be used directly on
both, the Gateway and HPC-FF

e The Wrapper allows to create a Kepler ac-
tor out of the particular code submitting a
Jjob on the Gateway

The IMP4 wrapper for
running IMP4 codes in the UAL framework

ITM-Project IMP 4
D. Reiser, A.H. Nielsen
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Comments on implementation and
the svn-repository:

The wrapper and running example of the drift-fluid turbulence
code ATTEMPT [Physics of Plasmas 14, 082314 (2007)] can
be downloaded from a GFORGE svn-repository.

http://gforge.efda-itm.eu/svn/cpo_ interface/tags

A detailled README file gives step by step instructions how to
Install the code

The code is MPI parallelized and can be used on the Gateway
and HPC-FF platform
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Running an IMP4 code via the IMP4 wrapper

~

provide code parameters
attempt.xml, attempt.xsd

Input knob=1 Input knob=2
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open mdsplus cpo’s open ascii cpo’s
shot=..., run=... IMPA4Init
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call imp4 wrapper
y
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subroutine i np4_wr apper (coreprof,equilibriumcoretransp &

N

, Coretransp_out, code_par aneters)

... the wapper routine to connect | MP4_ATTEMPT with cpo franmework
USE EU TM SCHEMAS

USE EU TM ROUTI NES

USE | TM _CONSTANTS

USE i np4_wr apper _coeff

i nplicit none

I ncl ude

“npi f. h"

I nteger (1 TM I 4) .. 1,irho,nrho_core, nrho_equi,return_status

REAL( R8) .. rho, drdrho, dqdrho, dndrho, a0, BO, RO
REAL( R3) , allocatable :: rho_tor _core(:), rho_tor_equi(:)
REAL( R8) , all ocatable :: rho_vol _equi(:),n0(:),Te(:),q(:)

type (type_coreprof), pointer :: coreprof(:)

type (type_equilibrium, pointer :: equilibriun(:)

type (type_coretransp), pointer :: coretransp(:)

type (type_coretransp), pointer :: coretransp_out(:)

TYPE (type_param .. code_paraneters

I nteger (1 TM I 4) . np, ierr, rank

... first check for nunber np of processors avail able

cal | MPI _COWM SI ZE( MPI _COVM WORLD, np, i err)

... get rank pid of every processor in comrunicator Ml _COVM WORLD
cal | MPI _COVM _RANK( MPI _COW WORLD, rank, i err)

' I MP4 Code specific: default values of need paraneters in | MP4 code4
C_Ns =8

c_Nx = 32

c_ Ny = 64

c_Nt = 100

cws =1

cw =1

cm =1

c.a =20.4

I-- assign code paraneters to internal variables
cal | assign_code paraneters(code paraneters, return_status)

I W
BO
RO
a0

can read BO and RO from corepr of
coreprof (1l)%oroid field¥0
coreprof(1l)%oroid fiel d%O

equi l'i brium 1) %eqggeonetry%a_m nor
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Quick guide to a test run - the README file A

downl oad the files

Downl oad only the folders you need fromthe repository
n checkout --usernane your _usernane
tp://gforge.efda-itmeu/svn/cpo_interface/ branches/ | MP4_ATTEMPT. ki t

go to the branch
| MP4_ATTEMPT. ki t

| MPORTANT NOTE! !

I f you want to use cpo data structure (on gateway only) change

the hard-wired variable input_knob to 1 in source/testbed/inp4.f90
I n that case you al so have to adjust the hard-wired vari abl es

shot and run for the particular data set you want to use

I f you want to use ascii substitute of cpo data structure (necessary for hpc-ff)
change the hard-wi red variable i nput_knob to 2 in source/testbed/inp4.f90

in that case an ASCI| data file nanmed | MP4lnit nust be present in the

wor ki ng directory where you start the code

conpil e the code and libraries
hdf 5=yes if hdf5 is avail abl e and used
hdf 5=no if hdf5 is not avail able or not necessary

code

-f Makefil e. machi ne
-f Makefil e. machi ne

"hdf 5=yes"
" hdf 5=yes"

I np4. X
l'i bi np4

start a test run in directory run/test
./lruns/test/

put the executable into the working directory
-s .. /.

or
./ ../lcodelinpd.x .

./ code/inp4. x .

set the environnment variables as in the exanple
of file settings. gateway

urce /afs/efda-itmeu/project/swtniscripts/set _itmenv 4.07b

urce /afs/efda-itmeu/project/switniscripts/set _ itmdata _env dreiser Textor 4.0?9/
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Input output
IMP4 code
// ' Find the size of rho_tor, nunber of radial points N\
nrho _core = size(coreprof(1)% ho tor)
' Find the size of rho_tor, nunber of radial points
nrho_equi = size(equilibrium1l)%rofiles 1d% ho _tor)
I allocate arrys to hold profiles and coordi nates
all ocate(rho_tor_core(nrho_core), rho_tor_equi(nrho_equi) &
, rho_vol equi (nrho_equi),n0(nrho_core), Te(nrho_core), q(nrho_equi))
' Read rho_tor from coreprof
rho_tor _core = coreprof (1) % ho_tor
'Read rho_tor and rho_vol fromequilibrium
rho_tor_equi = equi librium1l)%rofiles _1d% ho_tor
rho_vol equi = aO+equilibrium1l)%rofiles 1d% ho_vol
I Read no and Te profile from corepr of
no = coreprof (1) %e%al ue
Te = coreprof (1) % eWal ue
I Read qg-profile fromequilibrium
q = equilibriun(l)%rofiles_1d%y
' Find the paraneters needed by ATTEMPT
' Convert the reference point, c_a, to units of rho_tor
call L3interp(rho_tor_equi,rho_vol equi,nrho_equi,rho,c_a,1)
 Interpolate to find n, Te and g at the reference point
call L3interp(nO,rho_tor _core ,nrho_core,c _n0O,rho, 1)
call L3interp(Te,rho _tor _core ,nrho _core,c Te,rho,1)
call L3interp(q, rho _tor_equi ,nrho_equi,c _qO,rho,1)
I Calculate dr/drho , dgdrho and dn/drho
call L3deriv(nO,rho_tor _core,nrho_core, dndrho,rho, 1)
call L3deriv(q ,rho_tor_equi,nrho_equi, dqdrho,rho, 1)
call |3deriv(rho_vol equi,rho_tor_equi,nrho_equi,drdrho,c_a, 1)
I Cal cul ate -n0/dn0O/dr and r+dqgdr/q
C_Lp = -c_nO/dndrho*drdrho
c_sh = c¢_a /c_qOxdgdrho/drdrho
c RO = RO
c_BO = BO
I, start the sinulation run
caII | MP4_ATTEMPT(c_Ns,c _Nx,c Ny,c Nt,c BO,c Lp,c_a,c_sh,c g0 &
,C_ RO,c._ m,c nO,c_Te,c_ws,c_wx,c flux,c Deff)
I Return with Deff
al l ocate(coretransp_out (1))
coretransp out(1)%inme = 0.0
wite(*,*) 'coretransp out(1)%inme ="', coretransp_out(1l)%ine
al l ocate(coretransp_out (1) %e transp%i ff_eff(nrho_core, 3))
coretransp_out (1) %e transp%liff_eff(1:nrho _core,1) = c_Deff
return
end subroutine i np4_w apper p
## before starting the job the code paraneters
## in the file attenpt.xsl have to adjusted for
## the particular run (description bel ow)
## start the batch script
## on the gateway
gsub bat ch. j ob. gat eway
## start the batch script
## on the hpc-ff
nsub bat ch. j ob. hpcff
T T ST T T R R S B TR S B R S R T R
T T ST T T R R S B TR S B R S R T R
HHHHB AU B AR U R R AR R A R R R R A R R R R R R R R R R A R R R
## Description of input files for runing the job
## the input file attenpt.xm
HHHHB AU B AR U R R AR R A R R R R A R R R R R R R R R R R A R R
<?xm -styl esheet type="text/xsl" href="./input_ ATTEMPT. xsl "
char set ="1 SO 8859- 1" ?>
<par anet er s>
<ATTEMPT>
<Cc_Ns> 16 </ c_Ns>
<c_Nx> 64 </c_Nx>
<c_Ny> 128 </c_Ny>
<c_Nt> 1000 </Cc_Nt>
<c_B0> 2.0 </ c_B0>
<c_a> 0.4 </c_a>
<c_RO> 1.75 </ c_RO>
<c_m> 2.0 </c_m >
<c_ws> 1 </c_ws>
<c_wx> 1 </ Cc_wx>
</ ATTEMPT>
</ par anet er s>
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