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Goal : build and execute a Kepler workflow

* Pre-requisites :
— Create a private database in your account

» for a given machine (tokamak name) and data structure version :
— [afs/efda-itm.eu/project/switm/scripts/create_user_itm_dir TokamakName DataVersion

— Example : create a tree for tokamak name test (allowed for testing purposes)
/afs/efda-itm.eu/project/switm/scripts/create_user_itm_dir test 4.08b

— Copy KEPLER in your directory :

 If there is a previous release of Kepler in your directory :
— mv your_kepler your_kepler_save
— remove the KEPLER cache : rm -rf ~/.kepler

. get KEPLER :

cd ~; tar xvf /afs/efda-itm.eu/project/switm/kepler/xxxx/kepler.tar

where xxxx is the current release of the UAL
This command creates in your home directory a subdirectory named kepler

— Set the environment variables :

put in the configuration file .cshrc:
source /afs/efda-itm.eu/project/switm/scripts/ITMv1 kepler TokamakName DataVersion

B : if this command is not included in the .cshrc file, it is mandatory to type it each time you open a new
window
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R | RIS FORTRAN : Create a subroutine

subroutine coreprof2mhd(coreprofin,mhdout)

use eulTM_schemas

e |dentify the CPO In and out e oe=saoon

! Always describe cpo as array
° C t b t' = t h : In case of time slice, the size of the input cpo is 1
re a e a S u ro u I n e WI iype (type_coreprof),pointer :: coreprofin(:)
type (type_mhd),pointer :: mhdout(:)

CPOs as argument

I The output CPO must be allocated with its number of time slices
! (1 for a single time slice physics module)

— This example can be found T e s o (v o)

do i=1,size(coreprofin)

~signoret/public/workflow_examples/fortran | Time : copy from input CPO
mhdout(i)%time = coreprofin(i)%time ! THE TIME FIELD MUST BE FILLED
(MANDATORY)

! Psi : copy from input CPO
allocate(mhdout(i)%psi(size(coreprofin(i)%psi%value)))
mhdout(i)%psi = coreprofin(i)%psi%value
| Example of a physics quantity that would have been calculated by the module
allocate(mhdout(i)%frequency(3))
mhdout(i)%frequency(1) = 1.1D0
mhdout(i)%frequency(2) = 1.2D0
mhdout(i)%frequency(3) = 1.3D0

allocate(mhdout(i)%disp_perp(3,2,2));
do j=1,3
do k=1,2
do I=1,2
mhdout(i)%disp_perp(j,k,)=i*1.0+k*(-1.2)+l;
enddo
enddo
enddo
enddo
return
end subroutine
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TOKAMAK MODELLING FORTRAN : testbed

 To make sure the code handles the CPQOs correctly, run it in
a “testbed”
— create a main program which :

« implements UAL calls to open, read, write, close the shot in the database
« Calls the subroutine

Example :
program test ) i
use eulTM_schemas ~signoret/public/workflow_examples/fortran/standalone.f90
use eulTM_routines -
implicit none
integer,parameter :: DP=kind(1.0D0) . ) )
write(*, pen shot in ! continue
te(*,*) 'O hot in MDS !' (continued)
interface call euitm_open (treename,shot,runin,idxin)
subroutine coreprof2mhd(coreprofin,mhdout) NP ) ) ,
use euitm_schemas Declare the subroutine write( ) ) Readllng.the input CPO : ‘
type (type_coreprof),pointer :: coreprofin(;) call euitm_get (idxin,"coreprof",coreprofin)
type (type_mhd),pointer :: mhdout(:) ) ) )
end subroutine write(*,*) 'Calling the coreprof2mhd subroutine '
end interface call coreprof2mhd(coreprofin,mhdout)
type (type_coreprof),pointer :: coreprofin(;) write(*,”) ‘Creating output run ,
type (type_mhd),pointer :: mhdout(;) I This is the UAL function that creates a shot in the ITM MDS+ tree

call euitm_create(treename,shot,runout,refshot,refrun,idxout)

integer :: idxin, idxout, shot, runin, runout, refshot, refrun

character(len=5)::treename write(*,”) 'Put result
call euitm_put (idxout,"mhd",mhdout)

shot = 1983

runin=1 write(*,*) 'Closing Database '

runout = 2 call euitm_close (idxin,treename,shot,runin)
refshot = 0 ! Dummy, not used call euitm_close (idxout,treename,shot,runout)
refrun =0 ! Dummy, not used )

treename = 'euitm' ! Mandatory, do not change write(*,*) ‘Deallocate CPOs '

call euitm_deallocate (coreprofin)
call euitm_deallocate (mhdout)
end
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TR FORTRAN : compilation and test

 Prepare a makefile to compile both the subroutine as a
library and the standalone program

Example :
~signoret/public/workflow_examples/fortran/Makefile

-fPIC flag mandatory to make the library
F77=pgfo0

F90=pgfo0 -g flag for debugging

CC=gcc
. I $UAL = path to the current version of the UAL

LIBS = -L$(UAL)/lib -IUALFORTRANInterface_pgi
INCLUDES = -I$(UAL)/include/amd64_pgi

all: coreprof2mhd.o standalone libcpo2cpof

libcpo2cpof: coreprof2mhd.o . _
ar -rvs libcpo2cpof.a coreprof2mhd.o < Building the library

standalone: standalone.f90 o
$(F90) $(COPTS) -0 $@ $" coreprof2mhd.o ${INCLUDES} $(LIBS) +——  Building the standalone program

coreprof2mhd.o: coreprof2mhd.fo0
$(F90) $(COPTS) -c -0 $@ $" ${INCLUDES} $(LIBS)

clean:
rm -f *.0 standalone *.a

e run the standalone program to test the physics code
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File Help
Act Artar .
ctor name :
—— Lo e Launch: fc2k &
Mame ‘tpodcpof
w'\:prepmfzmhd
Subroutine name = _—
(no space, no uppercase) Argument HasReturn HasFParametars Source
Arguments
CPOs Type Sin%ES-.--; Is Array ArraySi... ml%’u't .Otlm.mt.. Label
(subroutine arguments) ———— coreprof - F 0 e - fll -
mhd 6] null
2 #args ; r
Path to Kepler Environment n
P — =) —f=Eplar Neis Capiarsior Yok de - =) (21X
Kepler fafs/efda-itm. eufuser s signoret/private fkepler. 4080 :'I .H ) ~
ile Help
Path to Ptolemy Ptolery jafs/efda-itm. eufproject/switm /ptolemsyptll7. 1 Actar
(do not change) i il e i :
Project ISIP
sl Jafsferda-itm. eufporojectfswitrm fualf4. 080 Mama cpa2cpof
Subroutine coreprof2 mhd
Path to the current _—"| careraanl (aii
release of the UAL
Argument HasReturn HasParameters Source
|anguage Source Code
_
2/—' mE Porran X Compiler pofa0 w [ Parallel MPl [ Batch
Compiler

Automatic generation of the actor

(code, component, ...) \

\ Ganerate

Example : in fc2k load the file

Actor library /

Additional libraries

Run fc2k

Library itrm.eufuserfs/signoret fpublic iwarkflow_exarmples ffarranflibcm

Other libraries

Enwironment

kepler fafsfefda-itm.eufuserfs/signoretfprivate/kepler. 4080
Ptolerny fafsfefda-itrm. eufproject fswitm fptolems pell 7.1

LAl fafs/efda-itm. eufproject/switm fual /4. 08h

it

~signoret/public/workflow_examples/fortran/cpo2cpof_fc2k.xml
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Workflow: introduction to KEPLER

Run control buttons Scheduler: time behavior
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This model shows the solution to the classic Lotka-Volterra
| predator prey dynamics model. It uses the Continuous Time
O resnlis found. domain to solve two coupled differential equations, one that models L/
the predator population and one that models the prey

Many dlreCtOI'S: DE, e e population. The results are plotted as they are calculated showing
CT SDF PN @ @r F both population change and a phase diagram of the dynamics.
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INTEGRATED TOKAMAK MODELLING DeSign of a workflow (1)

Choose the actors

1. In the Catalogues space, expand 'ISIP', drag and  drop to the workspace the actors ualinit,
cpo2cpof, ualcollector
ualinit reads the input shot in the database
ualcollector writes the resulting cpo in the database

2. Search 'constant’ actor : drag and drop 4 constan  t and 3 String constant actors to the workspace
3. Search 'display' actor; drag and drop it
4. Define the director : choose a SDF director
Customize the constant actor Qe QP Il @ = m=n:t i e
» Change the actors names e s \ B
right click on an actor, [t | .
| irector
choose 'Customize Name') 1 search repostiory ||| user @ —
Search Reset ot
« Set the values of the actors | BN | —
(right click on an actor, = i . v
1 . f - @ Disciplines shot m.:cléirzé o 1
choose 'Configure Actor') @ s m;:a' :
% spatueet TokamakNameou
o curemfﬂ_inmhdl_nm *
Customize ualinit ey
1.Add a port for each cpo = JEEES
| Input |Output| Multipor‘t| Type Direction | ShowName | Hide | Units ualcollector
) e P L DEFAULT |%| "‘i‘:ﬁ‘é?ﬁa i &

Connect the actors i HE

DEFALLT [ [ L

DEFALLT [ [ L
Don't forget to save the T 0 O e T
WOFkﬂOW' | Commit | | Apply | | Add | | Remove coreprof | | Help | | Cancel |
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INTEGRATED TOKAMAK MODELLING Exe cute a wo rkﬂ ow

Run the simulation

1. Optional : Select Tools -> Animate at runtime : set a delay in milliseconds to follow the
execution of the workflow

2. Push the button

File  Edit  Miew Wgrkf\?w Tools  Window Help

@& K CEID| I @ w )= e

Components | Data |

I

g
~Search

| SDF Director
|| Search repository user

| Search I| Reset |

2

Projects

- @ CIPRes

- CPES

. Computational Chemistry
. EQL

- (@ CEOM

i@ MP1

i @) IMP2

+- @ IMP3

=@ 5P

. cpocontent

. rfxcontraoller i
----- . setbreakpoint [l
- [l testpurcpo
-----teststring
. ualcloze

----- . ualcallector
. ualinit

- ualslicecollectar
. cpoZcpof
| i

-

el

i)

=

i

e}

TokamakMNameout

-

e

runout

{1t

1

E
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Other examples

NB : the following examples are available for UAL 4.08b

* Processing a single slice  (ForRTRAN)

—Parameters for fc2k :
~signoret/public/workflow examples/fortran/cposlice2cposlicef fc2k.xml

—Worklow to open in Kepler :
~signoret/public/workflow _examples/fortran/cposlice2cposlicef kepler 408b.xml

e Processing a cpo (C++) .
—Parameters for fc2k :
~signoret/public/workflow _examples/cpp/cpo2cpocpp_fc2k.xml

—Worklow to open in Kepler :
~signoret/public/workflow _examples/cpp/cpo2cpocpp_kepler_408b.xml
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* rmactor :

— Delete an actor from your Kepler installation
— Usage : rmactor actorname

extract_actor

— Export all the files from your Kepler installation for a given actor and copy them in a
tar file

— Usage : extract_actor actorname

import_actor
— Import all the files from an actor tar file into your Kepler installation

— Usage : import_actor [options] [path/]actorname
. Import_actor —h : display the detailed usage

NB : users can exchange their own actors using extract_actor and import_actor
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INTEGRATED TOKAMAK MODELLING References

1. KEPLER:
. http://www.kepler-project.orqg/
. http://users.sdsc.edu/~altintas/KeplerTutorial/

ITM: http://www.efda-taskforce-itm.org/

Gateway: http://www.efda-itm.eu

Euforia: http://www.euforia-project.eu/EUFORIA/
Ptolemy II: http://ptolemy.eecs.berkeley.edu/publications/

a kw0

0. See also :
. UAL Tutorial
. ITM Tools Tutorial
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