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�
use euITM_schemas       ! ITM data types 
use euITM_routines      ! Fortran UAL 
�

�

2����!��$����������������$�$�����	�������&�����������

�
euitm_create(treename,shot,run,refshot,refrun,idx) 
�

�
���4�

��5�treename��$��
�����������
���!��������$��������E�����C�"��������)#6�
�5�shot, run������
��$
����������������������
��������$������ �	������6�
�5�refshot, refrun������
��$
����������������������
���������	��������$��"	�������)������$��#�
�5�idx��$��
�����������������������������$�������
��$��$�;�����������		�$$��*���������
�

/��$��� �$����������������$�$������*���&������������

�
euitm_open(treename,shot,run, idx) 
�

�
���4�

�5�treename��$��
�����������
���!��������$��������E�����C�"��������)#6�
�5�shot, run������
��$
����������������������
��������$������ �	������6�
�5�idx��$��
��������������� ���������������������$�������
��$��$�;�����������		�$$��*���������
�

�����*�������$��$�����
���!��������$��	�������*�������
��$����������!
�����������idx�*����������$�
�$��������5����	����-��		����� �)���

�

'���*���������$���$�	��$���&����������4�

�
euitm_close(idx) 
�

�
����idx��$��
��*�������������������)��
���*������	����������������
�

�������������������+,-������$�� ��� ����*�������������$���	�$$��)������	��������$����&���������
�$���)*��

	����$*���$�����
��$���	����+,-�$���	������=)�������������
������$�����
��+,-��)*�$����
��������$�

�.
�7)��������*��
���!���5����*�������+,-$���
����	����������$�$���� 
����������
�������*����

�
���������� ���	���������������$���&��������cpotest�����������)*��type_vessel���
����&�$$���
�$���!���5����*�������+,-�4�

�
type (type_vessel) :: cpotest 




���!���5��*�������+,-$�� ��"#��*����������)�������� ��� ����)����+,-�$��*��$�� ��� �$��
��������

��	�$$��)������	�������&���������$���*��������"��������3����������#�����
��	����$*����� �$���	����������
��

�������� �����*����&��������cpotest1��$���	��������*�����������)*��type_equilibrium������
�����	��������
���������������)�����;����������+,-�$��*��$4���

�
type (type_equilibrium),pointer :: cpotest1(:) => null() 
�

�

�
���������� �������������� ������
���������5����*�������+,-�����������)�����������*�������+,-�

$��*��$�"�����*��������$��	�$#�4�

�
euitm_get(idx,"Cpopath",retcpo) 
�

�
���4�

5�idx��$��
�����������������������)��*������	�����6�
5�Cpopath �$��
�� "������		�����	�#�����
��+,-� "�� ��A�;���������B����A�;����������?B��
$�����F#�

5�retcpo��$��
�����������+,-����+,-�����)�
�

'�����euitm_get�
�$������$�		�$$����)����	�������
������)����+,-�$��*��$��$�	�������������
��
��������� retcpo� &��������� !
�� ������� ��� ��������� $��*��$� "����� $��	�$#� 	��� ��� ��$*�	���� �)�
	����� � ���	����� size(retcpo),� ���� �
�� +,-� �����$� ���� $*�	������ �)� �
�� +,-� �		�����	��
������������
�������������"�
��$�����$������
��7�(����������������
��+,-�$���	����#��
�������*����

������ datainfo/dataprovider� ��� �
�� ���$������� $��	�� ��� �� ��������� �;���������� +,-� ����)�
"cpotest#��$�������������)4��
�
cpotest(1)%datainfo%dataprovider 
�

�

�
�� �������� � �������� ����� ������� �� $�� ��� ����� $��	�� ��� �� ����5��*������� +,-�� ��� �**����� "�)�

��$����#����������5����*�������+,-����������$��*�)�	�����
������!"��������������

�
euitm_get_slice(idx,"Cpopath",retcpo,twant,interpol) 
�
���4�

5�idx��$��
�����������������������)��*������	�����6�
5�Cpopath �$��
�� "������		�����	�#�����
��+,-� "�� ��A�;���������B����A�;����������?B��
$�����F#�

5�retcpo��$��
�����������+,-������$��	�������$�2-!��������)���
5�twant��$��
�������&�������������)��
���$���
5�interpol��$��
�������*�������������"?�������#��$������������$�	���������

�

�


�����*��*���������	����������
�����������+,-�$���	����$��
���������� ���������$
���������$��4�

�
euitm_deallocate(cpovar)  
�

�
����

�� 5cpovar���$��
��&���������$��������	��&��+,-�$��*��$����euitm_get() 
�

�

+,-$�������)���������)��
��*
)$�	$�*�� ����	������������������
��$����������������$��&����������4�

�



euitm_put(idx,"Cpopath",cpovar) 
�

�
���4�

�

5�idx��$��
�����������������������)����
���	����������*��6�
5�Cpopath �$��
�� "������		�����	�#�����
��+,-� "�� ��A�;���������B����A�;����������?B��
$�����F#�

5�cpovar��$��
��&��������
����� ��
��+,-������
��+,-��$����������$�����5��*�����������
��
�!�������$���	������cpovar���$������������)����+,-�$��*��$��

�

2�����
����
�$��������������������$��*��	�����$����)�&����$��
���	�����
�&�������������������
�$�+,-�

���������

�

�

!
���������� ���$���	�����������**�����������$��	�������+,-�������)�*�������
��������$��� ������$�$�

���)���������5��*�������+,-$��

�
euitm_put_slice(idx,"Cpopath",cpovar) 
�

�
���4�

5�idx��$��
�����������������������)����
���	����������*��6�
5� Cpopath �$� �
�� "������		�����	�#� ��� �
�� +,-� ��� �**���� "�� �� A�;���������B� ���
A�;����������?B��$�����F#�

5�cpovar��$��
��&��������
����� ��
��+,-������$��	�������$�2-!��������)��2�����
����
�������
&���������
��$��	���$�����	��)���������cpovar%time���

�

�

!
�� �������� � ��$���	����� ����� ������ ���)� �
�� ����5����*������� �����$� ��� �� +,-�� ��� �$� �$����� ���

��������$����$�;���	�����*��<$��	���������$���������������"$������#������**�����"�)���$����#��������5

����*�������+,-$����������	�����
���"���7
"�� ���$���	�����

�
euitm_put_non_timed(idx,"Cpopath",cpovar) 
�

�
���4�

5�idx��$��
�����������������������)����
���	����������*��6�
5�Cpopath �$��
�� "������		�����	�#�����
��+,-� "�� ��A�;���������B����A�;����������?B��
$�����F#�

5�cpovar��$��
��&��������
����� ��
��+,-������
��+,-��$����������$�����5��*�����������
��
�!�������$���	������cpovar���$������������)����+,-�$��*��$��

�

2�����
����
�$��������������������$��*��	�����$����)�&����$��
���	�����
�&�������������������
�$�+,-�

���������

�

!
���������� ���$���	������������������������)���+,-�������
������$��������$�	�������)��
�������<*���

���������<*��<���<�������������$�$)$������	���)�������������	�����	��*�����)��
��+,-�*�������)�

*����

�
euitm_delete(idx,"Cpopath") 
�

�
���4�

5�idx��$��
�����������������������)����
���	����������*��6�



5� Cpopath �$� �
�� "������		�����	�#� ��� �
�� +,-� ��� ������� "�� �� A�;���������B� ���
A�;����������?B��$�����F#�

�

�

�

�
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�
replaceLastSlice() 
 
CPOcopy() 
�

�

!
���������� ���������������$������	�	
�� ���������)4�

�
euitm_enable_mem_cache(shared, size) 
�

�
���4�

5�shared�"�������#�$*�	����$��
��
����
�������)�	�	
���$�$
��������
���
���*��	�$$�$6�
5� size� $*�	����$� �
�� $�3�� ��� �
�� ����� 	�	
�� ��� �����)�� ��� �
�� �����)� �$� ��$����	������
�������� �*����*�������$���)�������

�
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�
euitm_flush_cache(“CPO_name”) 
�

�
���4�

�

- CPO_name��$��
��*��
����������
��+,-����������$
�������
��$����������������$���
�
Error handling in Fortran UAL 
�

�


����������� #
�����$����
�

2�����
��������
��+,-������$��
�	
�����������$	�����&�����"�����$���� $���������)$#���$���������	�����

*������������$��������
��+,-��$�����������)�euitm_get(),��
������	�������$�������)��
��%'(���
�


�������*�����
���������� ���$���	���������	�����������)�������������$��	�$������+,-���
�$��*�������

�$�
�������&��������	*���$�4�

�
allocate(cpotest(2)) 
 
!
���������� �����$�����	����������profiles_1d/pprime���
�	
������	��������������)�����
����
������&����$���������
��
������	�����+,-������$��	�$��%������� #�$�����!�
��&������������'��������


�!����!��
����$�	�������!��
����
��$������ #���

��
do i=1,2 
    allocate(cpotest(i)%profiles_1d%pprime(3) 
enddo 
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�������+,-$��������� ����$�������$�4�

5� /�*�)����� ��������$�������������$����$�5����������

5� /�*�)�����������$�������������$����$�5��:F��

5� /�*�)�*������$�"$���� $���������)$#����� ��������$����$�G������H��:���� ���*�� ������
����

���5��*����$$�	��������$�����)��
����$���	�����G����"�$$�	�����"&������#�#�H�

�
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program test 
 
! This program is for practicing the UAL GET command 
! euitm_get gets all time slices of a CPO, replacing any previous data for that 
CPO 
! it can be used both for time-dependent and time-independent CPOs 
 
use euITM_schemas 
use euITM_routines 
 
implicit none 
 
integer,parameter :: DP=kind(1.0D0) 
 
 
type (type_equilibrium),pointer :: cpotest(:) => null() 
! For time-independent CPOs :  
type (type_vessel) :: cpotest2 
 
real(DP) :: scalans 
character(len=132)::stringans,stringans2 
 
 
integer :: idx, shot, run, status 



integer :: numDims,dim1,dim2,dim3 
 
character(len=5)::treename 
shot =11 ! Your choice 
run = 1  ! Your choice 
treename = 'euitm'   ! Mandatory  
 
 write(*,*) 'Open shot in MDS !' 
 call euitm_open(treename,shot,run,idx) 
   
write(*,*) 'Reading the results :' 
call euitm_get(idx,"equilibrium",cpotest)   ! This does the memory allocation 
automatically 
write(*,*) 'This CPO has ',size(cpotest),' time slices'   ! check the number of 
time slices present in the CPO 
  
! Printout a few variables, just to show how it works 
write(*,*) 'datainfo%provider = ',cpotest(1)%datainfo%dataprovider 
write(*,*) 'codeparam%codename = ',cpotest(1)%codeparam%codename 
 
write(*,*) 'time at time slice 1 = ',cpotest(1)%time 
write(*,*) 'time at time slice 2 = ',cpotest(2)%time 
 
write(*,*) 'li = ',cpotest(:)%global_param%li 
 
write(*,*) 'Profiles_1d%pprime @ time slice 1 = ',cpotest(1)%Profiles_1d%pprime 
write(*,*) 'Profiles_1d%pprime @ time slice 2 = ',cpotest(2)%Profiles_1d%pprime 
 
write(*,*) 'Profiles_2d%psi_grid @ time slice 1 = 
',cpotest(1)%Profiles_2d%psi_grid 
write(*,*) 'Profiles_2d%psi_grid @ time slice 2 = 
',cpotest(2)%Profiles_2d%psi_grid 
 
call euitm_deallocate(cpotest) ! For a clean deallocation of the CPO variable 
end 
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program test 
 
! This program puts dummy data in the DB entry, just for practicing the UAL PUT 
command 
! euitm_put writes all time slices of a CPO, replacing any previous data for 
that CPO 
! it can be used both for time-dependent and time-independent CPOs 
 
use euITM_schemas 
use euITM_routines 
 
implicit none 
 
integer,parameter :: DP=kind(1.0D0) 
 
type (type_equilibrium),pointer :: cpotest(:) => null() ! Declaration of the 
empty CPO to be filled 
! This is a pointer because it is time dependent (several time slices allowed) 
and we want it to have several time slices 
! In the case of a time-independent CPO or a single time slice of a time 
dependent CPO, one should declare it as : 
! type (type_vessel) :: cpotest 
 
 
integer :: idx, shot, run, refshot, refrun, status, i 
 
character(len=5)::treename 
shot =11 
run = 1 
refshot = 10 
refrun =0 
treename = 'euitm' 
 
 write(*,*) 'Open shot in MDS !' 
 call euitm_open(treename,shot,run,idx) 
  
 ! Let's do a CPO with 2 time slices 
 allocate(cpotest(2)) 
 
! Filling part of the tree 
 
 allocate(cpotest(1)%datainfo%dataprovider(1))  ! Example for a string variable. 
Attention : all strings are allocatable !! 
 cpotest(1)%datainfo%dataprovider="FI"          ! NB : this data is NOT time-
dependent, though the CPO is time-dependent. The euitm_put instruction will use 
only its value as defined for the first time slice, i.e. in cpotest(1) 
  
 allocate(cpotest(1)%codeparam%codename(3))  ! Example for an array of strings 
(the length of each string of the array is limited to 132 characters) 
 cpotest(1)%codeparam%codename(1)="test_equilibrium_put.f90 : First line" 
 cpotest(1)%codeparam%codename(2)="test_equilibrium_put.f90 : Second line" 
 cpotest(1)%codeparam%codename(3)="test_equilibrium_put.f90 : Third line" 
 
   
 cpotest(1)%global_param%li = 1.0D0     ! Example of a time-dependent scalar 
variable 
 cpotest(2)%global_param%li = 2.0D0 
  
 ! Example of a time-dependent vector variable 
 do i=1,2 
    allocate(cpotest(i)%profiles_1d%pprime(3))    ! All time slices must have 
the same dimension !! 
 enddo    
 cpotest(1)%profiles_1d%pprime= (/ 3.2D0 , 4.2D0, 5.2D0 /) 
 cpotest(2)%profiles_1d%pprime= (/ 5.2D0 , 6.2D0, 7.2D0 /) 
  
 ! Example of a time-dependent matrix variable 
 do i=1,2 



    allocate(cpotest(i)%profiles_2d%psi_grid(4,3)) ! All time slices must have 
the same dimension !! 
 enddo  
 cpotest(1)%profiles_2d%psi_grid(1,:)= (/ 3.2D0 , 4.2D0, 5.2D0 /) 
 cpotest(1)%profiles_2d%psi_grid(2,:)=(/ 3.3D0 , 4.3D0, 5.3D0 /) 
 cpotest(1)%profiles_2d%psi_grid(3,:)=(/ 3.4D0 , 4.4D0, 5.4D0 /) 
 cpotest(1)%profiles_2d%psi_grid(4,:)=(/ 3.5D0 , 4.5D0, 5.5D0 /) 
 cpotest(2)%profiles_2d%psi_grid(:,:) = 
cpotest(1)%profiles_2d%psi_grid(:,:)+1.0D0  
  
 cpotest(1:2)%time= (/ 1.2D0 , 2.2D0/) ! IT IS MANDATORY TO DEFINE THE TIME 
VARIABLE IN A TIME-DEPENDENT CPO 
  
 write(*,*) 'Put full Equilibrium CPO' 
 call euitm_put(idx,"equilibrium",cpotest) 
   
 call euitm_deallocate(cpotest) 
   
end 
�
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//Definition of the class structures in file UALClasses.h 
#include "UALClasses.h" 
/*  
 This sample program reads the database filled by program put_cpo_slice_cxx. It takes a 
time argument 
from the command line, and uses this value to get a time slice in the array of stored 
pfsystems CPOs. 
Linear interpolation is [performed if the time lies beween stored times. It the time lies 
outsize the  
range of stored times, the upper or lower CPO slice is considered. 
*/ 
 
int main(int argc, char *argv[]) 



{ 
    float time; 
    if(argc != 2) 
    { 
        printf("Usage: get_cpo_clice_cxx <time>\n"); 
        exit(0); 
    } 
   sscanf(argv[1], "%f", &time); 
     
    //Here refShot and refRun arguments have no meaning 
    ItmNs::Itm itm(123,2,123,1); 
    itm.open(); //Open the database 
     
     
    //Get the  CPO slice corresponding to the passed time 
    //Defining linear interpolation. The other options are CLOSEST_SAMPLE  
    //and PREVIOUS_SAMPLE 
    itm._pfsystems.getSlice(time, INTERPOLATION); 
 
    //Dump the whole returned CPO 
      cout << "PFSYSTEMS at time " << time << "\n" << itm._pfsystems; 
} 
�
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//Definition of the class structures in file UALClasses.h 
#include "UALClasses.h" 
 
 
/* 
This programs append 20 pfsystems CPO slices for pfsystems CPO. The usage of this 
approach makes sense during a simulation in which subsequent 
time slices are computed and then appended in the database. */ 
 
int main(int argc, char *argv[]) 
{ 
    //Instantiate the Itm object for shot 123, run 2, using shot 123 and  
    //run 0 as reference shot (not used for now) 
        ItmNs::Itm itm(123,2,123,0); 
 
        //Create a new instance of database 
        itm.create();  
  
 
        //First fill fields which are not time-dependent. This is carried out 

  // by method putNonTimed() 
         
         
        //Fill a string field (datainfo.dataprovider) Strings are represented 
        //by std::string objects 
  
        itm._pfsystems.datainfo.dataprovider.assign("USER"); 
 
        //Allocate and fill with sample values field  
        //pfcoils.desc_pfcoils.res (1D float array) 
 
        itm._pfsystems.pfcoils.desc_pfcoils.res.resize(4); 
        for(int i = 0; i < 4; i++) 
            itm._pfsystems.pfcoils.desc_pfcoils.res(i) = i; 
 
 
        //Allocate and fill field pfcoils.desc_pfcoils.name (1D String array) 
 
        itm._pfsystems.pfcoils.desc_pfcoils.name.resize(2); 
        itm._pfsystems.pfcoils.desc_pfcoils.name(0) = "SAMPLE 1"; 
        itm._pfsystems.pfcoils.desc_pfcoils.name(1) = "SAMPLE 2"; 
         
        //Allocate and fill field 
        //pfcoils.desc_pfcoils.pfelement.pfgeometry.rzcoordinate.r 

  // (3D float array). 
 

itm._pfsystems.pfcoils.desc_pfcoils.pfelement.pfgeometry.rzcoordinate.r.resize(2,3,4); 
        for(int i=0 ; i < 2; i++) 
            for(int j = 0; j < 3; j++) 
                for(int h = 0; h < 4; h++) 



                    
itm._pfsystems.pfcoils.desc_pfcoils.pfelement.pfgeometry.rzcoordinate.r(i,j,h) = 
100*i+10*j+h; 
 
        //Save non time dependent fields 
        itm._pfsystems.putNonTimed(); 
         
        //Save the time evolution of time dependent fields (only pfsupplies.voltage.value 
        // is fileld in this example) 
         
        //Resize first (and once) the array. Recall that pfsupplies.voltage.value is a 
        // 1D time dependent array 
        itm._pfsystems.pfsupplies.voltage.value.resize(4); 
        for(int k = 0; k < 200; k++) 
        { 
            for(int i = 0; i < 4; i++) 
                itm._pfsystems.pfsupplies.voltage.value(i) = 111*(i+1)+1000*k; 
             
            //Do not forget time!! 
            itm._pfsystems.time = k; 
             
            //Append this slice in the database 
            itm._pfsystems.putSlice(); 
        } 
        //Done, let the destructor close the database 
} 
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//Definition of the class structures in file UALClasses.h 
#include "UALClasses.h" 
 
/* 
This sample program will open an eisting pulse file (shot 123, run1) and will  
read the stored (array of) equilibirium CPOs. 
It will then output the content of some fields of the equilibrium CPOs. 
*/ 
 
int main(int argc, char *argv[]) 
{ 
    //Class Itm is the main class for the UAL. It contains a set of field classes,  
    //each corresponding to a CPO defined in the UAL 
    //The parameters passed to this creator define the shot and run number. 
    //The second pair of arguments defines the reference shot and run 
    //and is used when the a new database is created, as in this example. 
    //All the UAL classes belong to the ItmNs namespace 
 
    ItmNs::Itm itm(123,1,123,0); 
 
    itm.open(); //Open the database 
     
    //Read the whole array of pfsupplies CPOs  
     itm._pfsystemsArray.get(); 
 
     //field array of inner class _equilbriumArray is a blitz array containing 
     // the array of CPOs 
     //(objects of class _equilibrium) 
     cout << "Method get() for pfsupplies CPO returned " <<  
 itm._pfsystemsArray.array.extent(0) << " CPO instances\n"; 
 
     //Print the contents of fields time and pfsupplies.voltage.value 
     for(int i = 0; i < itm._pfsystemsArray.array.extent(0); i++) 
     { 
         cout << "\nCPO " << i << ": time = " << itm._pfsystemsArray.array(i).time <<  
   "profiles_1d.F_dia = " << itm._pfsystemsArray.array(i).pfsupplies.voltage.value  
   <<"\n"; 
     } 
      
     //Dump of the whole CPO array 
     cout << itm._pfsystemsArray.array; 
      



     //Dump only the first slice of the CPO array 
     cout << itm._pfsystemsArray.array(0); 
} 
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//Definition of the class structures in file UALClasses.h 
#include "UALClasses.h" 
/* 
This sample program will create a new pulse file (shot 123, run 1), and then will fill 
two CPOs in in it: equilibrium and and pfsystems. For every CPO three time slices are 
considered. An array of three CPO  
 instances will be created for both equilibrium and pfsystems.  
*/ 
 
int main(int argc, char *argv[]) 
{ 
    //Class Itm is the main class for the UAL. It contains a set of field classes,  
    //each corresponding to a CPO defined in the UAL 
    //The parameters passed to this creator define the shot and run number.  
    //The second pair of arguments defines the reference shot and run 
    //and is used when the a new database is created, as in this example. 
    //All the UAL classes belong to the ItmNs namespace 
 
    ItmNs::Itm itm(123,1,123,0); 
     
    itm.create(); //Create a new instance of database 
 
    //We shall save an array of pfsystems and equilibrium CPOs. These CPO are declared  
    //in the UAL as time-dependent, i.e. they contain  
    //one field which refers to a value depending over time.  
    //For time-dependent CPOs the field "time" is always defined and MUST be filled with  
    //the value of the time the CPO instance refers to 
    //Observe that there are a few CPOs which are not time dependent. For those CPOs 
    //(e.g. summary) only methods put() and get() are defined. 
    //For every time dependent CPO, two classes are defined. The first one is named 
    // <CPO type>, and contains all the fields which 
    //are defined in the CPO structure. The second class is named <CPO name>Array and is  
    //defined to contain an array of _<CPO name> objects. 
    //Class <CPO name>Array is used when dealing with arrays of CPOs, i.e. when using  
    //methods put()and get() 
    //Class <CPO name> is used when dealing with a single CPO instance, i.e. when using 
    //methods putNonTimed(), putSlice() and getSlice(). 
    //In this example we are going to write in the database an array of pfsystems CPOs  
    //and an array of equilibrium  
    //CPOs, so we shall use class _pfsystemsArray and _equilibriumArray. 
    //Observe that all the CPO classes are inner class of class Itm. 
     
    //All arrays here are blitz arrays. 
     
    //Allocate room for 3 CPO instances 
    itm._pfsystemsArray.array.resize(3); 
    itm._equilibriumArray.array.resize(3); 
     
    //Fill some fields of the CPO array instances 
    for(int k = 0; k < 3; k++) 
    { 
            //Fill a string field (datainfo.dataprovider) Strings are represented 
            //by std::string objects  
 
            itm._pfsystemsArray.array(k).datainfo.dataprovider.assign("GAB"); 
            itm._equilibriumArray.array(k).codeparam.parameters.assign("xmltoken"); 
 
            //The following fields are not time dependent, so we put the same value for  
       //every CPO instance. 
            //Note that the UAL refer only to the first instance when saving non time  
            //dependent field, so  
            //it would suffices to store non time dependent field for  
      //itm._pfsystemsArray.array(0). 
             
            //Allocate and fill with sample values field pfcoils.desc_pfcoils.res 
       //(1D float array) 
 
            itm._pfsystemsArray.array(k).pfcoils.desc_pfcoils.res.resize(4); 
            itm._equilibriumArray.array(k).profiles_1d.elongation.resize(4); 
            for(int i = 0; i < 4; i++) 
            { 
                itm._pfsystemsArray.array(k).pfcoils.desc_pfcoils.res(i) = i; 



                itm._equilibriumArray.array(k).profiles_1d.elongation(i) = i; 
            } 
 
            //Allocate and fill field pfcoils.desc_pfcoils.name (1D String array) 
            itm._pfsystemsArray.array(k).pfcoils.desc_pfcoils.name.resize(2); 
            itm._pfsystemsArray.array(k).pfcoils.desc_pfcoils.name(0) = "SAMPLE 1"; 
            itm._pfsystemsArray.array(k).pfcoils.desc_pfcoils.name(1) = "SAMPLE 2"; 
             
 
            //Allocate and fill field  
       //pfcoils.desc_pfcoils.pfelement.pfgeometry.rzcoordinate.r (3D float array). 
            
itm._pfsystemsArray.array(k).pfcoils.desc_pfcoils.pfelement.pfgeometry.rzcoordinate.r.resize(2,3,4); 
            for(int i=0 ; i < 2; i++) 
                for(int j = 0; j < 3; j++) 
                    for(int h = 0; h < 4; h++) 
                        
itm._pfsystemsArray.array(k).pfcoils.desc_pfcoils.pfelement.pfgeometry.rzcoordinate.r(i,j,h)  

= 100*i+10*j+h; 
 
             
             
            //The following field is time dependent. We shall put some values which 
depend on the time value k. 
            //pfsupplies.voltage.value is a 1D time dependent float vector  
            itm._pfsystemsArray.array(k).pfsupplies.voltage.value.resize(4); 
            for(int i = 0; i < 4; i++) 
                itm._pfsystemsArray.array(k).pfsupplies.voltage.value(i) =  
   111*(i+1)+1000*k; 
 
 
            //Never forget to store the time for time dependent CPOs!! 
            itm._pfsystemsArray.array(k).time = k; 
            itm._equilibriumArray.array(k).time = k; 
    } 
    //Now the CPO array is filled, we store in the database via method put() 
    itm._pfsystemsArray.put(); 
    itm._equilibriumArray.put(); 
    //There is no need to explicitly close the database since it is closed by the  
    //destructor of class Itm. 
} 
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my_itm_obj = ual.itm(123,1,123,0) 
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void open() 
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void create() 
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void close() 
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int get(int occ=-1) 
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my_itm_obj.summary.get() 
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int getSlice(int occ=-1, double inTime, char interpolMode) 
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int replaceLastSlice(int occ=-1) 
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int putNonTimed(int occ=-1) 
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int get(int occ=-1) 
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int put(int occ=-1) 
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int getResampled(int occ=-1, double start, double end, double step, char 
interpolMode) 
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len(my_itm_obj.pfsystemsArray) 
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my_itm_obj.pfsystemsArray.array[i].pfsupplies.voltage.value[k] 
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#Definition of the class structures in file ual.py 
import ual 
import numpy 
 
''' 
This sample program will create a new pulse file (shot 123, run 2), and then will fill two CPOs in 
it: 
equilibrium and and pfsystems. For every CPO three time slices are considered. An array of three CPO  
 instances will be created for both equilibrium and pfsystems.  
''' 
def write_cpo(): 
        '''Class Itm is the main class for the UAL. It contains a set of field classes, each 
corresponding to a CPO defined in the UAL 
        The parameters passed to this creator define the shot and run number. The second pair of 
arguments defines the reference shot and run 
        and is used when the a new database is created, as in this example. 
        ''' 
         
        my_itm_obj = ual.itm(123,3,123,0) 
         
        my_itm_obj.create() #Create a new instance of database 
         
        #We shall save an array of pfsystems and equilibrium CPOs. These CPO are declared in the UAL 
as time-dependent, i.e. they contain  
        #one field which refers to a value depending over time.  
        #For time-dependent CPOs the field "time" is always defined and MUST be filled with the 
value of the time the CPO instance refers to 
        #Observe that there are a few CPOs which are not time dependent. For those CPOs (e.g. 
summary) only methods put() and get() are defined. 
        #For every time dependent CPO, two classes are defined. The first one is named <CPO name>, 
and contains all the fields which 
        #are defined in the CPO structure. The second class is named <CPO name>Array and is defined 
as an array of <CPO name> objects. 
        #Class <CPO name>Array is used when dealing with arrays of CPOs, i.e. when using methods 
put(), get() and getResampled() 
        #Class <CPO name> is used when dealing with a single CPO instance, i.e. when using methods 
putNonTimed(), putSlice() and getSlicce(). 
        #In this example we are going to write in the database an array of pfsystems CPOs and an 
array of equilibrium  
        # CPOs, so we shall use class pfsystemsArray and equilibriumArray. 
        #Observe that all the CPO classes are inner class of class Itm. 
         
        #All arrays here are numpy.ndarray objects. 
         
        #Allocate room for 3 CPO instances 
        nb_cpos=3 
        my_itm_obj.pfsystemsArray.resize(nb_cpos) 
        my_itm_obj.equilibriumArray.resize(nb_cpos) 
         
        #Fill some fields of the CPO arrayinstances 
        for k in range(nb_cpos): 
                #Fill a string field (datainfo.dataprovider) Strings are represented by std::string 
objects  
                my_itm_obj.pfsystemsArray.array[k].datainfo.dataprovider = 'GAB' 
                my_itm_obj.pfsystemsArray.array[k].datainfo.putdate = '16/02/2009' 



                my_itm_obj.equilibriumArray.array[k].codeparam.parameters = 'xmltoken' 
 
                #The following fields are not time dependent, so we put the same value for every CPO 
instance. 
                #Note that the UAL refer only to the first instance when saving non time dependent 
field, so in  
                #it would suffices to store non time dependent field for 
itm._pfsystemsArray.array(0). 
                 
                #Allocate and fill with sample values field pfcoils.desc_pfcoils.res (1D float 
array) 
                nb_values = 4 
                res_loc = numpy.resize(my_itm_obj.pfsystemsArray.array[k].pfcoils.desc_pfcoils.res, 
nb_values) 
                elongation_loc = 
numpy.resize(my_itm_obj.equilibriumArray.array[k].profiles_1d.elongation, nb_values) 
                 
                for i in range(nb_values): 
                        res_loc[i] = i 
                        elongation_loc[i] = i 
                 
                 
                #No copy is performed, only a reference affectation 
                my_itm_obj.pfsystemsArray.array[k].pfcoils.desc_pfcoils.res = res_loc 
                my_itm_obj.equilibriumArray.array[k].profiles_1d.elongation = elongation_loc 
                         
                #Allocate and fill field pfcoils.desc_pfcoils.name (1D String array) 
                my_itm_obj.pfsystemsArray.array[k].pfcoils.desc_pfcoils.name = ['SAMPLE 1', 'SAMPLE 
2'] 
                my_itm_obj.pfsystemsArray.array[k].pfcoils.desc_pfcoils.id = ['ID 1', 'ID 2'] 
                 
                #Allocate and fill field pfcoils.desc_pfcoils.pfelement.pfgeometry.rzcoordinate.r 
   #(3D float array). 
                r_loc = numpy.resize( 
my_itm_obj.pfsystemsArray.array[k].pfcoils.desc_pfcoils.pfelement.pfgeometry.rzcoordinate.r, 
(2,3,4)) 
                for i in range(2): 
                        for j in range(3): 
                                for h in range(4): 
                                        r_loc[i,j,h] = 100.0*i+10.0*j+h 
 
                
my_itm_obj.pfsystemsArray.array[k].pfcoils.desc_pfcoils.pfelement.pfgeometry.rzcoordinate.r = r_loc 
                 
                 
                r_loc2 = numpy.resize( 
my_itm_obj.pfsystemsArray.array[k].pfpassive.pfpageometry.rzcoordinate.r, (2,3)) 
                for i in range(2): 
                        for j in range(3): 
                                r_loc2[i,j] = 100.0*i+10.0*j 
                 
                my_itm_obj.pfsystemsArray.array[k].pfpassive.pfpageometry.rzcoordinate.r = r_loc2 
                 
                #The following field is time dependent. We shall put some values which depend on the 
time value k. 
                #pfsupplies.voltage.value is a 1D time dependent float vector  
                value_loc = 
numpy.resize(my_itm_obj.pfsystemsArray.array[k].pfsupplies.voltage.value, 10) 
                for i in range(10): 
                        value_loc[i] = 111.0*(i+1.0)+1000.0*k 
                 
                my_itm_obj.pfsystemsArray.array[k].pfsupplies.voltage.value = value_loc 
 
                #Never forget to store the time for time dependent CPOs!! 
                my_itm_obj.pfsystemsArray.array[k].time = k 
                my_itm_obj.equilibriumArray.array[k].time = k 
                 
                 
        #Dump all CPO and CPOArray of the itm object. Very verbose !! 
        #print my_itm_obj 
                 
        #Dump only the first time slice of the pfsystemsArray CPO. Still verbose 
        #print my_itm_obj.pfsystemsArray.array[0] 
         
        #Dump only a part of the  first time slice of pfsystemsArray 
        print my_itm_obj.pfsystemsArray.array[0].pfsupplies 
 
        #Now the CPO array is filled, we store in the database via method put() 



        my_itm_obj.pfsystemsArray.put() 
        my_itm_obj.equilibriumArray.put() 
         
         
        #There is no need to explicitly close the database since it is closed by  
  #the destructor of class Itm. 
 
        for i in range(len(my_itm_obj.pfsystemsArray.array)):  
                print "CPO " + str(i) + ": time = " + str(my_itm_obj.pfsystemsArray.array[i].time) + 
" profiles_1d.F_dia = " +  str(my_itm_obj.pfsystemsArray.array[i].pfsupplies.voltage.value)  
 
#       print 
my_itm_obj.pfsystemsArray.array[0].pfcoils.desc_pfcoils.pfelement.pfgeometry.rzcoordinate.r 
#       print 
my_itm_obj.pfsystemsArray.array[0].pfcoils.desc_pfcoils.pfelement.pfgeometry.rzcoordinate.r.flags 
#       print 
my_itm_obj.pfsystemsArray.array[0].pfcoils.desc_pfcoils.pfelement.pfgeometry.rzcoordinate.r.ravel() 
         
write_cpo() 
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#Definition of the class structures in file ual.py 
import ual 
import numpy 
 
''' 
This programs append 20 pfsystems CPO slices for pfsystems CPO. Instead of  
writing the whole CPO array in a single chunk, as done in program put_cpos.py, every slice is saved  
(appended) individually. The usage of this approach makes sense during a simulation in which 
subsequent 
time slices are computed and then appended in the database. 
Here, the inner class pfsystem and equilibrium if the ual.itm class instance are used, instead of  
pfsystemsArray and equilibriumArray, as done in program put_cpos.py. In this case in fact we deal 
with 
a single CPO slice at any time 
''' 
 
def write_cpo(): 
        #Instantiate the Itm object for shot 123, run 2, using shot 123 amd run 0 as reference shot 
        my_itm_obj = ual.itm(123,4,123,0) 
 
        #Create a new instance of database 
        my_itm_obj.create() 
 
        #First fill fields which are not time-dependent. This is cassier out by method putNonTimed() 
                 
        #Fill a string field (datainfo.dataprovider) Strings are represented by std::string objects  
        my_itm_obj.pfsystems.datainfo.dataprovider = "USER" 
 
        #Allocate and fill with sample values field pfcoils.desc_pfcoils.res (1D float array) 
        res_loc = numpy.resize(my_itm_obj.pfsystems.pfcoils.desc_pfcoils.res, 4) 
        for i in range(4): 
                res_loc[i] = i 
 
        #No copy is performed, only a reference change in python 
        my_itm_obj.pfsystems.pfcoils.desc_pfcoils.res = res_loc 
         
        #Allocate and fill field pfcoils.desc_pfcoils.name (1D String array) 
        my_itm_obj.pfsystems.pfcoils.desc_pfcoils.name = ["SAMPLE 1","SAMPLE 2"] 
         
        #Allocate and fill field pfcoils.desc_pfcoils.pfelement.pfgeometry.rzcoordinate.r  
  #(3D float array). 
        r_loc = 
numpy.resize(my_itm_obj.pfsystems.pfcoils.desc_pfcoils.pfelement.pfgeometry.rzcoordinate.r, (2,3,4)) 
        for i in range(2): 
                for j in range(3): 
                        for h in range(4): 
                                r_loc[i,j,h] = 100.0*i+10.0*j+h 
                 
        my_itm_obj.pfsystems.pfcoils.desc_pfcoils.pfelement.pfgeometry.rzcoordinate.r = r_loc    
 
        #Save non time dependent fields 
        my_itm_obj.pfsystems.putNonTimed() 
         
        #Save the time evolution of time dependent firlds  



  #(only pfsupplies.voltage.value is fileld in this example) 
         
        #Resize first (and once) the array. Recall that pfsupplies.voltage.value  
 #is a 1D time dependent array 
        value_loc = numpy.resize(my_itm_obj.pfsystems.pfsupplies.voltage.value, 4) 
        my_itm_obj.pfsystems.pfsupplies.voltage.value = value_loc 
        for k in range(20): 
                 
                for i in range(4): 
                        value_loc[i] = 111.0*(i+1.0)+1000.0*k 
                 
                #Do not forget time!! 
                my_itm_obj.pfsystems.time = k 
                         
                #Append this slice in the database 
                my_itm_obj.pfsystems.putSlice() 
        #Done, let the destructor close the database 
                                         
write_cpo() 

�
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#Definition of the class structures in file ual.py 
import ual 
import numpy 
from ualdef import * 
 
''' 
This sample program will open an existing pulse file (shot 123, run 3, created by script 
put_cpos.py) and will  
read the stored (array of) equilibirium CPOs. 
 
It will then output the content of some fields of the equilibrium CPOs. 
''' 
 
#This routine reads an array of pfsystems CPOs in the database, filling some fields of the CPOS 
def read_cpo(): 
        '''Class Itm is the main class for the UAL. It contains a set of field classes, each 
corresponding to a CPO defined in the UAL 
        The parameters passed to this creator define the shot and run number. The second pair of 
arguments defines the reference shot and run 
        and is used when the a new database is created, as in this example. 
        ''' 
        my_itm_obj = ual.itm(123,3,123,0) 
         
        my_itm_obj.open() #Open the database 
         
        #Read the whole array of pfsupplies CPOs  
        my_itm_obj.pfsystemsArray.get() 
         
        #Read a resampled version of the pfsystem 
        #my_itm_obj.pfsystemsArray.getResampled(5.0,10.0,0.5,INTERPOLATION) 
         
         
        #field array of inner class equilbriumArray is a list containing the array of CPOs 
        #(objects of class pfsystems) 
        print "Method get() for pfsupplies CPO returned " + 
str(len(my_itm_obj.pfsystemsArray.array)) + " CPO instances\n"; 
 
#       print 'Dump of the whole CPO array' 
#       print my_itm_obj.pfsystemsArray.array 
         
         
#       print 'Dump only the first slice of the CPO array' 
#       print my_itm_obj.pfsystemsArray.array[0] 
 
        #Print the contents of fields time and pfsupplies.voltage.value 
        for i in range(len(my_itm_obj.pfsystemsArray.array)):  
                print "CPO " + str(i) + ": time = " + str(my_itm_obj.pfsystemsArray.array[i].time) + 
" profiles_1d.F_dia = " +  str(my_itm_obj.pfsystemsArray.array[i].pfsupplies.voltage.value)  
 
read_cpo()      
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#Definition of the class structures in file ual.py 
import sys 
from ualdef import * 
import ual 
import numpy 
 
 
''' 
 This sample program reads the database filled by program put_cpo_slice.py. It takes a time argument 
from the command line, and uses this value to get a time slice in the array of stored pfsystems 
CPOs. 
Linear interpolation is performed if the time lies between stored times. It the time lies outsize 
the  
range of stored times, the upper or lower CPO slice is considered. 
''' 
 
def read_cpo(time): 
         
        #Program put_cpo_slice.py created database for shot 123, run 4 
        #Here refShot and refRun arguments have no meaning 
        my_itm_obj = ual.itm(123,4,123,0) 
        my_itm_obj.open() #Open the database 
         
         
        #Get the  CPO slice corresponding to the passed time 
        #Defining linear interpolation. The other options are CLOSEST_SAMPLE and PREVIOUS_SAMPLE 
        my_itm_obj.pfsystems.getSlice(time, INTERPOLATION) 
 
        #Dump the whole returned CPO 
        print my_itm_obj.pfsystems 
 
 
if len(sys.argv) != 2: 
        print "Usage: get_cpo_slice <time>" 
else: 
        read_cpo(float(sys.argv[1])) 
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package ualmemory.javainterface; 
 
import java.io.*; 
 
//Test class for the UAL Java interface 
//The main class of the Java interface ia UALAccess. It defines a set of inner classes 
//whose names correspond 
//to the CPOs defined in the UAL ITM database. 
 
 
class TestUAL 
{ 
    static int expIdx; 
     
            
     
//A sample method to write a some CPO arrays using method put 
    static void samplePut() 
    { 
 
        //Create a new instance of the database 
        try { 
        expIdx = UALAccess.create("euitm", 123, 1, 123, 0); 
        }catch(Exception exc) {System.err.println("Error creating UAL database: " + 
exc);} 
         
        //Instantiate an array of pfsystems objects 
        UALAccess.pfsystems [] pfs = new UALAccess.pfsystems[10]; 
        for(int i = 0; i < 10; i++) 
            pfs[i] = new  UALAccess.pfsystems(); 
         
        //Fill some fields 
        for(int i = 0; i < 10; i++) 
        { 
            //Those fields are not time dependent. Even if in this example their  
            //values are filled for all  
            //the elements of the CPO array, only pfs[0] is considered in the  



     //put() method. 
             
            //A sample string 
            pfs[i].datainfo.dataprovider = "SAMPLE PROVIDER";  
             
            //A sample string array. A set of support vector classes is  
            //defined in the UAL java interface 
            //the naming convention for vector classes is vect<num dimensions>D<type> 
            pfs[i].pfcoils.desc_pfcoils.name = new Vect1DString(2); 
            pfs[i].pfcoils.desc_pfcoils.name.setElementAt(0, "SAMPLE 1"); 
            pfs[i].pfcoils.desc_pfcoils.name.setElementAt(1, "SAMPLE 2"); 
             
            //A 1 dimensional sample vector  
            pfs[i].pfcoils.desc_pfcoils.res = new Vect1DDouble(100); 
            for(int j = 0; j < 100; j++) 
                pfs[i].pfcoils.desc_pfcoils.res.setElementAt(j, j*100); 
            //A three dimensional sample vector  
            pfs[i].pfcoils.desc_pfcoils.pfelement.pfgeometry.rzcoordinate.r = 

         new Vect3DDouble(2,3,4); 
            for(int j = 0; j < 2; j++) 
            { 
                for(int k = 0; k < 3; k++) 
                { 
                    for(int h = 0; h < 4; h++) 
                    { 
             pfs[i].pfcoils.desc_pfcoils.pfelement.pfgeometry.rzcoordinate.r.setElementAt 

(j, k, h, 100*j+10*k+h);             
                    } 
                } 
            } 
           //The following field is time dependent. All the elements of the CPO  

    //array are considered 
             
            //A sample time dependent 1D vector 
            pfs[i].pfsupplies.voltage.value = new Vect1DDouble(4); 
            pfs[i].pfsupplies.voltage.value.setElementAt(0, i); 
            pfs[i].pfsupplies.voltage.value.setElementAt(1, i+1); 
            pfs[i].pfsupplies.voltage.value.setElementAt(2, i+2); 
            pfs[i].pfsupplies.voltage.value.setElementAt(3, i+3); 
             
            //Never forget to write the time for time dependent CPO instances!!!! 
            pfs[i].time = i; 
        } 
         
        //The CPO array is now ready, let's write it into the database in a single  

 //put() operation. 
       //Since it may launch a UALException exception it is inserted in a try block; 
         
        try { 
            UALAccess.pfsystems.put(expIdx, "pfsystems", pfs); 
        }catch(Exception exc) {System.err.println("Error writing in UAL: " + exc);} 
         
        try { 
            UALAccess.close(expIdx, "euitm", 123,1); 
        }catch(Exception exc) {System.err.println("Error closing database: " + exc);} 
         
    } 
         
    /*******************************************************************************8  
    static void samplePutSlice() 
    { 
       //This method does the same as samplePut(), using method putSlice() instead 
       //Create a new instance odf the database 
        try { 
        expIdx = UALAccess.create("euitm", 123, 1, 123, 0); 
        }catch(Exception exc) {System.err.println("Error creating UAL database: " + 
exc);} 
         
        //Now it suffice to instantiate a single CPO 
        UALAccess.pfsystems pf = new UALAccess.pfsystems(); 
         
        //Save first those fields which are not time dependent 
         
        //A sample string 
        pf.datainfo.dataprovider = "SAMPLE PROVIDER";  
 
        //A sample string array. A set of supporty vector classes is defined  

 //in the UAL java interface 
        //the naming convention for vector classes is vect<num dimensions>D<type> 



        pf.pfcoils.desc_pfcoils.name = new Vect1DString(2); 
        pf.pfcoils.desc_pfcoils.name.setElementAt(0, "SAMPLE 1"); 
        pf.pfcoils.desc_pfcoils.name.setElementAt(1, "SAMPLE 2"); 
 
        //A 1 dimensional sample vector  
        pf.pfcoils.desc_pfcoils.res = new Vect1DDouble(100); 
        for(int i = 0; i < 100; i++) 
            pf.pfcoils.desc_pfcoils.res.setElementAt(i, i*10); 
        //A three dimensional sample vector  
        pf.pfcoils.desc_pfcoils.pfelement.pfgeometry.rzcoordinate.r = 

 new Vect3DDouble(2,3,4); 
        for(int i = 0; i < 2; i++) 
            for(int j = 0; j < 3; j++) 
                for(int k = 0; k < 4; k++) 

                                     
pf.pfcoils.desc_pfcoils.pfelement.pfgeometry.rzcoordinate.r.setElementAt 

(i, j, k, 100*i+10*j+k);             
         
        try { 
            UALAccess.pfsystems.putNonTimed(expIdx, "pfsystems", pf); 
        }catch(Exception exc) {System.err.println("Writing CPO slice: " + exc);} 
        //Incrementally save time evolution for timed CPO fields 
         
        //First allocate a Vect1DFloat object with dimension 4 for  field 

 //pf.pfsupplies.voltage.value 
 

        pf.pfsupplies.voltage.value = new Vect1DDouble(4); 
        for(int i = 0; i < 2000; i++) 
        { 
            //Write array elements for sample i 
            pf.pfsupplies.voltage.value.setElementAt(0, i); 
            pf.pfsupplies.voltage.value.setElementAt(1, i+1); 
            pf.pfsupplies.voltage.value.setElementAt(2, i+2); 
            pf.pfsupplies.voltage.value.setElementAt(3, i+3); 
             
            //Never forget the time 
            pf.time = i; 
             
            try { 
                UALAccess.pfsystems.putSlice(expIdx, "pfsystems", pf); 
            }catch(Exception exc){System.err.println("Error appending CPO slice: "+ 
exc);} 
             
        } 
         
        try { 
            UALAccess.close(expIdx, "euitm", 123,1); 
        }catch(Exception exc) {System.err.println("Error closing database: " + exc);} 
         
    } 
 
//************************************************************************************ 
     
    static void sampleGet() 
    { 
        UALAccess.pfsystems []retPfs; 
        //Read the whole array of saved pfsystems CPOs 
        try { 
            expIdx = UALAccess.open("euitm", 123,1); 
        }catch(Exception exc) 

{System.err.println("Error opening database: " + exc); return;} 
        try { 
            //retPfs = UALAccess.pfsystems.get(expIdx, "pfsystems"); 
            retPfs = UALAccess.pfsystems.get(expIdx, "pfsystems/1"); 
            //If get succesful, retPf contains the array of stopred pfsystems CPOs 

 }catch(Exception exc){System.err.println("Error in get operation: " + exc);  
 return;} 

         
        System.out.println("Method get returned " + retPfs.length + " CPOs"); 
        for(int i = 0; i < retPfs.length; i++) 
        { 
            System.out.println("CPO "+ i + ":"); 
 //Write the contents of field pfsystems/pfsupplies/voltage/value 
            for(int j = 0; j < retPfs[i].pfsupplies.voltage.value.getDim(); j++) 
                System.out.print("" +  

retPfs[i].pfsupplies.voltage.value.getElementAt(j)); 
            System.out.println(""); 
        } 
         try { 



            UALAccess.close(expIdx, "euitm", 123,1); 
        }catch(Exception exc) {System.err.println("Error closing database: " + exc);} 
   } 
 
//***************************************************************************** 
    static void sampleGetSlice() 
    { 
        UALAccess.pfsystems retPf; 
        //Read a resampled version of the stored CPO array 
        try { 
            expIdx = UALAccess.open("euitm", 123,1); 
        }catch(Exception exc){System.err.println("Error opening database: " + exc);} 
         
        //Get the CPO slice corresponding to time 5.6, performing linear interpolation  
        try { 
        retPf = UALAccess.pfsystems.getSlice(expIdx, "pfsystems", 

 5.6, UALAccess.INTERPOLATION); 
        }catch(Exception exc){System.err.println("Error getting CPOslice: " + exc);  

return;} 
     
        //Utility method dump is defined for all CPOs and writes the content of the CPO  
  //instance.  
        retPf.dump(); 
         try { 
            UALAccess.close(expIdx, "euitm", 123,1); 
        }catch(Exception exc) {System.err.println("Error closing database: " + exc);} 
    } 
     
   

�

�

�

�

�

�

�

�

%��&��
	��
�����
�.���1�6�
�

'����
��
� 
���&���%'(��������	�$���&���*�����������	��)���-�����
��������)�� �������$��������$���
��

',��*��&������)���������&���������)��+�������)���
��������&���������)�*��&���$�$�**���������:8*��$�

������$�$������:
D�����$�"	�������)���������$�#���

!
�$�$�	������$����������$�����)�������&���*��$��������
� 
���&���%'(��������	�$��$��	�����������
��

��*�������������$��$�&�$���������
��
� 
���&����������	���

!
���������	����$�����������$�����&����)��
����	����������ual_low_level.h���
�	
�������$������
��
*�����)*�$�����
��������&���������)��2�������$���	����$�����������������
�$���&�������� ���*����*��������

����������)$������$�� ��������������$*�	�������)��
��	���������������� �����$�cpoPath�����path��
cpoPath��$��
��*��
����������
��+,-����������
���!��$����������������$��"�����
������������$���	��
�
�$� 	����$*���$� ��� �
�� +,-� �)*�� ��� �
�� ������$�� 7�(� ������������ ��
����$�� ��� �$� K+,-�

�)*�L�K��$���	�� ������L�� path� �$� �
�� *��
� ����� "��*��$$��� �$�� � 7,��
� 8)����#� ��� �
�� +,-�
�����$����
��������	������
��+,-�������'��� �
�� ��� ����*����������$� ������� �$� ���$�� �� �������
��

���� ������������������������)�euitm_open()����euitm_create()���

�������5����*�������+,-$��
�����$���$���� 
���������**�� ����������
���)*�$�����
��+,-������$�

���� �
�� ����� �)*�$�$������ ��� �
�� ������$��� !
�� $���� 
���$� ��������5����*������� �����$� ��� ����5

��*�������+,-$��
�������5��*�����������$���
�������$�����$���	���$����)�����"���
���$*�	������
��

�����$������	����������
��7�(�����������#��������������		����������
����	���
����
��������$���������$�

$����� ������������"��������$�����#�����)����+,-�$��*��$��
�������*���������+,-�����5��*�������

�������$���	�������$�$	���������
��7�(������������"�����
������������������*��$�������)���$	�����&�����

����
�� 
� 
� ��&�����*��$�������������
���+,-#�� �������� ���$������ �$� ��� ?:� ����)� ����
��$����������

������$��� �
���� ��	
� $��*��� 	����$*���$� ��� �
�� &����� ��� �
�� ������ ��� �
�� 	����$*����� � +,-�

$��*�����



!
�� ��**�� � �������� 25�����$������ ������$�� �����$� ���� 25?5�����$������ ����)$� ��� �
��

	����$*����� �+,-�����������������5��*�������+,-�����)���$�������$�*�	��� �$�� ��������$������+,-�

��.�	�$���$�*����������)��
��
� 
���&�����)�����


��� �&��)� ��-��*�������� 
������ � ����)$�� �� *�����������
�� 	����$*����� � �������3��� ����� ����)� �$�

*�$$����!
��������&���%'(��$$���$�����!�*$�	
��������� ���������������$����������)$���
�����
��

��$�������$�����$��
�������$��������
��+,-�����)�"����$����������)$���$	����� �����5��*�������+,-�

�����$#�� 
��� ����*��� �� ����5��*������� +,-� ������ �
�	
� �$� ��*��$������ �)� �� ?:� ����)� ���
� ?��

�������$������ ���$������ ����
��$���������� ������$��� ���� ��� ����)����D�+,-�$��*��$�� �$� �� "?��D#�

�������$����������)��

�

'����
�� ���*�����������$�������� ��� ���� ���$����$��������$�$�		�$$����
����$����
�� 	����$*����� �

��������$$� ���$�������&���&�����������*euitm_last_errmsg() 

�

�

�

�

%���
"���	"������

!
��*����������$��$���
���������� ������ �	��&������4�

put<type>()����������� �$	�����&����$�����putVect<dim>D<type>()����������� �����)$�"���
�
�$�	�$�����$���$��
��*�����������
�����������)���
������)������$���"$#�������$��*�$$����$�������$���

=���������� ��
�	
�����	���$��
��
�����������������������5��*�������+,-����������
 
int putString(int expIdx, char *cpoPath, char *path, char *data); 
int putInt(int expIdx, char *cpoPath, char *path, int data); 
int putFloat(int expIdx, char *cpoPath, char *path, float data); 
int putDouble(int expIdx, char *cpoPath, char *path, double data); 
int putVect1DString(int expIdx, char *cpoPath, char *path, char **data, int dim, 
int isTimed); 
int putVect1DInt(int expIdx, char *cpoPath, char *path, int *data, int dim, int 
isTimed); 
int putVect1DFloat(int expIdx, char *cpoPath, char *path, float *data, int dim, 
int isTimed); 
int putVect1DDouble(int expIdx, char *cpoPath, char *path, double *data, int 
dim, int isTimed); 
int putVect2DInt(int expIdx, char *cpoPath, char *path, int *data, int dim1, int 
dim2, int isTimed); 
int putVect2DFloat(int expIdx, char *cpoPath, char *path, float *data, int dim1, 
int dim2, int isTimed); 
int putVect2DDouble(int expIdx, char *cpoPath, char *path, double *data, int 
dim1, int dim2, int isTimed); 
int putVect3DInt(int expIdx, char *cpoPath, char *path, int *data, int dim1, int 
dim2, int dim3, int isTimed); 
int putVect3DFloat(int expIdx, char *cpoPath, char *path, float *data, int dim1, 
int dim2, int dim3, int isTimed); 
int putVect3DDouble(int expIdx, char *cpoPath, char *path, double *data, int 
dim1, int dim2, int dim3, int isTimed); 
int putVect4DInt(int expIdx, char *cpoPath, char *path, int *data, int dim1, int 
dim2, int dim3, int dim4, int isTimed); 
int putVect4DFloat(int expIdx, char *cpoPath, char *path, float *data, int dim1, 
int dim2, int dim3, int dim4, int isTimed); 
int putVect4DDouble(int expIdx, char *cpoPath, char *path, double *data, int 
dim1, int dim2, int dim3, int dim4, int isTimed); 
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int putIntSlice(int expIdx, char *cpoPath, char *path, int data, double time); 
int putFloatSlice(int expIdx, char *cpoPath, char *path, float data, double 
time); 
int putDoubleSlice(int expIdx, char *cpoPath, char *path, double data, double 
time); 
int putStringSlice(int expIdx, char *cpoPath, char *path, char *data, double 
time); 
int putVect1DIntSlice(int expIdx, char *cpoPath, char *path, int *data, int dim, 
double time); 
int putVect1DFloatSlice(int expIdx, char *cpoPath, char *path, float *data, int 
dim, double time); 
int putVect1DDoubleSlice(int expIdx, char *cpoPath, char *path, double *data, 
int dim, double time); 
int putVect2DIntSlice(int expIdx, char *cpoPath, char *path, int *data, int 
dim1, int dim2, double time); 
int putVect2DFloatSlice(int expIdx, char *cpoPath, char *path, float *data, int 
dim1, int dim2, double time); 
int putVect2DDoubleSlice(int expIdx, char *cpoPath, char *path, double *data, 
int dim1, int dim2, double time); 
int putVect3DIntSlice(int expIdx, char *cpoPath, char *path, int *data, int 
dim1, int dim2, int dim3, double time); 
int putVect3DFloatSlice(int expIdx, char *cpoPath, char *path, float *data, int 
dim1, int dim2, int dim3, double time); 
int putVect3DDoubleSlice(int expIdx, char *cpoPath, char *path, double *data, 
int dim1, int dim2, int dim3, double time); 
int putVect4DIntSlice(int expIdx, char *cpoPath, char *path, int *data, int 
dim1, int dim2, int dim3, int dim4, double time); 
int putVect4DFloatSlice(int expIdx, char *cpoPath, char *path, float *data, int 
dim1, int dim2, int dim3, int dim4, double time); 
int putVect4DDoubleSlice(int expIdx, char *cpoPath, char *path, double *data, 
int dim1, int dim2, int dim3, int dim4, double time); 
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int getString(int expIdx, char *cpoPath, char *path, char **data); 
int getFloat(int expIdx, char *cpoPath, char *path, float *data); 
int getInt(int expIdx, char *cpoPath, char *path, int *data); 
int getDouble(int expIdx, char *cpoPath, char *path, double *data); 
int getVect1DString(int expIdx, char *cpoPath, char *path, char  ***data, int 
*dim); 
int getVect1DInt(int expIdx, char *cpoPath, char *path, int **data, int *dim); 
int getVect1DFloat(int expIdx, char *cpoPath, char *path, float **data, int 
*dim); 
int getVect1DDouble(int expIdx, char *cpoPath, char *path, double **data, int 
*dim); 
int getVect2DInt(int expIdx, char *cpoPath, char *path, int **data, int *dim1, 
int *dim2); 
int getVect2DFloat(int expIdx, char *cpoPath, char *path, float **data, int 
*dim1, int *dim2); 
int getVect2DDouble(int expIdx, char *cpoPath, char *path, double **data, int 
*dim1, int *dim2); 
int getVect3DInt(int expIdx, char *cpoPath, char *path, int **data, int *dim1, 
int *dim2, int *dim3); 
int getVect3DFloat(int expIdx, char *cpoPath, char *path, float **data, int 
*dim1, int *dim2, int *dim3); 
int getVect3DDouble(int expIdx, char *cpoPath, char *path, double **data, int 
*dim1, int *dim2, int *dim3); 
int getVect4DInt(int expIdx, char *cpoPath, char *path, int **data, int *dim1, 
int *dim2, int *dim3, int *dim4); 
int getVect4DFloat(int expIdx, char *cpoPath, char *path, float **data, int 
*dim1, int *dim2, int *dim3, int *dim4); 



int getVect4DDouble(int expIdx, char *cpoPath, char *path, double **data, int 
*dim1, int *dim2, int *dim3, int *dim4); 
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int getStringSlice(int expIdx, char *cpoPath, char *path, char **data, double 
time, double *retTime, int interpolMode); 
int getFloatSlice(int expIdx, char *cpoPath, char *path, float *data, double 
time, double *retTime, int interpolMode); 
int getIntSlice(int expIdx, char *cpoPath, char *path, int *data, double time, 
double *retTime, int interpolMode); 
int getStringSlice(int expIdx, char *cpoPath, char *path, char **data, double 
time, double *retTime, int interpolMode); 
int getDoubleSlice(int expIdx, char *cpoPath, char *path, double *data, double 
time, double *retTime, int interpolMode); 
int getVect1DIntSlice(int expIdx, char *cpoPath, char *path, int **data, int 
*dim, double time, double *retTime, int interpolMode); 
int getVect1DFloatSlice(int expIdx, char *cpoPath, char *path, float **data, int 
*dim, double time, double *retTime, int interpolMode); 
int getVect1DDoubleSlice(int expIdx, char *cpoPath, char *path, double **data, 
int *dim, double time, double *retTime, int interpolMode); 
int getVect2DIntSlice(int expIdx, char *cpoPath, char *path, int **data, int 
*dim1, int *dim2, double time, double *retTime, int interpolMode); 
int getVect2DFloatSlice(int expIdx, char *cpoPath, char *path, float **data, int 
*dim1, int *dim2, double time, double *retTime, int interpolMode); 
int getVect2DDoubleSlice(int expIdx, char *cpoPath, char *path, double **data, 
int *dim1, int *dim2, double time, double *retTime, int interpolMode); 
int getVect3DIntSlice(int expIdx, char *cpoPath, char *path, int **data, int 
*dim1, int *dim2, int *dim3, double time, double *retTime, int interpolMode); 
int getVect3DFloatSlice(int expIdx, char *cpoPath, char *path, float **data, int 
*dim1, int *dim2, int *dim3, double time, double *retTime, int interpolMode); 
int getVect3DDoubleSlice(int expIdx, char *cpoPath, char *path, double **data, 
int *dim1, int *dim2, int *dim3, double time, double *retTime, int 
interpolMode); 
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int beginCPOGet(int expIdx, char *path, int isTimed, int *retSamples); 
void endCPOGet(int expIdx, char *path); 
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int beginCPOGetSlice(int expIdx, char *path, double time); 
void endCPOGetSlice(int expIdx, char *path); 
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int beginCPOPut(int expIdx, char *path); 
void endCPOPut(int expIdx, char *path); 
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int beginCPOPutTimed(int expIdx, char *path, int samples, double *inTimes); 
int endCPOPutTimed(int expIdx, char *path); 



���)�������,�)��������,�����������(��������� ����12����������� ����3,����,��������,����� ����3

,����,�����	���
 
 
int beginCPOPutNonTimed(int expIdx, char *path); 
void endCPOPutNonTimed(int expIdx, char *path); 
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int beginCPOPutSlice(int expIdx, char *path); 
void endCPOPutSlice(int expIdx, char *path); 
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int beginCPOReplaceLastSlice(int expIdx, char *path); 
void endCPOReplaceLastSlice(int expIdx, char *path); 
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int deleteData(int expIdx, char *cpoPath, char *path); 
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char *euitm_last_errmsg(); 
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int euitm_create(char *name, int shot, int run, int refShot, int refRun, int 
*retIdx); 

create a new database, corresponding to shot and run number. The name 
argument must be “euitm”. The returned retIdx argument will be used in the 
subsequent get/put routines. 

 
int euitm_open(char *name, int shot, int run, int *retIdx); 

open an existing database, corresponding to shot and run number. The name 
argument must be “euitm”. The returned retIdx argument will be used in the 
subsequent get/put routines. 

 
int euitm_close(int idx); 

close the open database. 
 
void euitm_enable_mem_cache(int isShared, int size) 
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void euitm_disable_mem_cache(); 

disable data caching. 
 
void euitm_discard_mem(int expIdx, char *cpoPath, char *path); 
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void euitm_flush(int expIdx, char *cpoPath, char *path) 
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