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This paper is free continuation of the previous paper “The technical notes for compilation cycle al28t3 by gmkpack on IBM p690 Regatta” from April 2005. This paper is focused as quick guide how to use gmkpack as tool for compilation ODB itself and ODB related programs. Also some very simple examples for the basic test for ODB related programs are presented. The range of tested programs, compilations and examples is delimited with respect to first goal which is functionality of the Veral program. 

There is also place for introduction related references for better understanding of the problem: Using ODB in ALADIN, Kertesz Sandor, HMS, April 2003 and Technical note on observation handling in ALADIN cy28t0, Gergely Bölöni, HMS, March 2004.

1. master pack for cy28t3

example

gmkpack -r 28 -b t3 -a -n 01 -l 20051005 -o aldodb -p aldodb

1.1
progpack (gmkpack 6.1)


There is list of binaries supported by gmkpack (output from command progpack).

adbias         biascv

cyprep         gobptout    
 qscat_bufr


adscan        blend

cyscan         gptosp         
 qscat_dconeqc


aladin         blendsur

cysele          ioassign     
 qscat_filter


aldodb       cabias

ddhc            lamflag_odb    
 sptogp


arome         cascan

ddhr             lecbdap        
 testadj


arpege        check_limits
ddht 
        mandalay   
 testfa


arpodb        ctrodb

eatstpro       odbtools

atstprog      ctroulan

etestadj        progrid


bator          cybias

fcqodb         qscat_25to50

1.2
arch/GMKFILE 

Some modification needed in arch/GMKFILE.

the original lines 

export LIST_EXTENSION="lst"


export LIST_FRTFLAGS="-qsource > \$*.$LIST_EXTENSION"


export LIST_VCCFLAGS="-qsource -qflag=w:w > \$*.$LIST_EXTENSION"

the error message from gmkpack log file  

xlc_r -c -qarch=pwr4 -q64 cma_close.c -DRS6K -DCANARI -DXPRIVATE=PRIVATE -
UINTERCEPT_ALLOC -UUSE_ALLOCA_H -DHPM -I. -qsource -qflag=w:w > 
cma_close.lst


xlc_r: 1501-228 input file > not found


xlc_r: 1501-218 file cma_close.lst contains an incorrect file suffix

the modification in arch/GMKFILE

export LIST_EXTENSION="lst"


export LIST_FRTFLAGS="-qsource"


export LIST_VCCFLAGS="-qsource -qflag=w:w”


1.3
undef symbols after compilation of master pack (generally solved by dummy call in 
unsxref/verbose)

__strdup

dvssmi_
iopenfdb_

ssyev_


advar_


e02bcf_
isetfieldcountfdb_
uv2sd_


blackbox_

free_

isetvalfdb_

vacos_


blackbox_init_ 
getcurheap_
iwritefdb_

vasin


buset_


icd2ymd_
iymd2cd_

wavemdl_


dgesvd_

iclosefdb_
mindiff_

wvalloc_


dgtsv_


iflushfdb_
pbtell_


wvdealloc_


dptsv_


iinitfdb_
ranf_


ystbl_


dsteqr_


iinitfdb_vpp_
ranset_


dsyev_


incdate_
secdiff

1.4
compilation time

The compilation time is about 155 min for 1 CPU for aldodb binary file (in case of parallel compilation the elapsed time is approximately adequate of a number of CPUs). 


real    154m41.520s
 
user    73m57.150s

sys     42m15.280s
2. user pack

Creating ODB related programs BATOR, MANDALAY and ODBTOOLS.

BATOR (also called Batodb sometime) is program for creating ODB directly from an OBSOUL file.

MANDALAY (also called Mandaodb sometime) is program (in this case) for visualisation data saved in ODB by means user-defined views. This view is based on sql command compiled and linked to the executable file.

ODBTOOLS is “wrapper” for more programs; to_odb, to_ecma and shuffle.  

2.1
ics scripts

gmkpack -r 28 -b t3 -v 01 -u odb -l 20051005 -o aldodb => ics_aldodb = aladin + ODB
gmkpack -r 28 -b t3 -v 01 -u odb -l 20051005 -o bator => ics_bator = BATOR
gmkpack -r 28 -b t3 -v 01 -u odb -l 20051005 -o mandalay => ics_mandalay = MANDALAY
gmkpack -r 28 -b t3 -v 01 -u odb -l 20051005 -o odbtools => ics_odbtools = ODBTOOLS

2.2
undef symbols


For bator, manadlay and odbtools binaries some of undef sybols are still needed. Some of them are fetched from next cycle, few of them from an “independent sources”.

- odb/extras/emos/buset.F (29_t2.01)

- xrd/not_used/iymd2cd.F90


- strdup.c (see Attachment 1)

- secdiff.c (see Attachment 2)

- xrd/utilities/getcurheap.c (29_t2.01)

And in this case next dependent subroutines are needed.

- odb/y2k.obsolete/eclib_c.c

- xrd/not_used/idat2c.F

And also dependent include files.

- odb/extras/ec/eclib.h (29_t2.01)

- odb/extras/ec/julian.h (29_t2.01)

- odb/extras/ec/myhdr.h (29_t2.01)


- xrd/include/drhook.h (29_t2.01)


- odb/y2k.obsolete/julian_lib.c 

- odb/y2k.obsolete/error.c

2.3
The compilation

After first execution of ODB related programs the error messages “data incorrect message” is presented in output file. 

   0:>>> Assuming static linking mode


   0:Date incorrect (00073006477108555834574854)


   0:ODB_twindow: Invalid date, time and/or margin(s)


   0:               Target (date,time) = (20050713, 060000)


   0:             Analysis (date,time) = (20050713, 060000)


   0:             Margins (left,right) = (0, 0)


   0:*** Warning: Invalid analysis date=20050713 and/or time=060000


   0:***Warning: Poolmasking ignored altogether

There should be useful to make some modification of compilation option for subroutine julian_lib.c and twindow.c which should suppressed this error

export MACROS_CC="-DRS6K -DCANARI -DBLAS -DXPRIVATE=PRIVATE -
DINTERCEPT_ALLOC -DUSE_ALLOCA_H -DHPM -D__64BIT__ -D_ABI64"
and from eclib_c.c the include error.c should be removed.
3.
mandalay compilation and creating user view by sql query

There is original script mandaodb.ksh for compilation new user sql query into Mandalay binary, linking and execution of this program. The script is done rather complex way, for the time being should be sufficient to make the best from gmkpack attribute and for compilation use following construction as first test of functionality.
Your mandalay.sql view should be located (simply copy) to the odb/ddl.ECMA/ directory and the compilation script ics_mandalay should be executed again.

./odb/ddl.ECMA/mandalay.sql

-
your view (query to ODB)
./odb/ddl.ECMA/ECMA_Sstatic.o

./odb/ddl.ECMA/ECMA_Sstatic.lst

./odb/ddl.ECMA/ECMA_mandalay.o

./odb/ddl.ECMA/ECMA_mandalay.lst

./odb/ddl.ECMA/ECMA_Sstatic.c
-
consequence of dependence check done by 







gmkpack
4.
The examples of executions for common ODB programs

4.1
BATOR

BATOR = OBSOUL -> ODB 

At first you need local OBSOUL file. The optimal way should be to use oulan program. In this case oulan is simple interface between your local format of data (local database) and OBSOUL file. There is expected some effort for rewriting needed routines. Thanks Hungarian colleagues we have a version of oulan with following routines:

 ext_amsua_aapp.F
ext_lam_temp.F

oulan_carobs_new.F

ext_amsub_aapp.F
ext_lam_tovsamsua.F

oulan_erreur.F

ext_hirs_aapp.F

ext_lam_tovsamsubn.F
oulan_four.F

ext_lam_airep.F

ext_lam_tovshirs.F

oulan_init.F

ext_lam_europrofil.F
ext_synop_netcdf.F

oulan_lam_elev.F

ext_lam_geowind.F
ext_temp_netcdf.F

oulan_lam_extract.F

ext_lam_satob.F

oulan.F


oulan_namelist.F

ext_lam_synop.F

oulan_carobs.F    
For example there the synop data are fetching from the netcdf database. The routine ext_synop_netcdf.F was simple rewriting to ext_synop_ascii.F to handle with our MySQL database (M. Majek). Some of the additional requested key parameters (flags) for OBSOUL file are already coded into oulan for synop part. Together with availability of the next written coding routines (tovs, temp, amsua, amsub, …) the oulan should be reasonable choice.  

4.2
ODBTOOLS

The SHUFLLE program was tested from this set of options. Shuflle extracts data from one type of ODB into another type of ODB (ECMA -> CCMA). 
an example of command line for simple test:


./shuffle -iECMA -oCCMA -a1 -b0 -B2005071306 -L-180 -R180 -T1 > OUT 2>&1

4.3
MANDALAY
As was already mentioned there is the script mandaodb.ksh for compilation and execution. For the basic execution of user-defined by MANDALAY program (simply for test) you need only following set up in your script.


#!/bin/bash


cd $WORKDIR/ECMA


export TO_ODB_ECMWF=0


export ODB_STATIC_LINKING=1


export ODB_CMA=ECMA


export ODB_TRACE_FILE=List_odb


export ODB_CTX_DEBUG=1


export VERSION=1


export DEGRE=1


export DIRECT=0


$BIN/MANDALAY 1>List_exe 2>List_exe

the mandalay.sql should be as following:

: CREATE VIEW mandalay AS

: SELECT

:        statid,

:        obsvalue,varno,status.blacklisted@body,anflag.depar@body,anflag.blacklist@body,

:        fg_depar

: FROM hdr, body, errstat

: ORDERBY status.blacklisted@body ASC

:
and the fic_odb.lst output file:
:

: VIEW="mandalay" on 20051027 at 091437

:      statid         obsvalue       
 varno      
 status       anflag       anflag      fg_depar

:                                        
.blacklisted       
.depar   
.blacklist

:      @hdr        @body        
@body        
@body    @body       @body    @body

:        ====       =====       
 =====     
 =====     =====       =====     =====


 '60101   '       0            
     1           
     0              0                1          NULL


 '60101   '  295.55          
   39                     
     0              0                1          NULL


 '60101   '       1           
   41            
     0              0                1          NULL


 '60101   ' 1.73205           
   42            
     0              0                1          NULL


 '60101   '   0.832           
   58            
     0              0                1          NULL


 '60101   '       0           
   80            
     0              0                1          NULL

Attachment 1


strdup.c



char *




__strdup(s)




     char *s;




{




    char *result = (char*)malloc(strlen(s) + 1);




    if (result == (char*)0)




        return (char*)0;




    strcpy(result, s);




    return result;




}


Attachment 2

secdiff.c
#if defined(_ABI64) 
        typedef int _int32_t;
#else
        typedef long int _int32_t;
#endif
#if defined(_ABI64)
        typedef long int _int64_t;
#else
        typedef long long int _int64_t;
#endif


typedef _int32_t exit_t;

static const _int32_t   EC_OK       = 0;
static const _int32_t   EC_RANGE    = -10;
static const _int32_t   SEC_DAY     = 86400;

typedef struct  date_str {
_int32_t     day;
_int32_t     month;
_int32_t     year;
} yyyymmdd_t;
typedef struct  hms_str {
        _int32_t     hour;
        _int32_t     min;
        _int32_t     sec;
} hhmmss_t;

static exit_t sec_dateMinusDate(const yyyymmdd_t *const date1_ptr, const
hhmmss_t *const hms1_ptr, const yyyymmdd_t *const date2_ptr, const
hhmmss_t *const hms2_ptr, _int32_t *const seconds_ptr)
{
_int32_t         julian1 = 0, julian2 = 0;
_int32_t         second1 = 0, second2 = 0;
_int64_t         seconds = 0;
exit_t           exit_status = 0;


if ( ( exit_status = dateToJulian(date1_ptr, &julian1) ) != EC_OK) {
return (exit_status);
}

if ( ( exit_status = dateToJulian(date2_ptr, &julian2) ) != EC_OK) {
return (exit_status);
}

if ( ( exit_status = hmsToSeconds(hms1_ptr, &second1) ) != EC_OK) {
return (exit_status);
}

if ( ( exit_status = hmsToSeconds(hms2_ptr, &second2) ) != EC_OK) {
return (exit_status);
}

seconds = (julian1 - julian2) * (_int64_t) SEC_DAY + (second1 -
second2);

/* atro if ( seconds > LONG_MAX || seconds < LONG_MIN) { */
if ( seconds > 1000000 || seconds < 0 ) {
#if defined(_ABI64)
err_msg("sec_dateMinusDate: seconds = %lld", seconds);
#else
err_msg("sec_dateMinusDate: seconds = %lld", seconds);
#endif
err_msg("Exceeded the allowed range"); 
return (EC_RANGE);
}

*seconds_ptr = seconds;

return (EC_OK);


} /* sec_dateMinusDate */

static void 
secdiff(const _int32_t *const year1, 
             const _int32_t *const month1,
             const _int32_t *const day1,
             const _int32_t *const hour1,
             const _int32_t *const min1,
             const _int32_t *const sec1, 
     const _int32_t *const year2,
             const _int32_t *const month2, 
             const _int32_t *const day2, 
             const _int32_t *const hour2,
             const _int32_t *const min2, 
             const _int32_t *const sec2,
             _int32_t *const seconds, 
             _int32_t *const iret)

{
yyyymmdd_t        date1_str = {0,0,0}, date2_str = {0,0,0};
hhmmss_t          hms1_str = {0,0,0}, hms2_str = {0,0,0};
exit_t            exit_status = 0; 


        /*
*     Initialise variables
*/

*seconds = 0;
        *iret = 0;

date1_str.year = *year1;
date1_str.month = *month1;
date1_str.day = *day1;

hms1_str.hour = *hour1;
hms1_str.min = *min1;
hms1_str.sec = *sec1;

date2_str.year = *year2;
date2_str.month = *month2;
date2_str.day = *day2;

hms2_str.hour = *hour2;
hms2_str.min = *min2;
hms2_str.sec = *sec2;


if ( (exit_status = sec_dateMinusDate(&date1_str, &hms1_str,
&date2_str, &hms2_str, seconds)) != EC_OK) {
*iret = exit_status;
return ; 
}


*iret = EC_OK;   
return ;


} /* SECDIFF */
bottom note: 

Creating your own binary file by means gmkpack (or upgrade progpack program).
There is part of included README file in gmkpack installation pack:

5. Personalization : you can select your own work-related binaries by creating the file "$HOME/.gmkpack/exenames" from the reference file "$GMKROOT/home/exenames" : first name is the binary name (do not change it !) ; separator is "=" ; second name is the name of the executable (you can change it). You can also remove the binaries you never use (remove the whole line) or add new ones. In this case you should create at the same time the file containing the corresponding entry points and the file containing the list of project dependencies in the proper ordering.

Example : to create the new binary "myprog" which entry point is "ppp/subdir/myprog.o", and which depends successively on tfl and xrd, you should type :

   % mkdir -p $HOME/.gmkpack/link/myprog

   %echo ppp/subdir/myprog.o > $HOME/.gmkpack/link/myprog/entry

   %echo tfl xrd | tr " " "[\012*]" > $HOME/.gmkpack/link/myprog/projlist
Practical note:

Example: to create the new binary "myodb" (the source’s been taken from CHMI)
Needed sources:


odb/cma2odb/ctxinitdb.F90

odb/ddl.ECMA/robmyodbbody.sql


odb/ddl.ECMA/robmyodbhdr.sql


odb/ddl.ECMA/myodb.F90

odb/ddl.ECMA/ECMA_Sstatic.c
ctxinitdb.F90 (difference)
< ! atro CHMI special

< if (cdretr == 'MYODB') then

<   !Version 0 with one view

<   CALL next_context('MYODB', version=0)

<   do it=1,inumt

<     !Put your modifications here

<      ctx(idctx,it)%view(1)%name = 'task1'

<      ctx(idctx,it)%view(1)%ncase = JPCASE_ROBHDR

<   enddo

<   !Version 1 with two views

<     CALL next_context('MYODB',version=1,nviews=4)

<     do it=1,inumt

< 

<       ctx(idctx,it)%view(1)%name = 'robmyodbhdr'

<       ctx(idctx,it)%view(1)%ncase = JPCASE_ROBHDR

<       ctx(idctx,it)%view(2)%name = 'mobmyodbhdr'

<       ctx(idctx,it)%view(2)%ncase = JPCASE_MOBHDR

<       ctx(idctx,it)%view(2)%execute = .FALSE.

<       ctx(idctx,it)%view(2)%shared_index = 1

<       ctx(idctx,it)%view(2)%mlnkh2b = 4

<       ctx(idctx,it)%view(3)%name = 'robmyodbbody'

<       ctx(idctx,it)%view(3)%ncase = JPCASE_ROBODY

<       ctx(idctx,it)%view(4)%name = 'mobmyodbbody'

<       ctx(idctx,it)%view(4)%ncase = JPCASE_MOBODY

<       ctx(idctx,it)%view(4)%execute = .FALSE.

<       ctx(idctx,it)%view(4)%shared_index = 3

< 

<      enddo

< 

< endif
robmyodbbody.sql

READONLY;

CREATE VIEW robmyodbbody AS

SELECT varno,

       anflag UPDATED,                           // possibly updated

       obsvalue,                     // r/o

       press, press_rl,              // r/o

       fg_depar UPDATED,       // possibly updated

       obs_error,                    // possibly updated

       fg_error,                     // possibly updated

FROM body,update[1:$NMXUPD],errstat

robmyodbhdr.sql

READONLY;

CREATE VIEW robmyodbhdr AS

SELECT body.len,tslot,obstype,ident,obschar,date,time,lat,lon,stalt,statid

FROM index,hdr

ECMA_Sstatic.c (difference)
ODB_ANCHOR_VIEW(ECMA, robmyodbhdr );

ODB_ANCHOR_VIEW(ECMA, robmyodbbody );
Procedure:
% mkdir -p $HOME/.gmkpack/link/myodb
%echo odb/ddl.ECMA/myodb.o > $HOME/.gmkpack/link/myodb/entry

%echo uti arp xrd coh odb | tr " " "[\012*]" > $HOME/.gmkpack/link/myodb/projlist
but also

%echo LNK_MPI LD_FLAGS > $HOME/.gmkpack/link/myodb/ldflags
%echo LD_LOCAL LD_LANG LD_MPI LD_DYN > $HOME/.gmkpack/link/myodb/system_libs

and finally 

%gmkpack -r 28 -b t3 -v 01 -u myodb -l xxx –o  aldodb -p myodb
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