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Running the Universal File Interface (UFI)

NetCDF Demo on VMware

Introduction

Many “technologists” (e.g., scientists, engineers, and other researchers) avoid using
databases; a principal reason given is that they often have very large data files which are
too cumbersome/difficult/slow/costly to load into a database. These files come in a
variety of formats: HDF5, NetCDF, NITFS, FITS, etc. At BCS we have developed a
solution to this problem: the Universal File Interface (UFI), a database extension based
on the IBM Informix Virtual Table Interface (VTI).

VTI is a technology that supports making external datasets appear as tables to SQL
queries and statements. UFI is a BCS database extension for delivering the contents of
external data files as though they were rows in a database table. UFI makes a file look
like a set of database tables, so “UFI-managed tables” are actually virtual database tables.
Consequently, at no point do users of UFI need to load their files into a database!

A trial copy of UFI can be requested from BCSInfo@barrodale.com. If you install UFI
then you can run a demo program that we have supplied to illustrate some of the key
features of UFI. If you would prefer to just read about this demo, then the remainder of
this document shows you what you would see if you ran the demo.

Running the Demo

Start the IDS Developer Edition virtual appliance as described in “The Informix /
Universal File Interface (UFI) VMware Appliance” (which can be downloaded from
http://www.barrodale.com/bcs/downloads/ufi_ids_appliance/UFI_Install\VMware.pdf).

! It addresses the same needs as the SQL/MED, or Management of External Data,
extension to the SQL standard as defined by 1ISO/IEC 9075-9:2003.


http://www.barrodale.com/�
http://www.hdfgroup.org/HDF5/�
http://www.unidata.ucar.edu/software/netcdf/�
http://en.wikipedia.org/wiki/National_Imagery_Transmission_Format�
http://www.stsci.edu/hst/wfpc2/Wfpc2_dhb/intro_ch23.html�
mailto:BCSInfo@barrodale.com�
http://www.barrodale.com/bcs/downloads/ufi_ids_appliance/UFI_InstallVMWare.pdf�
http://www.barrodale.com/bcs/downloads/ufi_ids_appliance/UFI_InstallVMWare.pdf�
http://www.barrodale.com/bcs/downloads/ufi_ids_appliance/UFI_InstallVMware.pdf�

Barrodale Computing Services Ltd. (BCS) www.barrodale.com August, 2010

Log in as user “informix” (password “informix”) and locate the “UFI Demo” icon
(highlighted in the following picture):

UFIDema

Double-click on the “UFI Demo” icon. You will then see the following sequence of
pages.
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IDS-11.50.UC6-DE-SLEST105P2-x86_37-v3.0.0 - VMware Player

UFl Dema 0 X

This demo illustrates how the BCS "Uniwversal File Interface (UFI}" DataBlade can
be uszed to access data stored in a file a=z if it were actually stored in a
datahaze table,

The demo wuzes a HOAAR netCDF file containing a 30 grid of zea surface temperature
tzzt) values. organized along a time axiz fwith 229 times), a latitude axi=z (90
values From -90 to +90 degreesz. 2 degrees aparti. and a longitude axisz (180
values from 1 to 359 degrees. 2 degrees apart?, In total there are 229 % 90 *
1230 = 3709800 =zea surface temperature values in the file.

The netCDF file has four wvariables:

lat {latitude values - degrees:
lon {(longitude values - degrees)
time {time walues - daysz since Jan 1 00013
=zt {zea surface temperature - degrees [

We will use UFI to access the data in this one file as if it were stored in two
regular database tahles: one table containing just one row of fFile metadata. and
one table containing one row for each ==t wvalue. containing the =sst value and
the correszsponding time. latitude. and longitude values, Each of theze two tahles
provides a different view of & single netCDF file, We refer to theze two tahles
as "UFI" tables,
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UFI Demo: - 0 X

The first sztep iz to create "template" tables for each of the two UFI tables,
Theze template tahlez just define the structure of the UFI tablez - they will
not actually get anything loaded into them, In practice we could have used the
names of exiszting tables, if appropriate,

dbaccess -e ufitest -

Databaze =elected,

-- define the structure of the metadata table,

create tabhle sst_globals_templateidataset varchar (40,
description varchar{d0}.
mizzing_value =mallfloat.
zzt_name varcharidi,
gzt_units varchar {40},
time_name warchar (40,
time_units varcharido?,
lat_name varcharidO),
lat_units varchar{d0},
lon_name warchar {4},
lon_units warchar (400,
platform varcharid0d,
conventions varcharidol);

Table created.

-- define the structure of the ==t dsta table,
create table sst_templatedtimeval float.

lat smallfloat,.

lon smallfloat.

==t amallfloatl:
Table created,

Databaze clos=ed,
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UF| Demo

The statement in the 5S0L session below creates a UFI-managed table called
"zzt_glohals", We are going to be using the adapter that is specifically
designed fFor "netCDF" files. The 'netcdf' parameter in the ufi_make_managed call
below identifies an adapter that we have previously defined using the call

"execute procedure

ufi_register_adapter (' $INFORMIXDIR/'extend-UniverzalFilelnterface,1,0,0,0 /adapters"net
cadffdapter' . 'netcdf ' )"

The UFI table will correspond to just one file {although we could use a single

UFI table to represent the contents of the union of several file=z! and we are

uzing the "sst_globals_template" table as a model for the structure of the
zzt_globals UFI takle.

dhaccess -e ufitest -

Databaze selected.

execute procedure ufi_make_managed{'sst_globals', 'netcdf',. ' 'sst_globals_template'?;
Routine executed,

Databaze closed,
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UF| Demo: - 0 X

The statements in the SMOL sesszion below each add a single column to the
"gzt_globals" UFI table that we just created, In total. there will be 13 columns
in this UFI tahle.

The first parameter in each call i= the UFI table name. The szecond parameter in
each call iz the UFI column name. The third argument in each call contains the
name of the netCDF attribute or variable that we are mapping to the UFI tahle
column,

In the first five calls we are mapping attributes of the sst netCDF variable. In
the next =ix calls we are mapping attributez of the time. lat. and lon netCDF
variakles, In the last two calls we are mapping global attributes,

dhaccess -2 ufitest -

Databhsze zelected.

execute procedure ufi_add_columni'sst_globals'. 'dataszet'. 'sst.data=zet'}:

Foutine executed,

execute procedure ufFi_add_columni'zst_globals'. 'description'. ' sst,var_desc' )z
Routire executed,

execute procedure ufi_add_columni'sst_globals'. 'missing_value'.'sst.missing_value'’;
Foutine executed,

execute procedure ufFi_add_columni'zst_globals',. ' 'sst_name'. ' '=sst,long_name'};
Routire executed,

execute procedure ufi_add_columni'sst_globals'.'sst_units'. 'sst,units'1:

Foutine executed,

execute procedure ufFi_add_columni'zst_globals'. 'time_name'.'time, long_name' )z
Routire executed,

execute procedure ufi_add_columni'sst_globals'. 'time_units'. 'time,units"'i;
Foutine executed,

execute procedure ufFi_add_columni'zst_globals',.'lat_name'.'lat,long_name'};
Routire executed,

execute procedure ufi_add_columni'sst_globals'.'lat_units'.'lat,units'1:

Foutine executed,

execute procedure ufFi_add_columnt'zst_globals'. ' 'lon_name'.'lon,long_name' };
Routire executed,

execute procedure ufi_add_columni'sst_globals'.'lon_units'.'lon,units'1:

Foutine executed,

execute procedure ufFi_add_column{'sszt_globals'. 'platform', 'nc_globals,platform’ }z
Routire executed,

execute procedure ufi_add_columni'sst_globals'. 'conventions'. 'no_globals,Conventions’
HE

Routine executed,

Databa=ze closed,
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UFI Demo

How repeat the zame commands for the "sst" table.

dbaccezs - ufitest -

Databaze =zelected.
Foutine executed,

execute procedure ufi_add_column{'sst'.'timeval'. 'time'}:
Routine executed,

execute procedure ufi_add_column{'sst'.'lat'.'lat'};
Routine executed,

execute procedure ufi_add_column{'sst'.'lon'.'lon'};:
Routine executed,

execute procedure ufi_add_column{'sst'.'s=st'. ' 's=st'};
Routine executed,

Databaze closzed,
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execute procedure ufi_make_managed!'zst', netcdf'.1. ==t_template'!:
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UFl Demo — O X
How that we've defined the two UFI tsbles, we can aszsociate them with the actual
netCDF files., The second parameter in the following two calls just assigns a

unigue label to each uwusage of a netCDF file, (Hote that we are using the same

netCOF file twice. once for each of the two UFI tables,?

dbaccess -e ufitest -

Databaze =zelected,

execute procedure ufi_add_file!' s=t_globalz'. ' 's=st_globals'.,  '~homesinformix /Desktops/UF

ITest/netcdf/'sst.mean,nc'i:
Routine executed,

execute procedure ufi_add_filel'sst','sst'. '“homesinformix Desktop/UFITest netcdf /s=st
Jmean,nct i
Routine executed,

Databaze closzed,
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] IDS-11.50.UC6-DE-SLES105P2-x86_32-v3.0.0 - VMware Player

e ] UF| Demao. 0 X

Let's look at the =st_glohals table, MNote the "miszing_wvalue" attribute, This
value iz uszed a=z a placeholder in the netCDF file for all the places where there
iz no ==t walue - sort of like MULL in a datahase,

dbaccess -e ufitest -
Databaze szelected,
zelect * from s=t_globals:
dataset MCEF Real-time Marine
C
description Sea Surface Temperature

mizzing_value -9,96920997e36

zzt_name Sea Surface Temperature Monthly Mean at
zzt_units degl
time_name Time
time_units days since 1-1-1 00:00:0,0
lat_name Latitude
| lat_units=s degrees_naorth
| lon_name Longitude
| lon_units degrees_esazt
platform Ship Obszervations
conventions COARDS

1 rowi{=) retrieved,

Databaze clos=ed,
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timeval

726834, 0000000

726834, 0000000

dbaccess -e ufitest -

Databaze szelected,

lat

759,00000000000
75, 00000000000
759,00000000000
79,00000000000
75, 00000000000
759,00000000000
75, 00000000000
759,00000000000
759,00000000000
75, 00000000000

UF| Demo

Conzider the following gueries:

laon

5, 000000000000
7, 000000000000
9, 000000000000
15, 00000000000
21, 00000000000
22,00000000000
25, 00000000000
27,00000000000
29, 00000000000
31, 00000000000

IDS-11.50.UC6-DE-SLEST0SP2-x86_37-v3.0.0 - VMware Player

zelect missing_wvalue from szst_globals into temp tempmissingvalue;
rowis) retrieved into temp table,

zelect first 10 ==t,® from sst.tempmissingvalue where =zt <F missing_value:

==t

2, 000000000000
2,653999850000
2,149999360000
£, 299999710000
4, 599999300000
2,679999330000
2, 460000040000
2,599999900000
2,699999310000
3,639999870000

August, 2010

0 rowi=) retrieved,

Databaze closed,

he pair of gqueries above fetch the fFirst 10 "real"” {(not "misz=szing"?! valuesz From

the szt UFI tahkle,
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UFl Dema - 0 X

UFI tahles do not have indexesz per =e, However. when reading structured files
auch az netCDF files. the UFI adapters can take advantage of any inherent
structure in the file in order to zpeed up queries, Reading an entire UFI
dataset using a "select ¥ from ,.." can be time-consuming since it regquires that
the entire UFI dataszet be read, However. the guery in the following =zession is
very fFast.,
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dbaccess -e ufitest -

Database selected.

select missing value from sst _globals into temp tempmissingvalue;
1 row(s) retrieved into temp table.

select current from systables where tabid = 1;

(expression)

2010-07-19 16:28:45.000

1 row(s) retrieved.

select count(*] from sst,tempmissingvalue where timeval between 726800 and 726900 and
lat between 70 and 280 and sst <= missing_value;

(count(#*))
172

1 row(s) retrieved.

Database closed.

See?
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UFI can provide a convenient means for just reading a file into an existing
(permanent] table, such as the following (this may take a few seconds):

dbaccess -e ufitest -

Database selected.

-- define a permanent table.
create table sst_historical_values(filename varchar(10@),
timeval float,
lat smallfloat,
lon smallfloat,
sst smallfloat);

Table created.

insert into sst_historical values select '/shome/informix/Desktop/UFITest/netcdf/sst.m
ean.nc',

* from sst where timeval between 725800 and 726900 and lat between 70 and 8
Q;
2700 row(s) inserted.

Database closed.
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UFl Demo

For more information on UFI and other products from BECS. wisit
http: A ua, barrodal e, com
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For More Information ...

To download a time-limited trial copy of UFI with the IDS Developer Edition Virtual
Appliance, visit our website at http://www.barrodale.com/bcs/bcs-ufi-doc-download.

To discuss other trial options or to purchase UFI, please contact us at
bcsinfo@barrodale.com.

To learn more about BCS and our other products, please visit our website at
http://www.barrodale.com.
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