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Documentation Conventions

This section defines the conventions used in this document. The conventions
include typographical conventions and icon conventions.

Typographical Co nventions

This manual uses the following typographical conventions:

Convention Meaning

KEYWORD Programming language keywords (i.e., SQL, C
keywords) appear in a serif font.

italics New terms, emphasized words, and variable values
appear n italics.

italics

italics

POSTGRESQL The WROBTGRESQh appearing
portion of the manual indicates that that portion is
PostgreSQlspecific.

$POSTGRESQLDIR The directory under which PostgreSQL has been
installedi e.g., /opt/postgres

User input Conputer generated text (e.g., error
messages) and user input appear in a
non - proportional font.

0 (apost r oAnapostrophe is used in the plural form of data typ
(e.g., GRDValueb6s, GRDB
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lcon Conventions

This manual uses the followingoic conventions to highlight passages in the
manual:

Icon Label Description

Warning:  ldentifies paragraphs that contain vital

instructions, cautions, or critical inforiman.

Important: Identifies paragraphs that contain significar
— information about the feature or operation tl
is being described.

Tip: Identifies paragraphs that offer additional

details or shortcuts for the functionality that
being described.

1 This manual follows the icon conventions used in IBM Informix manuals.
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What 0s New Version?Phi s

The following table lists the features tligtive been addeothis versiorof the
Draw and Load (DaL)

Feature Manual Sections Where Feature is Described.

Delimited Timestamp Chapter 7
builder
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Chapter 1.  Introduction

DaL (Draw and Loadlis a database client application for loading the contents
of Common Data Modehttp://www.unidata.ucar.edu/software/netcdf/CDM/
into databaseslIn particular it can be used to load netCDF and Grib files.
However, for ease and clarity of presentatitis manual uses netCDF files in
its examples.

DaL provides a very easy to use interface that allows a user to direct the flow of
values from data file variables and attributes into the columns of database
tables by drawing lines between graphic nodeseggmting them. DaL uses the
NetCDFJaval ibrary (http://www.unidata.ucar.edu/software/netgalfaj),

which is what makes it able to read from any file supported by the Common
Data Model.

The current version of DaL supports béM Informix, PostgreSQlLand
Oracle.

DaL can be used to load data into regular columns and tables. Optitmally,
IBM Informix and PostgreSQL versionsan also make use of the two BCS
DataBlade product8CS Grid Extensioffversion 5.2 or newerandBCS
DBXten. The Oracle version can be used to load data into Oracle GeoRaster
objects.

NetCDF File Esse ntials

Before we discuss how to map the contents of CDM files onto database objects
we need to define some basic terminology. A very simple netCDF file will be
used in the next section to introduce some concepts about CDM file
organization.



http://www.unidata.ucar.edu/software/netcdf/CDM/
http://www.unidata.ucar.edu/software/netcdf-java/
http://www.barrodale.com/bcs/bcs-grid-datablade
http://www.barrodale.com/bcs/dbxten
http://www.barrodale.com/bcs/dbxten
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Example NetCDF  File

The following is thencdump output of a netCDF file calleeixample .nc .
This file is used extensively in the examples in this manual. For reference, line
numbers haveeen added to the left of thedump output.

1 netcdf example {

2 dimensions:

3 x=10;

4 y=10;

5 n4 =10;

6 n2=2,

7 strl6 = 16 ;

8 variables:

9 char charvar(n2, x) ;

10 charvar:_Fillvalue ="";

11 char strvar(n2, strl6) ;

12 double vall(x, y) ;

13 vall: Fillvalue = -9999. ;

14 double val2(x, y) ;

15 int x(X) ;

16 x._FillvValue = -9999;

17 inty(y) ;

18

19 /I global attributes:

20 ‘myVector=1, 2,4,9;

21 data:

22

23 charvar =

24 "a cdeabcde”,

25 "abcdeabcdz" ;

26

27 strvar =

28 "abbd",

29 "asdf" ;

30

31 vall =

32 0.1, ,0.3,0.5,0.4,0.6,0.7, 0.8, 0.9,
0.91,

33 1.1,1.2,13,15,14,16,1.7,1.8,1.9,
1.91,

34 2.1,0.2,0.3,0.5,0.4,0.6,0.7,0.8, 0.9,
0.91,

35 3.1,1.2,1.3,15,14,16,1.7,1.8, 1.9,
1.91,

36 4.1,0.2,0.3,0.5,0.4,0.6,0.7,0.8, 0.9,
0.91,

37 5.1,1.2,1.3, 15,14,16,1.7,1.8, 1.9,
1.91,

38 6.1,0.2,0.3,0.5,0.4,0.6,0.7,0.8, 0.9,
0.91,

39 71,1.2,13,15,14,16,1.7,1.8,1.9,



http://www.unidata.ucar.edu/software/netcdf/docs/ncdump-man-1.html
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40

41

42
43

44

45

46

47

48

49

50

51

52

53

54
55

56

58

1.91,

8.1,0.2,0.3,0.5,0.4, 0.6, 0.7, 0.8, 0.9,
0.91,

9.1,1.2,1.3,15,14,1.6,1.7,1.8, 1.9,
1.91;

val2 =

10.1, ,0.3,0.5,0.4,0.6,0.7,0.8, 0.9,
0.91,
11.1,1.2,1.3,15,1.4,16,1.7,1.8, 1.9,
1.91,

12.1,0.2,0.3,0.5,0.4, 0.6, 0.7, 0.8, 0.9,
0.91,
13.1,1.2,1.3,15,1.4,16,1.7,1.8, 1.9,
1.91,

14.1, 0.2, 0.3, 0.5,0.4,0.6,0.7, 0.8, 0.9,
0.91,
151,1.2,1.3,15,1.4,16,1.7,1.8, 1.9,
1.91,

16.1, 0.2, 0.3, 0.5, 0.4, 0.6, 0.7, 0.8, 0.9,
0.91,
17.1,1.2,1.3,15,1.4,16,1.7,1.8, 1.9,
1.91,

18.1,0.2,0.3,0.5,0.4, 0.6, 0.7, 0.8, 0.9,
0. 91,

19.1,1.2,1.3,15,14,16,1.7,1.8, 1.9,
1.91;

1,_,3,45543,21;
2,_,6,8,10, 12, 14, 16, 18, 20;

X

—
11

The file shown above has three sections:

1) a
2) a
3) a

Adi mensi onso lie&andi on, starting
Avari abl eso lie&antdi on, starting
Afdat ao sednei2Zbn, starting on

The Dimensions Section

The Dimensions section provides the values for a set of constants thaé may
referenced as variable dimensions from further down in (the variables section
of) the file.

In this example there are five dimensioxsy, n4, n2, andstrl6 , having
values 10, 10, 10, 2, and 16, respectively; four of these are referenced as
variabledimensions later on in the file.

o

0
n
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The Variables Section

The Variables section, which startslore 8in this example, declares the types
and dimensions of the datariableswhose values are provided later in (the
data sectiondf the file. The variables section can also supply values for
attributes which can be thought of as providing metadata about either
particular variables or about the file as a whole. The latter type of attribute is
referred to as global attribute.

In the example provided there are six variabtd®rvar , strvar ,vall ,

val2 , x, andy. In addition there are four attributes. Three of these attributes
are called FillValue and are attached tharvar ,vall , andx,
respectively. The fourth attribute is algal attribute namehyVector .

COORDINATE VARIABLES

Two of the variablest andy, have special significance. These are examples of
coordinatevariables. Coordinate variables are characterized by:

1) havingthe same name as a dimension defined in the Dimensions section
and,

2) being referred to by one or more data variables, and

3) being of dimension 1 and having a length equal to the value of the
dimension of the same name.

For example, the coordinateariablex has 1 dimension and is of lengthi.e.,
the value oflimensionx). Variablescharvar , vall , andval2 all refer to
x as a dimension.

Coordinate variables provide a means of associating physical significance to

the indices of an array. For example, sugptbat we want to store a vertical

slice of ocean salinity data relative to some point P on the ocean surface. We
might define a two dimensional data variable called

fisalinity(depth,range) 0 and two coodepth)nande var
range() .Thei ™ valuein depth and thg™ value in range would contain

the values of the vertical (depth) and horizontal (range) distances from P to the
point in the ocean for whickalinity(i,j) pertains.

To summari ze, xoheéem, tthhes SemiCddht i i | e h
interpretations, depending on its context:

l)a constant value equal to 6106, an
2) an array of 10 values, and
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3) index mappings for one of the dimensions in each of the arrays
charval ,vall , andval2 .

This observation is important as each of these inte&fiwas can be
independently mapped to database columns, as will be illustrated later.

The Data Section

Finally, the Data section, which startslore 21in this example, assigns values

to each of the variables defined in tharMbles section. Note that for
multidimensional arrays the values are presented according to the order of the
dimensiong i.e., the data for the first value of the first index comes before the
data for the second value of the first index. For-thmensonal arrays this is
referred to asow-major order.

Note that not all of the values inside an array have to be defined. In the example
above, several values apeorefaredtmas under
missingvalues Mi ssi ng Vv al unedsmpapputebatrinteanaly A 0 |
in the netCDF file they have the value stomredhie_FillValue attribute for

the variable, 1If there is one (thatos
value as being fAmissing.o0) When DalL r
assigns it the value NULL when storing it in a database.

Relationa | Database Essentials

A relational database can be viewed as a collection ofitmensional arrays
of data. Each of these arrays is stored in a separate datahlaserganized as
anunorderedcollection of rows, with each row being organized asralered,
fixed-size set of typed, named, columns.

In general, each table in a database represents either a classnafrtéal

objects (e.g., fAemployeeso or fAdepart
ofrecalwor | d objects (e. g.mernitesn®) ogre eso wat
both. For tables that represent a class of objects, the columns represent
characteristics of that class of object (e.g., employee name, employee number).

For tables that represent relationships the columns either identify the

participmt s i n the relationship (Aempl oyee

characteristic of the relationship (A0
Each row in a table represents a sing
an employee named OMi Kk&Mo&pr wor &srehaD
Admini stration and started in June 19

A general property of tables is that any two rows can always be distinguished
from one another by looking at their column values. There is always a set of
one or more designated columhattcan be counted on to distinguish one row



http://en.wikipedia.org/wiki/Row-major_order
http://www.unidata.ucar.edu/software/netcdf/docs/BestPractices.html#Missing%20Data%20Values
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from another. This column or set of columns is referred to as forming the
primary keyof the table.

If an object of some class can take part in relationships with objects of another
class, say ndim amplacyaenedtwi,t Ht hen one
in the employeeepresenting table will identify the particular row of the
departmentepresenting table that it is associated with. That column, or set of
columns, in the employee table is referred to aniiag aforeign key

Af oreignd because its value will equa
(i.e.,foreign) table.

Finally, a relationship between object class A and object class B has a
cardinality. There are three possible cardinalities:

1) oneto-one: for each A there is one B, and viagsa;

2) onetomany: for each A there can be s
just one A; and

3) manytomany: for each A there can be s
there can be sever al Abs.

The type of cardinatly dictates the layout of tables, and the position of foreign
keys, necessary to represent the relationship and its participating objects. For
example, if an employegepartment relationship is ot@many (departments
employ multiple employees but evenypployee works for just one

department), then the following table structure would suffice:
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Employees
PK |employee number
employee _name
FK |department_numb

has /
wolrks in

Departments

PK |department_numb
department_name

Figurel: 1-to-many relationship

However if an employee can work for more than one department, then we

FOR POSTGRESQL

would need a more complex organipatiof tables:

10
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Employees2

PK |employee_numb:t
employee name

has /
works in

Works_in
PK,FK|employee numbel
PK,FK|department numb
\4

has /
wollks in

Departments2

PK |department numb
department_name

Figure2: A manyto-many relationship

File -Database Mapping Issues

NetCDF (and other types of CDM files) and relational databases are similar in
that both can store information about multiple objects. Typicallynet&DF

file each type of object is associated with a different netCDF variable. In a
relational database, on the other hand, each type of object is associated with a
di fferent tabl e. I n general, -t hen, it
coordinatevariable netCDF variable might map to a different database table.
Thenoncoordinatevariable qualifier is made because coordinate variables

usually do not describe objects on their own; instead they usually just provide
information on how to interprenother variable that describes the object.

Representing Scalar Objects

NetCDF files often contain a number of scalar objects: dimensionbuggs

(global and norglobal),and sometimes scalar variables. While it would be
possible to map each scalar objech different table, it is more often the case

that most or all of the scalar objects are mapped to a single table that represents
the class of file as a whole. This concept will be further explained below in
Example - AttributesandExample- Scalar Variables

11
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Representing Non  -scalar Objects

Most variables in a netCDF file are usually rswalar, i.e., ondimensional or
multi-dimensional arrays. As described earlier, ofteese variables will map
to separate database tables.

Consider, for example, a 2 dimensional array A with m rows and n columns,
indexed by row index Ai o and col umn
represented by an m*n rmwvallebl e with

e.g., if the array looks like

A column 1 column 2 column 3
row 1

a b C
row 2

d e f

Then the table will look like:

value

A
a
b
c
d
e

NNNNR R R
WNEFRPWN P

f

In general, an N dimensional array with dimensionsy ay,and having M
attributes in each array cell will translate into a table with N+M columns (one
for each of the N array indices and one for each of the array attributes)*and n
n* é nrowsn

Representing Coordinate Variables

As described above, saate norscalar variables often map to separate

database tables. While this can be the case with coordinate variables it is more
common for coordinate variables to map to the same tables as the variables that
they describe.

As an example, consider thet@®F example described at the bottom of
http://ferret.wrc.noaa.gov/noaa_coop/coop_cdf profile.tatmd listed (in
ncdump form) at
http://ferret.wrc.noaa.gov/noaa_coop/coop_cdf_example.html

12
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Il n t hi s Uobe xi asinm@isiefhalivelocity variable, indexed by time,
depth, latitude, and longitude. The associated dimension values in this file are:

PSXU =160 ;
PSYU =100 ;
PSzZ =27,

TIME_SERIES = UNLIMITED ; /I (7 currently)
The coordinate variables are defined as:

double PSXU(PSXU) ;
PSXU:units = "degrees_east" ;
double PSYU(PSYU) ;
PSYU:units = "degrees_north";
double PSZ(PSZ) ;
PSZ:unit s ="METERS";
PSZ:positive = "down" ;
double TIME_SERIES(TIME_SERIES) ;
TIME_SERIES:units = "hours since 1976 -01-14
14:00:00" ;

The velociUl yi vadefaibhed fias:

float U(TIME_SERIES, PSZ, PSYU, PSXU) ;
U:long_name = "ZONAL VELOCITY";
U:units = "cm/sec" ;

The following single table represents the information separately provided in the
four coordinate variables and the velocity variable:

Table Velocity(
time_in_hours double precision,
depth_in_meters double precision,
latitude _in_ degrees_north double precision,
longitude_in_degrees_north double precision,
zonal_velocity_in_cm_per_second float)

Dimension  Variables

For each dimensioN in a netCDF file, DaL creates a dimension pseaay
vari abl e wi t K1 Vhaycanbesused in thdsameévas as
coordinate variables cani.e., to associate a value with the index of a multi
dimensional variable. We will show how dimension variables can be used in a

later example
Puttingi tAll Together

In this section we will show how several other parts of the same netCDF file
used in the previous section can be mapped to database tables. In particular we

13
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will focus on the following variables, in addition to tbeariable from the
previaus section.

4) POINT_TEMPi a vertical profile of atmospheric temperature at a
single latitude/longitude,
4) EQUATORIAL_TEMP a vertical profile of ocean temperature a the
same latitude aBOINT_TEMR but averaged in longitude,
5) SALTiI a 4dimensional salinityield, defined at the same time and
dept h puWi (tien adhe previous section)
latitude/longitude points.

In doing this we will illustrate several fit®-database mapping considerations:

1 handling of attributes,
1 handling of scalar vaables, and
1 multiple references to coordinate variables.

Example - Attributes
The netCDF file has the following global attributes:

/I global attributes:
‘history = "created by FERRET V3.20 13 - Dec- 94" ;
:Conventions = "COARDS";

In addition, the fdowing attributes are associated with the four variables
POINT_TEMR EQUATORIAL_TEMRandSALT:

U:long_name = "ZONAL VELOCITY";

U:units = "cm/sec" ;

POINT_TEMP:long_name = "Climatological
Temperature"” ;

POINT_TEMP:units = "degC" ;

EQUATORIAL_TEMP:long_name = "Zonally Averaged

Temperature"” ;
EQUATORIAL_TEMP:units = "degC" ;
SALT:long_name = "(SALINITY(ppt) - 35)/1000";

All of these attributes, along with the netCDF file name, will be stored in a
single table calleffile_M etadata

Example - Scalar Variables

POINT_TEMPandEQUATORIAL_TEMZRre defined in the netCDF file as
follows:

dimensions:
XAX1D=1;

14
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YAX1D =1,
ZAXMBARS =7 ;
ZAXMETER = 20

variables:
double XAX1D(XAX1D) ;
XAX1D:units = "degrees_ea st ;
double YAX1D(YAX1D) ;
YAX1D:units = "degrees_north" ;

double ZAXMBARS(ZAXMBARS) ;
ZAXMBARS:units = "millibars" ;

float POINT_TEMP(ZAXMBARS, YAX1D, XAX1D) ;
POINT_TEMP:long_name = "Climatological
Temperature"” ;
POINT_TEMP:units = "degC" ;

double ZAXMETER(ZAXMETER) ;
ZAXMETER:units = "meters" ;
ZAXMETER:positive = "down" ;

float EQUATORIAL_TEMP(ZAXMETER, YAX1D) ;
EQUATORIAL_TEMP:long_name = "Zonally Averaged
Temperature";
EQUATORIAL_TEMP:mits = "degC" ;

It appears from these definitions th&XID andYAX1Dare tdimensional,
thatPOINT_TEMPis 3-dimensional, and th&#QUATORIAL_TEMIK®
2-dimensional. However, thedimensional arrayXAXID andYAX1Deach
have a fixed length of 1. Thereeawo ways to interpret this situation. It may
be the case that the latitude and longitude values specified for XAD1D and
YAX1D never change from file to file. Alternatively it may be the case that
while a particular file has just a single value for eatthese variables, the
single values appearing in other files will be different.

I n the first interpretation (which we
XAD1DandYAX1Dto be scalar variables. (SimilarEQUATORIAL_TEMP
andPOINT_TEMPboth can be&onsidered to be-dimensional). As scalar

variables XAXID andYAX1Dcould either be stored together with the attributes

in File_Metadata , or they could be stored in their own table along with a

file name column to distinguish them from similar valuesl keam other

netCDF files.

In the second interpretation we should conski®b1DandYAX1Dto be non

scalar. Even though they are scalar in a single file, different files will give rise

to different values and we may want to use a single table to bowalues

from al |l the files. We wil./ cal l this

15



B CS 0 DRAW A N D LQBAL§ FOR POSTGRESQL
USER©®G S GUI DE

Example Example & Multiple References to Coordinate Variables

UandSALT are defined in the netCDF file as follows:

dimensions:
PSXU =160 ;
PSYU =100 ;
PSXT =160 ;
PSYT =100 ;
PSz =27 ;

TIME_SERIES = UNLIMITED ; // (7 currently)

variables:
double PSXU(PSXU) ;
PSXU:units = "degrees_east" ;
double PSYU(PSYU) ;
PSYU:units = "degrees_north";

double PSZ(PSZ) ;
PSZ:units = "METERS" ;
PSZ:positive ="down" ;
double TIME_SERIES(TIME_SERIES) ;
TIME_SERIES:units = "hours since 1976 -01-14
14:00:00" ;

float U(TIME_SERIES, PSZ, PSYU, PSXU) ;
U:long_name = "ZONAL VELOCITY";
U:units = "cm/sec" ;

double PSXT(PSXT) ;

PSXT:units ="degrees_east";
double PSYT(PSYT) ;

PSYT:units = "degrees_north";

float SALT(TIME_SERIES, PSZ, PSYT, PSXT) ;
SALT:long_name = "(SALINITY (ppt) - 35)/1000";

The coordinate variableME_SERIES andPSZ arereferenced by both the
Uard SALT variables and hence will be repeated as columns in both the
U-derivedandSALT-derivedtables.

2Note thatthisrepdtii on does n o-bbjestoned lad cee & hreu Ifimneef dat abase ¢
discussed earlier, coordinate variables do not really represent objects. Instead they represent domains

from which attributes that describe other objects are drawn. It iswotnmon in database design for the

same domain to appear in multiple columns as long as the context is different, as it is in this case.

16
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The Final Database

In summary, the global and ngtobal attributes, coordinate variables, and the
noncoordinate variables described in the previaetisns can be mapped to
the following database.

Table File Metadata(
file_id integer primary key,
file_name varchar(50),
U_long_name varchar(50),
U_units varchar(50),
POINT_TEMP_long_name varchar(50),
POINT_TEMP_units varchar(50),
EQUATORIAL_TEMP_bng_name varchar(50),
EQUATORIAL_TEMP_units varchar(50),
SALT_long_name varchar(50))

Table Positions_for_Vertical _Profiles(
file_id integer primary key,
latitude_in_degrees_north double precision,
longitude_in_degrees_east double precision)

Table Point_Temperature_Approach_1(
file_id integer,
depth_in_millibars double precision,
temperature_in_degrees_celsius float)

Table Point_Temperature_Approach_2(
file_id integer,
latitude_in_degrees_north double precision,
longitude_in_degrees _east double precision,
depth_in_millibars double precision,
temperature_in_degrees_celsius float)

Table Equatorial_Temperature(
file_id integer,
depth_in_meters double precision,
temperature_in_degrees_celsius float)

Table Ve locity(
file_id integer,
time_in_hours double precision,
depth_in_meters double precision,
latitude_in_degrees_north double precision,
longitude_in_degrees_north double precision,
zonal_velocity_in_cm_per_second float)

Table Salinity(
file_id integer,
time_in_hours double precision,
depth_in_meters double precision,
latitude_in_degrees_north double precision,
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longitude_in_degrees_north double precision,
salinity float)

The remainder of this manual will describe the mechanics nfu3alL to
perform mappings such as this. In particular we will return to this specific
example inChapter 3vhere we will show how to load the netCDF file into a
database using DalL.

18
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Chapter 2: Installation and
Get ting Started

System Requirements

Dal requires the presence of Java Runtime Engine (JRE) version 1.6 or above.
JRE can be downloaded from Sun Microsystems
(http://www.java.com/en/download/manual)sp

As a pure Java application, DaL should run on any platform that supports Java
(e.g., Solaris, Linux, Windows, and Mac OS).

DalL also requires a database to connect to. Currently that database must be
either IBM Informix Dynamic Server (IDSRostgreSQlor Oracle DaL has

been tested wh IDS versions 10 and 11.BostgreSQL versiorg2 and 8.3

and Oracle 11.2.

The IBM Informix and PostgreSQL versionséL have support for the data
types used ilBCS DBXtenand theBCS Grid Extensioifversion 5.2 or newer).
The Oracle version of DaL can be used with the GeoRaster datatype.

Unpacking and Installing DaL

Dal is packaged as a zip file. On a \Wnvs machine (XP or Vista), you can

extract the contents of the zip file by righicking the zip file, selecting the

AOpen witho/ACompressed (zipped) fold
folder that appears in DaL.zip window to your desktop. If yeel another

application to extract the contents of the zip file, you must select options that
preserve the internal directory structure.

Testing the Installation

This section will lead you through starting DalL, establishing a database
connection, readingfdle, building a very simple mapping, and using the
mapping to save part of the file to a database.
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The purpose of these instructions is simply to allow you to test the installation
of DaL and get a general idea of the steps involved in using DaL. The nex
chapter provides a more detailed tutorial on using DaL.

Running DaL

Inside the DaL folder, there is a file ke Dal.jar. Execute it by double

clicking on the file (on a Windows operating system) or typing

flava -jar DalL.jar 6 (fr om a cYoushoalshsgethei ne) .
window shown below appear. This is nearly instantaneous on fast machines,
but can take longer on smaller or slower machines.

r =

| %] Draw and Load (Dal): File to DataBase Mapper/Loader NG X |
Data file(s): | m Examine W
Database connection: - | Edit connections. .. |
Mapping: Load... Edit... Mew ... Verify Update

Mapping file: (none

Data Load

e

Figure3: Initial DaL Window

Selecting an Input File

Press the ABr owecsaninputfile.cCurtently, only a singlefiles e |
can be loaded per session. To follow the examples in this manual, you should
select theexample.nc file that can be found in the DaL folder.

Defining a Database Connection

Press the niEdi tton. Chaswill briogup thendglog box.sldowrb u
below for you to enter the specifications of your desired database connection.
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r -

| £ Dal: Database Connection Editor [ﬁ,l

Mame: || P Delete

Database type: Informix (@) PostgreSOL Oracle

Host:

Server Mame:

Port:

Database:
Lser: Password:

Preserve case of table and sequence names

Test Save As

L

Figured: Database Connection Editor

I f 1t 0s n ovitch thel Database type BestgreSQMY pressing the
PostgreSQlradio button. Fill in the Host, Server name, Port, Database name,
User and Password.

By default, the names of any tables, table columns, and sequences created by
DaL wil be i n 1t hethigwdlthalbversasédrs def aul t
PostgreSQL The check box | abeled fAPreser v
cause®Pal to create mixed case database objects.

Once the parameters have been entered
can actually be used to connect to a databdsen Supply a descriptive name

for the connection (in the field betw
button), and finally close the dialog window.

The connection parameters are stored on your computer's file system so that
you'll be able to conneat ithe future without rentering them. If you supply a
password in the connection parameter, it is stored with very weak encryption.

The following image shows the dialog box wiRbstgreSQtspecific values
filled in and a connection name specified
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|£:| Dal: Database Connection Editor @

Mame: - Delete

Database type: Informix (@) PostgreSOL Oracle
Host: |192.168.1.121
Server Mame:
Port: |5432
Database: dal_demodb
User: |mdwilkie Password:
Preserve case of table and sequence names

Test postgres_demodb_carbaon | Save As

| Done |

L

Figue5: Database Connection EdiétostgreSQMlalues filled in

You will also need to make sure that thge hba.conf and

postgresgl.conf files stored INPOSTGRESQLDIR/data permitaccess
to the database from your client chane. The following is a possible suitable
entry for thepg_hba.conf file. For more information on defining the
pg_hba.conf file, seehttp://www.postgresgl.org/docs/8.4/statidlapg-
hbaconf.html

# TYPE DATABASE USER CIDR - ADDRESS METHOD
host dal_demodb mdwilkie 192.1 68. 1. 12/32 trust

For DaL (and other client applications) to be able to communicate with the
database server tipestgresql.conf file requires suitable entries for the
listen_addresses andport entries. For more information, see
http://www.postgresql.org/docs/8.4/static/runtisenfig-connection.html

Note that changes todke twdileswill not be recognized until the
PostgreSQL servep¢stmaster ) has been restarted.

Press théiTesb button to check the connection, then, in the box next to the
fiTeso button, type in a connection name to which you wiskave this
information and press thi&ave As button.
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Defining  Your First Mapping

The following figure shows the DalL main window with a netCDF file tined
database connectianeated in the previous section specified

K b

| £ Draw and Load (Dal): File to DataBase Mapper/Loader o | E [
Data file(s): anuals\Dal\Common'example.nc [ Browse ... ] [ Examine ]
Database connection; :'i;'ostgres demodb carbon v: [ Edit connections. .. ]
Mapping: Edit... Mew ... Verify Update

Mapping file: |none

Data Load

%

Figure6: Preparing to Define a Mapping

Press the AAtNeavt .appe érug ttom .fTHisewillr i gh't
define a new mapping that initially contains just the items from the data file and
open a window in which to edit the mapping, as shown belove thet you

must have both a data file and a database connection selected before you can
create, load, or edit a mapping.
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| £:| Dal: Mapping Editor - no mapping file yet [é]
Blocks Tables

» _File_metadata [ "
globals [+
charvar |-
strvar [
vall
val? -
[0
¥y A

F
File Components -

Figure7: Empty Mappinglialog window

ltems with a right facing triangle have subtrees; click with theeiise button
to display the subtrees. The following figure illustrates the appearance with the
first two subtrees expanded:

.
| £| DalL: Mapping Editor - no mapping file yet Lé]

Functions Blocks Tables

» _File_metadata v -
Full_path
base_name
directary
modification_date @

File Components

globals
ryWector Bl

charvar |-

strvar [

vall

valz |

[0

¥y &

b

Figure8: Mapping Dialog window with subtrees exposed
Somemorenotes about the Mapping Dialog:

I netCDFvariables are labeled with a bold font, wmktCDF attributes
and dimensions are labeled with a normal font.
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1 A datatype glyph, the colored rounded box to the right of each variable
and each attribute label, denotes datatype (color) and data element size
(width). The Aglobal so and the fi_F
datatype glyphsdxrause they are actually psewdwoiables used to
group attributes.
T The stacked datatype glyph of the
AmyVectoro is a vector attribute.
1 Movethe mouse pointer on top of an item and leave it there (with no
mouse button pressed) for a few seconds to see a textual description of
the item. Note that the Mapping Dialog must be the active window for
this to happen.
1 The top column of the body of tlikalog window delimits four different
columns:
o Net CDF : The data filebds conten
o Functions : User defined functions that can be used to transform
data before storing it in the database.
o Blocks: A special case of functions that collect data into
DBXtenDSChi p 6 s o rExtdsio8GRBaluad s .
o0 Tables: Database tables where data can be stored.

Pres<Lreatdnebtt t on in the Tables col umn.
should appear:
[ £ Dal: Create new table I,ﬁ,l

Enter name of new table: ||

| Cancel | | Accept |

Figure9: Table CreatBialog window
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el se i

ng

f t her

in your databasegnd press thEnter key. The Mapping Dialogindow should

now have an entry i the fiTabl eso
| £/ Dal: Mapping Editor - no mapping file yet
e Functions Blocks
i Components ‘Creats DSChip || GRDValue || GeoRaster
» _File_metadata -
full_path
base_name
directory
modification_date
globals +

myWector Wl

charvar |-
strvar [
vall |
val2 |-
-0

¥y 0

Save Save As...

Close

FigurelQ After creatingn 0 e mpt y o

DalL has created a new table callest_table

every table must have at least one column, DalL crediesn
use

called row.You can make

tabl e

in your database. Since
column

of t his

or you can just ignarit, as we will do in this example.

col
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Drag a Ivallne tfest talde A O . By Adragging a |
the following: Move your mouse button on top of th&tatypeglyph to the

right of thefivall oitem, hold the mouse button down, and drag the mouse

until its pointer ison top of thegrey glyph to the left of thitest table 0

item. At this pointthere should be a red line stretched betweeall 0and

ftest _table 0, as shown in the following figure

Figurell After drag, bubefore mouse button release

When you release the mouse buttgmy will be asked to confirm the name of
the column to be added to test_table, as shown in the following figure:

Figurel2 Specifying a column name
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