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Managing Scientific Data
Efficiently in a DBMS 

In this web conference, you'll learn about: 

1. Housing scientific data in a DBMS vs. flat files

2. A new tool for putting scientific data into a DBMS

3. DataBlades – DBMS extensions to enhance 
performance

4. Grid DataBlade – flexible & efficient DBMS 
management of multi-dimensional gridded datasets

5. DBXten DataBlade – faster DBMS reads & indexing 
using less disk space

Presenter
Presentation Notes
Hello - my name is Ian Barrodale, and today we’re going to cover all five topics shown on this initial slide.
I’ve encountered several scientists and other technical computer users who, for a variety of reasons, are not inclined to use a database management system (DBMS) for handling their data, preferring instead to keep large volumes of complex data in flat files.
So, in this presentation we’ll first provide some performance results that show that flat files aren’t always faster to use than a DBMS.
And then we’ll introduce a powerful, yet easy-to-use, new tool for putting scientific files into a database.
Next, Robert Uleman of IBM will introduce extensibility – in particular, he’ll discuss DataBlades for the Informix DBMS. 
DataBlades not only enhance performance, they also increase what you can do with simple SQL as opposed to having to write complex, application-specific, external code.
Following Robert’s segment, I’ll discuss two DataBlades that BCS has developed for specific tasks – handling 4D gridded data, and handling data sequences – which are generalizations of time series.



Barrodale Computing Services Ltd. (BCS)

“At BCS we let the actual tasks 
that our customers are trying to 
accomplish guide our solutions, 
rather than producing software 
that dictates how customers can 
perform their work.”

BCS develops software 
and provides R&D 
services to scientists and 
other technical customers

BCS has completed 450+ 
software development jobs 
over the past 31 years

BCS is an IBM Advanced 
Business Partner and has 
a long-term professional 
staff with wide experience

Presenter
Presentation Notes
Who are we?  BCS is a 31-year old software development company with considerable experience in providing solutions to diverse computer users – mainly to scientists and other technical users in defense sciences, meteorology, oceanography, environmental sciences, forestry, electoral geography, etc. 

In short, our typical customers need to solve technical problems involving complex data. 



Flat Files or a DBMS?

Some scientists and technologists prefer to keep 
their data in flat files and avoid using a database 
management system (DBMS). Our purpose in this 
webinar is to show such users how a DBMS can 
provide productivity benefits.

Presenter
Presentation Notes
We are well aware that databases have both supporters and detractors. 
The following slide (which is taken from a white paper that is downloadable from www.barrodale.com) is pertinent to this debate; it compares the direct use of flat files (in NetCDF format) with extractions from a database containing the same information, 




Fastest time is green, next fastest is blue, and 
the slowest time is red

Nature of Extraction Extraction Size
DBXten 
DataBlade

Grid 
DataBlade

NetCDF flat 
files

Time profile 81x1x1x1 1.03 sec 2.24 sec 1.30 sec
Depth profile 1x66x1x1 0.07 sec 0.17 sec 0.72 sec
Planar slices 1x1x50x50 0.06 sec 0.09 sec 0.03 sec

1x1x100x100 0.09 sec 0.13 sec 0.03 sec 
1x1x200x200 0.17 sec 0.23 sec 0.04 sec

Depth-Latitude slices 1x33x25x1 0.07 sec 0.16 sec 0.37 sec
1x33x50x1 0.09 sec 0.20 sec 0.38 sec
1x66x100x1 0.14 sec 0.38 sec 0.80 sec
1x66x200x1 0.20 sec 0.59 sec 0.68 sec

4D Volumes 10x5x20x40 0.19 sec 0.46 sec 0.69 sec
10x10x40x80 0.34 sec 0.99 sec 1.24 sec
10x20x80x160 1.12 sec 3.75 sec 2.49 sec

Average time 0.30 sec 0.78 sec 0.73 sec

Presenter
Presentation Notes
This table shows that, after arranging a 4D dataset in tiles and storing them in a free and open source DBMS, PostgreSQL, this database  enhanced with either our DBXten or the Grid DataBlades  offers performance that is comparable to that obtained from a C program reading directly from the flat files.
  
The details of this computational experiment are provided in our white paper; note that in the second column “MxNxPxQ” means M different times, N different depths, P different latitudes, and Q different longitudes, so for example 81x1x1x1 is a “time profile” since we have a sequence of values for time but just one value for each of the other three variables.  




The main DBMS criticisms from a customer survey 
that BCS conducted in 2008 were:

1. “It’s not easy to get my data into a database.”

2. “Databases don’t have all the features that I 
need.”

3. “Databases are too slow and too big.”

Let’s address these issues in order.

Why Some Scientists Don’t Use Databases

Presenter
Presentation Notes
This slide lists three complaints that we’ve frequently heard about databases.  In this webinar, we’ll deal with each issue in turn. 



BCS has now produced DaL, a free Java database  
client for loading the contents of scientific data 
files into standard relational databases.

Loading Data into Databases

Presenter
Presentation Notes
Here’s something for nothing!  Whereas IBM might prefer the phrase “Available at no charge”, at BCS we prefer to say “DaL is free” – eventually we might also make it “open source”, if it generates sufficient interest in the scientific community after its release. 



 By drawing lines between graphic nodes 
representing file contents and database tables, a 
user controls how data is stored

 The current version (Feb2009) of DaL works with 
Informix and PostgreSQL 

 DaL has support for both BCS database 
extensions (DBXten and Grid DataBlades), but it 
can also be used without them

 DaL uses Unidata’s NetCDF Java library and so it 
can read from any Common Data Model file

Draw and Load (DaL)

Presenter
Presentation Notes
DaL is a free Java-based database client that provides the ability to load scientific data files (in a variety of formats) into a database. It will be released by BCS to beta testers on March 2, and for general use on March 16, 2009. 
The current version of DaL works with Informix and PostgreSQL. 
DaL can also be used independently of other BCS products, and it can read from any Unidata Common Data Model file or protocol. 





 CDM supported file formats:

 NetCDF-3, NetCDF-4, NetCDF-5 
 GINI (GOES Ingest and NOAAPORT Interface) image format 
 GEMPAK gridded data (as of version 2.23) 
 DMSP (Defense Meteorological Satellite Program) 
 NEXRAD Radar level 2 and level 3
 ATD's DORADE radar file format 
 HDF4, HDF5 
 GTOPO 30-sec elevation dataset (USGS) 
 CINRAD level II (Chinese Radar format) 
 McIDAS AREA 
 Universal Radar Format
 USPLN and NLDN lightning data
 *GRIB version 1 and version 2
 *HDF-EOS and HDF5-EOS
 *BUFR

(* ongoing work)

Common Data Model

Presenter
Presentation Notes
The CDM supported file formats are shown here. 
Note that the * denotes ongoing work by Unidata.



 CDM supported client/server protocols:

 OPeNDAP client/server protocol 
 *ADDE client/server protocol

(* limited support)

Common Data Model

Presenter
Presentation Notes
And, the CDM supported client/server protocols are shown here. 




Using a simple example, the next five slides 
demonstrate how DaL can be used to load 
scientific data into a database by just drawing 
lines between graphic nodes that  represent file 
contents and database tables.

Draw and Load (DaL) Demo

Presenter
Presentation Notes
For this Draw and Load demo, we use a simple example for illustrative purposes. 
A more realistic application of Dal is provided later in this presentation.



DaL - before any connections are drawn

Presenter
Presentation Notes
This is how DaL appears before any connections have been drawn between an input file and the database.�The components of the input file are listed on the left, while tables from the database are listed on the right.�At this moment, DaL is only aware of a single table called “smith” that DaL was used to create.��The colored boxes next to each item provide a quick way to recognize the data types of that item.�Gold is for strings, light blue for floats, dark blue for integers, and cyan for timestamps. The width of an icon is related to the size of the corresponding data type 




DaL - connecting a variable to a table

Presenter
Presentation Notes
In this slide, we’re connecting a global attribute called myVector to the table. The colored box next to myVector is "stacked" to indicate that it is a vector attribute rather than a scalar value. The gray box next to smith is DaL's way of indicating that you can connect any data type to the table. The red line was created by dragging from myVector to smith. At the time this snapshot was taken, the mouse button hadn't yet been released. 



DaL - after first connection is accepted

Presenter
Presentation Notes
In this slide, the mouse button has been released causing the following actions:�   An extra column of the appropriate data type has been added to the smith table.�   A connection has been established between the myVector attribute and the new myVector column in the table.�
Note that the data flow is always from left to right.�



DaL - after remaining variables are  accepted

Presenter
Presentation Notes
In this slide, four more connections and columns have been established. At this point, DaL can be instructed to load data from the input file into the database. DaL can store input file items of different dimensionality in the same table. For example, x and y are one-dimensional whereas val1 is two-dimensional.�  ��.



DaL – transforming data on the fly

Presenter
Presentation Notes
This slide demonstrates how a function node can be inserted in the data stream. Currently, DaL has four types of functions: Id Generators, Table lookup functions, general SQL expressions, and built-in functions. 



The main DBMS criticisms from a customer survey 
that BCS conducted in 2008 were:

1. “It’s not easy to get my data into a database.”

2. “Databases don’t have all the features that I 
need.”

3. “Databases are too slow and too big.”

Why Some Scientists Don’t Use Databases

Presenter
Presentation Notes
Now that we’ve addressed the first issue by creating a free tool to assist users in putting scientific files into a DBMS, let’s turn to Issue #2.  



Modern databases are extensible, and so  features 
can be added by developing database 
extensions.  Robert Uleman of IBM will now 
provide background for this concept……

Adding Features to a DBMS

Presenter
Presentation Notes
Modern DBMSs are extensible.



Informix extensibility:
DataBlade = component (plug-in, …) 

Replication Backup Security
Server Subsystems

IDSSpatial
Text Search

Grid
DBXten

Presenter
Presentation Notes
A DataBlade (plug-in, add-on, extension) extends the server to handle a new data domain and to operate on the new data in powerful new ways. There are many ways to extend the server:
New data types
New methods (routines, functions)
New access methods (for indexing)
Once added, the new data types, methods, and access methods are treated just like those that are built into the base server.




DataBlade Elements

Types

Functions

Casts

Aggregates

Indexes

Tables

Client Code

New 
DataBlade

Presenter
Presentation Notes
Besides types and functions, many other pieces can be added to an Extender or DataBlade to complete the package.



User-Defined Data Types (UDTs)

CREATE TABLE employee (
name VARCHAR(30),
compensation salary_t,
location point,
picture image

);
CREATE TABLE jobs_held (

name VARCHAR(30),
job VARCHAR(30)

);

Normalized relational structure

compensation locationname

John T. Smith (123 256)

image

349,876 yen

employee:
name
John T. Smith ClerkJohn T. Smith

AdministratorJohn T. Smith
John T. Smith Manager

job
jobs_held:



User-Defined Data Types (UDTs)

CREATE TABLE employee (
name VARCHAR(30),
compensation salary_t,
location point,
picture image,
jobs_held SET(VARCHAR(30))

);

Denormalized relational structure using collection type

compensation locationname jobs_held

John T. Smith (123 256) {Clerk, Administrator, Manager}349,876 yen

image
employee:



Time series: relational representation

• 3,000 sensors, updated hourly, one year’s data
 25 variables per sensor

• 3,000 G 24 G 365 = 26,280,000 rows
• Rows for different sensors interspersed on disk

3,000
Sensors

25 Variables

365 days
G 24 hours 

of data

One row

(id, 
timestamp,
variables…)

One hour’s
worth of data



Time series: UDT representation 

• 3,000 rows in one table
• Each TimeSeries value has all data for one sensor
• Special indexing mechanism for fast access
• Keep each sensor’s data together on disk
• Server-side functions: filtering, subsampling, …

3,000 
Sensors

25 variables
365 days G 24 hours
in one column value

TimeSeries(…)id



Now that Robert has introduced the concept of a 
DataBlade, we’ll present two specific examples of 
DataBlades that BCS has developed.

Adding Features to a DBMS

Presenter
Presentation Notes
The remainder of this presentation will be concerned with “BCS DataBlades”.



• Gridded data occurs in meteorology, life 
sciences, oceanography, non-destructive 
testing, exploration for oil, natural gas, coal 
& diamonds,…

• Datasets range from simple, uniformly 
spaced grid points along a single 
dimension (e.g., time series) to multi-
dimensional grids with many values (e.g., 
4D cubes of meteorological attributes) 

• Historically, grids were stored in flat files 
and then manipulated by programs that 
operated on these files  

Gridded Data in Databases

Presenter
Presentation Notes
Let’s first talk about gridded data.
By gridded data we mean data defined at points that are spaced in one or more dimensions.  Grid dimensions often represent spatial quantities or time, but this is not necessary. Some examples of gridded data are:
1D:  simple time series (e.g., stock market indexes)
2D:  raster images, or numerical solutions to partial differential equations of two variables
3D:  spatial volumes, or images at various time points
4D:  volumes at various time points (e.g., dimensions of latitude, longitude, depth, and time).  For instance, if ocean measurements (temperature, pressure, salinity, current direction, sound speed) are recorded every hour at spacings every one meter in depth and every ten meters in two planimetric dimensions, this would result in a 4D gridded dataset having three spatial dimensions and one temporal dimension, with five values at each grid point.

There is currently a trend towards storing and manipulating gridded data in DBMSs. However, implementing an efficient gridded DBMS can be challenging, particularly when it involves SmartBLOBs, user-defined data types (UDTs) that encapsulate grid data structures and attributes, and user-defined routines (UDRs) with which applications can create, manipulate and access the gridded data stored in these data types.

BCS has developed a technology that supports database storage, update, and fast retrieval of gridded data; it uses SmartBLOBs, UDTs & UDRs.  Our first implementation of this technology was a Grid DataBlade for IBM Informix, and then a Grid Extension for PostgreSQL; we’ve also developed an analogous Grid Cartridge for use with Oracle.





• Handles 1D-4D grids 
• Supports tiling 
• Up to 50-fold increases in speed 
• Reprojects data on the fly
• Can load and extract raw binary data files
• Provides C, Java, and SQL APIs 
• Full user/programmer documentation freely 

downloadable

The BCS Grid DataBlade

Presenter
Presentation Notes
The Grid DataBlade 
is designed to handle 1D, 2D, 3D, and 4D grids 
it stores grids using SmartBLOBS and a (user-controlled) tiling scheme that together permit efficient generation of products (e.g., oblique slices or 1D sticks from 4D grids)
it sometimes provides more than 50-fold increases in speed of data product generation compared to the conventional approach that does not involve tiling or SmartBLOBs
it can store and convert data in many mapping projections
it can handle irregularly spaced grids in all grid dimensions
It can handle multiple vector and/or scalar values
it provides several interpolation options
it provides for database loading and extraction of gridded files via one form of the commonly used NetCDF format
it provides C, Java, and SQL application programming interfaces 
it is supplied with full user/programmer documentation
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• Grids can have 1, 2, 3, or 4 dimensions

• Each grid point can store several variables

• Some grid point values can be NULL

• Grid spacing along axes can be non-uniform

BCS Grid DataBlade: Grids of Data

Presenter
Presentation Notes
The Grid Datablade actually implements grids in 4D; lower dimensional grids can be modeled by setting the width of some of the grid dimensions to 1.
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BCS Grid DataBlade: Grids of Data

Presenter
Presentation Notes
Here is a close-up of the previous slide.
The grid in this slide has 3 dimensions: easting (horizontal), northing (into the image), and depth (vertical).  Here, the grid points have three values: temperature, salinity, and pressure.  The easting and depth dimensions have non-uniform spacing. For example, the easting grid points are 10, 20, and 5 meters apart.�





• Orthogonal ….

• Oblique………………………...

• Radial ….
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BCS Grid DataBlade: Types of  Extraction

Presenter
Presentation Notes
The three types of extraction illustrated here are, in the order shown: 
extraction of an M-dimensional slice out of an N-dimensional grid, where M is less than or equal to N and the axes in the extracted grid are “parallel” with M of the N axes in the original grid.
extraction of an M-dimensional slice out of an N-dimensional grid, where M is less than or equal to N and “some of” the axes in the extracted grid are “not” parallel with axes in the original grid.
extraction of a set of (N-1)-dimensional slices out of an N-dimensional grid, where N-2 of the axes in the extracted grid are parallel with axes in the original grid.

As an example of a Radial Extraction, suppose we were on a ship or submarine heading on a course of 315 degrees, then we might be interested in taking a vertical slice of data at that angle.
 



U.S. Navy Solution

Worldwide 
weather grid

Used API to develop
grid types, functions

& indexes
Grid types

Grid functions
BCS Grid DataBlade

DBMS

SQL

User query
Get grid 
sample
of interest

Sample of 
interest

Presenter
Presentation Notes
The U.S. Navy generates weather and ocean forecasts on a global basis, leading to very large gridded databases of environmental attributes that are updated every few hours throughout each day.  It is far too cumbersome to first download all the weather data from, say, a Northern Pacific Ocean database grid, when all that a particular user requires is a “slice” or perhaps a “stick” of information.  The Grid DataBlade processes queries on the database server, thereby minimizing the amount of network input/output and client-side CPU time required. 



Medical Application Demo
http://www.barrodale.com/grid_Demo/GridBladeApplet.html

Presenter
Presentation Notes
This slide, which is a snapshot from a popular interactive demo on our BCS website, demonstrates extraction of an oblique slice from a well-known 3D gridded dataset (the Visible Human Male).  The ability to extract oblique slices efficiently is an important feature of the BCS Grid DataBlade; it has application not only in medical imaging, but also in non-destructive testing, exploration for diamonds, meteorology, hydrology, and oceanography. 



Grid Fusing: Visualized through IDV

Presenter
Presentation Notes
The Grid DataBlade package includes a plug-in for Unidata’s Integrated Data Viewer (IDV), which is a free Java-based framework for analyzing and visualizing a variety of scientific data sets.  IDV is used in the following sequence of slides to illustrate fusing of gridded data sets.  This first slide shows a 2D gridded data set (aerial imagery) of New Orleans depicting Hurricane Katrina flooding. The Agricultural Research Service's Southern Regional Research Center is partially shown at 7 o’clock.



Grid Fusing: Visualized through IDV

Presenter
Presentation Notes
These are adjacent 2D gridded data sets (aerial imagery) of Hurricane Katrina flooding in New Orleans. 



Grid Fusing: Visualized through IDV

Presenter
Presentation Notes
These are overlapping 2D gridded data sets (aerial imagery). 



Grid Fusing: Visualized through IDV

Presenter
Presentation Notes
This is a fused 2D gridded data set (aerial imagery). The Research Center is shown at 9 o’clock.




… is best suited for applications where some of the 
following considerations apply:

1. The gridded data volumes are such that they can’t be 
kept in memory

2. The amount of gridded data extracted, in a particular 
query, is small relative to the amount stored

3. The gridded data needs some form of re-sampling

SUMMARY

The BCS Grid DataBlade

Presenter
Presentation Notes
“This slide should be read aloud.”
If your application can be fitted entirely in memory then you probably don’t need the Grid DataBlade!



Data Sequences

Much scientific data, including Met/Ocean and 
geophysical data, consist of data sequences.  Some 
examples are:

• Meteorological/oceanographic gridded data
• Hydrophone/geophone array data
• Sea-surface temperature data from buoys
• Seafloor ocean observatory data
• GIS data – points, lines, polygons

Presenter
Presentation Notes
“This slide should be read aloud.” 
In short, a data sequences is a generalization of a time series. 



U.S. Navy: Environmental Attributes

Humidity-
Refractive Effects

Air Temperature AerosolsDust

Trafficability

Fog

Soil Moisture
Beach Profile

Waves
Reefs, Bars, Channels

Sediment Transport

Shelf /
Internal
Waves

Swell / Wave
Refraction

Hydrography - Fine Scales

Ice

Biologics

Slope (Sea Floor)

Coastal Configuration

Tidal Pulse

Sensible and
Latent Heat

Wind Speed / Direction

Land Cover

Terrain

Surf

Turbidity

Rain Rate

Straits

Island Flow

Wind - Driven Circulation

Wrecks

Presenter
Presentation Notes
This slide illustrates some of the many & varied attributes that some U.S. Navy databases contain.  




Characteristics of Data Sequences

• The data naturally occur in the form of tuples: a typical 
example being (x, y, z, t, pressure)

• The data consist of temporal and/or spatial sequences 
(e.g., time series, polygons)

• There are often strong internal correlations between the 
data values: e.g., grid coordinates are perfectly 
correlated, polygon (x, y) values are highly correlated, 
and pressure values are significantly correlated

Presenter
Presentation Notes
In a data sequence:
the data naturally occur in the form of tuples.
the data consist of temporal and/or spatial sequences.
there are often strong internal correlations between the data values.

Again, think of a time series as one specific example of the far more general concept of a data sequence.




• Stores tuple data
• Uses content-based indexing
• Replaces more specialized types
• Handles any tuple width (dimensionality)
• Provides compression
• Equipped with C, Java, and SQL APIs 
• Full user/programmer documentation freely 

downloadable

The BCS DBXten DataBlade

Presenter
Presentation Notes
The DBXten DataBlade
is designed to store tuple data
it supports timestamps, floats, integers, and strings
it supports very efficient content-based indexing
it works particularly well when there is a correlation between tuple rows
it can be used as a general replacement for more specialized types – for example, it could be used in place of a time series data type or a GIS data type (point, polygon, etc.)
it can handle any tuple width (dimensionality)
it provides compression
it handles both gridded and non-gridded data
it provides fast database loading and extraction
it provides C, Java, and SQL application programming interfaces
it is supplied with full user/programmer documentation




How DBXten Works

Rather than store each data tuple in a separate row, or 
even in external files, we take advantage of the data 
characteristics to:

• Form consecutive tuples into a block
• Compress the separate columns of the block
• Store the compressed blocks in the database, along 

with keys for indexing

Presenter
Presentation Notes
DBXten works by:
forming consecutive tuples into a block
compressing the separate columns of the block
storing the compressed blocks in the database, along with keys for indexing



Features of DBXten

• Suite of a dozen data compression algorithms, applied 
transparently

• Block generation provides tiling capability
• Provides table-in-table storage mechanism of the data
• Fast and compact index generation on the stored data
• Fast search and retrieval capabilities using these 

indexes

Presenter
Presentation Notes
The net result of the features listed on this slide is impressive performance gains!



The main DBMS criticisms from a customer survey 
that BCS conducted in 2008 were:

1. “It’s not easy to get my data into a database.”

2. “Databases don’t have all the features that I 
need.”

3. “Databases are too slow and too big.”

Why Some Scientists Don’t Use Databases

Presenter
Presentation Notes
So we've now addressed the second concern, that databases don't have the necessary features.  Now let's address the third concern.  DBXten provides an answer to the criticism that databases are too slow and too big.



Example of DBXten Performance

The table in the next slide shows the performance 
improvements obtained when DBXten was used within an 
IBM Informix DBMS to store a large oceanographic dataset. 
This dataset consisted of approximately 50,000,000 rows 
with 26 columns, representing NOAA sea surface 
temperature readings and associated data. 

Presenter
Presentation Notes
The next slide shows the dramatic performance improvements obtained with a 50,000,000 row, 26 column NOAA data set when using IBM Informix after it’s been combined with DBXten . 



Example of DBXten Performance

Task Conventional 
Approach

BCS DBXten Improvement 
Ratio

Size of table 15.6 GB 1.4 GB x 11

Size of index 6,605 MB 6.8 MB x 971

Index creation time 5 hours, 15 
minutes

5 seconds x 3,780

Insertion time 1 minute, 39 
seconds

1.2 seconds x 83

Retrieval time 14.7 seconds 3.8 seconds x 4

The results show the dramatic improvements in speed 
and size afforded by DBXten.

Presenter
Presentation Notes
“This slide is self explanatory.”
Note in particular the speed-up in insertion time.  This feature will remove the database bottleneck encountered in many fast data stream applications  say, in capturing seafloor ocean observatory data.



DBXten Product Development

• DBXten is already available for IBM Informix, 
PostgreSQL, and Oracle 

• We are marketing DBXten for use in meteorology, 
oceanography, geophysical prospecting, financial 
analysis, GIS, and resource management

• DBXten is a patent pending technology

Presenter
Presentation Notes
BCS initiated patent applications in 2006 for DBXten.   



… is best suited for applications where some of the 
following considerations apply:

1. The data consists of high-volume tuple sequences

2. There is a correlation between tuple rows

3. Efficient content-based indexing is required

4. Multiple dimensions are involved

5. Compression may be required

SUMMARY

The BCS DBXten DataBlade

Presenter
Presentation Notes
“This slide should be read aloud.”
If none of these considerations apply to your application then you probably don’t need the DBXten DataBlade!



DaL - in use with DBXten and Grid DataBlades

Presenter
Presentation Notes
Returning now to DaL.
DaL supports both the  DBXten and Grid DataBlades by providing special aggregating functions that ingest data from an input file (or from another function) and package that data as DBXten DataBlade objects or Grid DataBlade objects. �



DaL - defining spatial coordinate systems

Presenter
Presentation Notes
This final DaL slide illustrates a more realistic application of this free tool.

 NetCDF, for all its strengths, lacks some very useful data types. For example, there is no standard data type for representing a coordinate system. Instead, NetCDF leaves it to different NetCDF conventions to define different ways of representing coordinate systems. The NetCDF java library can recognize some of these conventions, and in those cases, DaL automatically provides the well-known-text form of a spatial reference system. To handle the other cases, DaL provides a built-in function that can synthesize the coordinate system from attributes that you identify from the input file. This function is template-based, and if it doesn't have a template for the coordinate system you want, you can provide one yourself.�




1. “It’s not easy to get my data into a database.”
2. “Databases don’t have all the features that I 

need.”
3. “Databases are too slow and too big.”

So, in summary………….

We’ve addressed all three criticisms

Presenter
Presentation Notes
We've now addressed all three criticisms, so in summary… 



SUMMARY
Managing Scientific Data Efficiently in a DBMS

In this web conference we’ve shown that housing scientific 
data in a DBMS – enhanced with appropriate database 
extensions – can have productivity advantages (without 
performance losses) over managing data in flat files

We’ve also demonstrated the use of a free tool for putting 
scientific data into a DBMS – it’s called DaL, and it’s 
available from BCS (to beta testers on March 2, and for 
general use on March 16, 2009). 

Presenter
Presentation Notes
“This slide should be read aloud.”




CONTACT INFORMATION:
Dr. Ian Barrodale, President

Barrodale Computing Services Ltd. (BCS)
625 Alpha Street, Suite 8

Victoria  BC  V8Z 1B5   Canada

(250) 412 7428
e-mail:  ian@barrodale.com

For more information about BCS projects, experience, and 
capabilities, please visit:

http://www.barrodale.com

Presenter
Presentation Notes
If you would like more information about BCS products then please send me an email.  You can also request a free copy of DaL by sending email to ian@barrodale.com.  Thank you for attending this webinar.  
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