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X Definitions




Distributed Oceanographic Data System
(DODS)

U Conceived in 1993 at a workshop held at URI.
U Objectives were:

I to facilitate access to Pl held data as well as data held in
national archives and

i to allow the data user to analyze data using the
application package with which he or she is the most




Some Definitions

DAP = Data Access Protocol
U Model used to describe the data;
U Request syntax and semantics; and
U Response syntax and semantics.
OPeNDAP
U The software;
U Numerous reference implementations;
u Corellibraries and services.




Some Definitions

Syntax
U The computer representation of a data object - the
data types and structures at the computer level,; e.g.,
U Tis afloating point array of 20 by 40 elements.

Semantics




Considerations with regard to the
development of OPeNDAP

U Many data providers
U Many data formats
y Many dn‘ferent cllent




OPeNDAP
Fundamental Concept
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dataset descriptions (metadata)
dataset content (typed/structured)

X Retrieve =&




OPeNDAP
Datatype Philosophy

X Every dataset is a collection of variables
x Variable: name, type, value(s) and attributes
x Attribute: name, type and value(s)

% Internal data model has few data types
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URL E Subset

& (future) results from other server functions
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DAP-based
Subset Selection (from arrays | tables)

X Select variables by name
x For tabular data, this means selecting columns

% Select rows of atable via column-specific




(array-style)
IndexConstrained Subsetting
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caveat 0
Index-Based Subsetting

X Excellent if desired subset is a bounding
box parallel to source array (indices
coordinates)

%X Less useful when




There are several different DAP servers

I+

Hyrax, developed byOPeNDAP, inc.

I+

TDS, developed byUnidata




Architectural Overview of Hyrax

a widely-used DAP server

Data-User App
java/ c++)

Native-DAP
Libraries

DAP(2]4), netCDF,
.a[ = DS2¢LCCS

Core DAP DAR Other
Web Services Extending Web
Services (Hyrax FrontEnd) Services Services

Apache Server Framework

Hyrax BackEnd Server with
EncodingSpecific Handlers

netCDF files SQL database




OPeNDAP services
Can Function as Middleware

X Plugin-like handlers q multiple ingest
encodings

x Hence agrowing set of source-data types
% Data output @ multiple response encodings




New(er) features in Hyrax

X Authentication (NASA Earthdata login)




For more information




Australian Government
Bureau of Meteorology

OpenDAP and THREDDS
A web developers perspective
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Background

A The Bureau maintains several THREDDS servers

A | develop web application on top of THREDDS i OpenDAP
and NcWMS

A Would like to share some views from this experience
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Australian Government
Bureau of Meteorology

11,173,664 HTTP Requests
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u

Stats for September 2018

= O penDAP
mCatalog access
=File download
mOther



Stats for September 2018

16.7TB Bytes transferred (TB)
1%

w“ OpenDAP
uNetCDFSubset
= File download
wOther




a5 Stats

Bureau of Meteorology

Monthly requests from 2012 to present:
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Australian Government
Bureau of Meteorology

Monthly TB transferred from 2012 to present



Web development

Australian Government
Bureau of Meteorology

A Two very beneficial features of THREDDS for web development are:

A Ease of deployment
A Ability to create aggregated datasets

A What is a THREDDS aggregation?

A A virtual representation of a collection of files as a single file
A Creates a single entry point to data



Web development

W
Australian Government
Bureau of Meteorology

ocean_fc 2018101512 000 temp.nc

ocean_fc 2018101512 024 temp.nc

ocean_fc_ag

ocean_fc 2018101512 048 temp.nc

ocean_fc 2018101512 072 temp.nc

ocean_fc_ 2018101512 096 temp.nc

Request for i.e. time dimension, can now be simplified to a single request:

http://thredds_url/dodsC/ocean_fc_agg.ascii?time



Web development

Services leveraging THREDDS:

A Operational ocean forecasting
A Bluelink verification site

A Atmospheric transport modeling
A TAPPAS/Spread

A Data compression application



Bluelink verification site part 1

Australian Government
Bureau of Meteorology

A Displays multiple ocean
datasets in map viewer (WMS)

A A growing number of server
side processes

A Benefitted from using
aggregated datasets in
development




et X
Australian Government
Bureau of Meteorology

Bluelink verification site part 2

A Monitoring of Argo floats in the
oceans

A A large number of server side
statistical features

A Data not aggregated

A Aggregation was simulated via
regular scans and database

A Increased development time




TAPAS/Spread site

Australian Government
Bureau of Meteorology

A Models wind dispersal of
pathogens using atmospheric
model data for a run

A Pointing to several different
datasets via OpenDAP

A Benefitted from accessing
remote datasets




Data compression site

Bureau of Meteorology

A Ocean forecast compression
application

A Uses instance of THREDDS
for visualization (WMS) and
interrogation of data
(OpenDAP)

A Benefitted from ease of
deployment as deployed as a
Docker image



