The Unified Access Framework (UAF)

(a pretentious title for some simple ideas)

Kenneth.Casey@noaa.gov

Julie.Bosch@noaa.gov

Tina.Chang@noaa.gov

Scott.Cross@noaa.gov

Roy.Mendelssohn@noaa.gov . i
i Presenter: Steve Hankin (PMEL),
Jordan.Alpert@noaa.gov

Jeff.deLaBeaujardiere@noaa.gov fO I th e U A F team
Ted.Habermann@noaa.gov

John.Relph@noaa.gov

Bob.Simons@noaa.gov

David.Neufeld@noaa.gov

Upendra.Dadi@noaa.gov

rsignell@usgs.gov

Phil.Cogbill@noaa.gov

Glenn.Rutledge@noaa.gov

Mike.Grogan@noaa.gov

Jeff.Budai@noaa.gov

Lewis McCulloch

Lewis.Mcculloch@noaa.gov

Matthew.Austin@noaa.gov




Enterprise-wide integration of data
IS a very hard problem!

(l.e. adopting shared IT strategies
to achieve data interoperability)
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Why?

Within each field folks have
developed IT solutions that make
sense to them.

=>» Getting people (and organizations)
to change habits is difficult!
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The NOAA ‘enterprise’

1 weather forecast (time critical)

1 fisheries Management (regulatory concerns)
1 nautical charting

1 climate, ocean, atmosphere research

... the list goes on ...
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The accepted approach:
build a “system of systems”

“Wrap” existing systems with loosely
coupled, standardized services

=» a Service Oriented Architecture
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Global Earth Observation
Integrated Data Environment

£ NOAA_GEO-IDE_CONDPS 3.3, plf la Firefox EER
Bl Bt wew Moy pookmaks

1 NOAA's GEO-IDE
COn-OpS |S SUCh a plan . Global Ea:?::sewation

Integrated Data Environment
(GEO-IDE)

Concept of Operations

1 2005-06, 66 pages
(by “DMIT™)

Not the first nor the last such plan ...
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~ finally
Seed funding available last year

Question:
How do you approach a very big
problem with a very small amount of

money?
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Tried and true approach ...

(@)
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Assemble a writing team
Cenerate use cases
Define reauirements

. Write a Conceptef Operations

~dnd an Implementaiien Plan

. Assemble volunteer implementation

teams
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An alternative (‘agile’) approach

Don't Solve Problems
-- Copy Success

"Switch: How to Change Things When Change Is Hard",
| Chip and Dan Heath (psychologists), 2010
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Projects: (too many to name)

bt e I I

Service
stack: l

Applications:

(to many to nhame)




Rough spots in the real world

1 a lot of “imperfect” (to be diplomatic) CF datasets

1 too often unaggregated files rather than logical
datasets

1 metadata are often weak

1 non-CF files (“trash”) mixed into the tree
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UAF’s foundation: the ‘clean cataloqg’
(an XML tree of distributed, well-formed CF datasets)

GEO-IDE/UAF
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Make clean virtual files using NcML tools

e.g. adding “standard_name” attribute to GRIB data

<variable name="vorticity'>
<attribute
name=""'standard name"
value=""atmosphere_absolute vorticity“/>

</variable>

e.g. aggregation

<aggregation type=' JOInEXIStIng
dimName="TimeAx1s"">
<netcdf location=*“yearl.nc" ncoords=“365""/>
<netcdf location=*“year2.nc" ncoords=“365""/>
<netcdf location=*“year3.nc" ncoords=“365""/>

</aggregation>
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The UAF Team

| ) Catalog http:lifer i anCat tml - Mozi inefox E]‘

Elle Edit Wiew Histe
B-c
Catalog http:/ /ferret.pmel.noaa.gov/geoide/geoIDECleanCatalog.html

Dataset Size Last Modified

. — 8-10 active “volunteers”
— team members as coaches to

data providers

PFEG/

>>|asting solutions must be
Implemented by providers<<

a
rver [Version 4.1.0 - 20091229,2055
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How to reach users?

Through their preferred tools

(without downloading files)
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s Figure 1
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Fie £l e Enviranmental Data Connector e Environmental Data Connector
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Creatars:

o= 55 Temperalure, All Surface

status toxt

e = —
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Desktop access in GrADS
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£ LAS OUTPUT - Mozilla Firefox
Eile Edit Wew History Bookmarks Tools Help

c Bl J http: ffFerret. prel.noaa, govigenidel AS/ProductServer, do?xml= <% 3Fxml+version¥30"1 0" 3F = <lasRequest

| '] UAF/GEOIDE LAS || LaS ouTPUT ]|

Ferret:

zet data "http://ferret.pmel.noaa.gov/geoide/dodsC/ las/ id-adied0aasl
! data ferret.pmel.noaa.gov_thredds dodsC data PMEL WOAOLl ocl monthly t011Zmnl.ne.jnl”

SET REGION/x="195.47":"286.88" /y="4.218":"54.843" /=z="0":"0"/t="15-Jan-0001": "15-Jan-0001"

sdfopen http://ferret.pmel.noas.gov/geoidesdodsC/ las/ id-adied0aa60

I data ferret.pmel.noaa.gov_thredds dodsC data PMEL WOAOLl ocl monthly tOl1lZmnl.nc.jnl
set © 14 14

set level 1 1

set lat 4.215 54.543

set lon 195.47 286.85 Scr.l'p.rs

Ifatlab wia netCDF -JTava Toolbox:

url='http://ferret.pmel.noaa. gov/ geoide//dodsC/ las/ id-ad3e40aa60
! data ferret.pmel.noaa.gov thredds dodsC data PMEL WOAOLl ocl monthly tO0112mnl.ne.jnl':
[tD112mml, grid]=nj_subsetGridiurl, 't0112mnl', [195.47 286.88 4.218 54.843 ],'15-Jan-0001')

Ifatlab wa loaddods:

% Begion cowvered by this URL t=14-JAW:14-JAN ==0:0 %=4.5:54.5 ®x=195.5:286.5
loaddods (http://ferrec.pmel. noaa. gov/ geoide/ dodsC/ las/ id-ad3ied40aa60
.-"data_ferret pmel.noaa.gov_thredds dodsC datsa PHEL WOAOL ocl monthly tOllZmnl.nc.jnl?t011Z2mnl[14,14][1,1] [95,145]

[196,287])
L . ‘ \ S
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Start date: | 0001 + || Jul W
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Fle Edit \View History Delicious Bookmarks Tools Help

“ - C B E Ea i_j | http://rocky.umeoce.maine.edu:8080/ncwWMs/godivaz.html# - G-

=Wy ncWMS server Layer: My nc\WWMS server = gomoos_fimrc = Temperature ? May, 2009
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: w L,
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Dateftime: 29 May 2009 | 00:00:00  » |UTC first frame last frame 1 2
Temperature Create animation from .

_ S 2009-05-08T00:00:00.000Z to 2008-05-29T00-00:00.000Z 5 DT aL
harizantal eddy viscaosity 12 13 14 15 16
19 20 21 22 23
nonthward_sea_water_velocity 26 27 38 29

—-gomoos_fmre

Salinity

eastward_sea_water_velocity

S {0 window

WMS can be

Select date

used by many
GIS applications | 5

L
Lon: -66.20255039550781 3.067

_‘\_:;' Lat: 41.599093358750004
¢ demiz.nl L Value: 7.474

» | Set colour min
Sef colour max
{Create times:

Reading
e-Science
Centre

link to test ppacity: | 100%  »

Powered by

Eermalink | email
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@ ERDDAP Eeasier access to scientific data

ERDDAP > griddap > Data Access Form {

Dataset Title: SST, Blended, Global, EXPERIMENTAL (Monthly Composite)
Dataset ID: erdBAsstamday L ] .
Institution:  NOAA CoastWatch, West Coast Node ] '5*
Information: Summary @ | Variables | Backaround | Make A Graph ] 1

fn_ .
Dimensions @ Start @ Stride @ Stop @ ™ L
W time (Centered Time, UTC) @ 2010-01-16T12:00:00Z 1 2010-01-16T12
W altitude (m) @ 0.0 1 0.0 .

2200 225 2300 235 2400
™ latitude (degrees_north) @ 30 1 50.0
# longitude (degrees_east) @ 220 1 240.0 ° * 8 2o s w =

Sea Surface Temperature {de?ree Cc)

S5T, Blended, Global, EXPERIMENTAL (Monthly Compositel
(2010-01-16T12:00:00Z, Altitude=0.0 m)

Data courtesy of NOAA CoastWatch, West Coast Mode

Grid Variables (which always also download all of the dimension variables)
™ sst (Sea Surface Temperature, degree_C) @

File type: | png - Download a standard, medium-sized .png image file with a map of the data you selected. ?]

( Just generate the URL: )  http://coastwatch.pfeg.noaa.gov/erddap/griddap/erdBAsstamday.png?sst[(2010-01- 16 T12:00:002):1:(2010-01-16T12:0

” %
[ Submit |

Browser access using ERDDAP
- ...and from there ...




¥ Search

. ann Google Earth P
w ERDDAP Easier access to scientific data Y (a7 5| AT [ | et S

o | |

[P Ta ¥in [

ERDDAP > griddap > Data Access Form o s

= Q
Dataset Title: SST, Blended, Global, EXP ITAL ( [+
Dataset ID:  erdBAsstamday L%

Institution: NOAA CoastWatch, West Coast Node

Information: Summary @ | Variables | Background | Make A Graph

p

¥ Places
&5 My Places
Dimensions @ start @ stride @ Stop @ size @ @ Eatng Lot
# time (Centered Time, UTC) @ [2010-01-16T12:00.002| 1 2010-01-16T12:00:00Z 91 30 days 10:56:00 (uneven)

Add Content

# altitude (m) @ 0.0 (Just one value)

# latitude (degrees_north) @ 0.1 (even)

# longitude (degrees_east) @  [zz0 0.1 (even)

Grid Variables (which always also download all of the dimension variables
# sst (Sea Surface Temperature, degree &

alfase

File type: | .png - Downlgaa#Pstandard, medium-sized .png image file with a map of the dat aphic Web

(Just generate the URL: Jf¥ hrtp://coastwatch. pfeg.noaa.gov/erddap/griddap/erdBAsstamday.png?ss! 0-01-16T12:00:002):1:(2010-01-16T12:0 At
Buildings
Street View
WF Barders and Labels
B Traffic
¥ Weather
& Gallery

REST URL access to data subsets

In several popular formats
(accessible through home-grown scripting of many types)

[t}

B0 b = Cusrant Dérectory; {Uisers {rmandels/Documents [Matlan
| Shortcuts 2] Howeo Add  F) What's Kew
PR
Stack
it
Users e Dex
.0, Figure.1.
s File Edit View Insert Took Desktop Window  Help
* NDddea bk ANBesE- 2 BE

m‘__i-

= 100 150 200

e R Lt —
— el —
 sart




the list goes on ...

1 Weather and Climate Toolkit
1 NCL (NCAR)

1 NCO

1 CDAT / UVCDAT (DOE)

1 ncview

1 Giovani (NASA)

1 generic WCS & WMS applications
.



@ Global Earth Ckservation - Integrated Data Environment | Access Gridded Data - Mozilla Firefox

@bea File Edit View History Bookmarks Tools Help

File Ed @ 5t | || http://gec-ide.noaa.gov/access.html
@ LAS Projects pending Webster Ferret "l Google MNOAA Directory trip

., Global Earth Observation Integrated Data Environment
Y- Unified Access Framework for Environmental Data

Find Data | Contribute Data | Learn About UAF GEQ-IDE Wiki | Contact Us

Access Data

One of the primary benefits of the Unified Access Framework is the ease and flexibility of accessing a large amount of data
Find Data in ways that YOU. the user, wants. Many opfions are already available to take advantage of the Unified Access Framework.
Click on one of the logos below to learn more...

Contribute Data
Learn About UAF

UAF in Action THREDDS LAS —:.g;* Unidats ey \ of data
v — o nework.

THREDDS ERDDAP ncBrowse

Interoperability .
Provided By: Ferret @esri

ArcGIS

CF Metadata = Leamn about ArcGIS

data

Ferret ArcGls MATLAB Unidata Tools

.Ol’.'eNDAP ()(;C’ {Environmental Data Connector - Access THREDDS Data from within ArcGIS)

{Sample Soreenshot)

o] |, 0:00/0:00 i@

Privacy Policy | Digclaimer | Site Map | Contact Webmaster

Read il.ytimg.com
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@ Curator Data Portal at GFDL - Mozilla Firefox
File Edit View History Bookmarks Tools Help

@Ev C' 7Y II‘ http://datal.gfdl.noaa.gov:8380/1asV72beta/getUL doTdsid=id-7d37f82019 8varid=sfc_hflux-id-7d37f82019
v

5 PMEL LAS Projects pending Webster Ferret '.l Google NOAA Directory trip

Curator|Data Portal'at GEDL From the THREDDS catalog
€ model output prepared for GFDL Seasonal-Interannual Experimental Forecasts CM2.1U_CDAef v1.0 “Vi ewe rS” may aISO be Cal |ed u p

+  iPotential Temperature

LAS 7.+ /Farrat 564 MHOaA FMEL

TIME : 16-AFR—1%82 00:00 JULAN
DATA SET: medel cutput prepared for GFTL Seoxenal-Interonnual Experimentol Forecosts Ch2,1U_C0A=f_ 1.0

90s
MAPS

LATITUDE

@ | atitude-Longitude

DEPTH PROFILES
Longitude-Depth
Latitude-Depth

HOVMOLLER PLOTS

Longitude-Time

Latitude-Time

Depth-Time
LINE PLOTS

LONGTUDE
Time Series

Longitude Net gurface heat flux (
Latitude

wd atmos

CM2.10 CDRef v1.0 Bun 2 Atmosphere

* NetCDF-Java ToolsUl (webstart)

a iee * Visualize with Live Access Server » . . AP
CM2.10 CDAef v1.0 Run 2 o GODIVA
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@ Catalog Services - Mozilla Firefox
File Edit View History Bookmarks Tools

C D (&
PPMEL

Help
http://www.ngdc.noaa.gov/thredds/sstCatalog.html?dataset=55T-Aerosol-

Cvs LAS Projects pending Webster Ferret '"l Google MOAA Directory

Metadata inside files has become
accessible from THREDDS catalogs

Curator Data Portal at GFOL E‘; Catalog Services

National Geophysical Data Center

THREDDS Data Server

(@ Mozilla Firefox
File Edit View History Bookmarks Tools Help

& -c & (@

& httpy//www.ngde.noaa.gov/thredds/ncmls
CVS | PMEL | LAS | Projects | pending | Webster | Femet *§ Google |, NOAA Directory

[] Curator Data Portal at GFDL & https//www.ngdc....sol-aggregation x

This XML file does not appear to have any style information associated with it. The document tree s

s Dafa type: GRID
s [D: S5T-Aerosol-Agg

Access:

1. GFENDﬂP' Ithredds/dodsC/sst-aerosol- aggregatmn
J ) aoqregation
3 NCIu'IL' 'thredds memlfsst-aerosol- aggregatlun
4. UDDC: ithredds/uddc/sst-aerosol-aggregation
5. 150: fthredds/iso/sst-aerosol-aggregation

Viewers:

Integrated Data Viewer (IDV) (webstart)
* MNetCDF-Java ToolsUI (webstart)

May 2011

shown below.

— <netcdf location="file:sst-acroscl-aggregati
<attribute name="Conventions" value="
<attribute name="standard_name_vocal
<attribute name="naming_authority" val
<attribute name="geospatial_lon_units"
<attribute name="geospatial_lat_units" v|
<attribute name="geospatial lon_reschu
<attribute name="geospatial lat_resoluti
<attribute name="creator_url' value="hi

<attribute name="time_coverage_durati

<attribute name="history" value="2010

NPR.ASWK.NP.D1026605 into netCDH

<attribute name="Metadata_Conventios

<attribute name="metadata_url" value=]|
fgdc.jsp?id=gov.noaa class AERO100"/>|
<attribute name="id" value="gov.noaa.
<attribute name="tifle" value="Aerosol
<attribute name="summary" value="Thg
optical thickness based on one week's wo
channel 1 optical thickness rEtnE\ als tmm
thickness, or optical depth, is a di

& Mosita Frefos

EM [ Y Higtory [ookmarks

& -Cc <ng

&
o PMEL

Tesle Help

hitp v e thedd

LAS | Projects | pendng | Wetiter | Feiret HOAA Directory

This XML file does not appear to bave any style iformation associated with it. The docament trec is

<attribute name="cdm_data_type" valu{ ~

tifier>

rritring=gov noaa class AERO100<'geo: CharacterString>

“nnown>
axisDimensioaPropertios>

MDD Dimensions

- dinsension Nam

‘beam of radiation undergoes as it passes ti
function of the density, composition, temp:
defined as suspensions of liquid droplets of
sand, volcanic ash, sea spray and smog."
<attribute name="keywords" value="cli|
SCIENCE > Atmosphere > Aerosols > 4|
Atmosphere > Atmospheric Radiation >
Atmosphere > Clouds > Cloud Optical D
Optics > Optical Depth, CIESIN > Envir
Aerosols, atmosphere_optical_thickness_«
<attribute name="keywords_vocabulary
Earth Science Keywords, CTESIN Indexi
Standard Name Table"/>

<attribute name="creator name" value=
Done

NOAA/UAF

«/'gmd:resolation=
</gmed:MD_Dimpasion>
ml:axis Dim pmPropertiess
axvisDimensioaProperties>
0d:MD_Dimewsivn>
d:dimensionName>
ID_DimensionNam

ow sate2 | Lorg

sure>l</geo: Measure>

MD_Dimsension>
<gmid:aziDimeasivaPropertivs




Our current efforts ...

1. evaluating ‘mature’ discovery portals

@ ramal ata Repository - Folder Top - Moxzilla Firefox

rks T Help

Gl-conl

GEO-PORTAL

(formerly via
el ERSI)

Centact Point

Start Da




How to obtain discovery metadata?

Crawl the U

AF clean catalog with

« RAMADDA

e GI-CA

e nclISO/NGDC

e also
join |

May 2011

create Web Accessible Folders to
nto other frameworks
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Our current efforts ...

2. enhancing the “catalog cleaner”
(another THREDDS crawler)

P N
The clean catalog:

- Uniform services and viewers

- data access via OPeNDAP as needed

Regional Partners

» auto-synchronization (cron-style)

PACIOOS

GLOS
SECOORA

NERACOOS
CARICOOS

MACOORA

- join-new and join-existing aggregations




Our current efforts ...

3. In situ obs collections (“1d grids”)

(development work ...)
1. CF Discrete Geometries spec § }
2. ncStream (‘cdmRemote') (Caron)

3. ERDDAP (tableDAP REST), LAS (anal & viz)
and after these ..

4. .. IOSP for data base access
5. ... NCML aggregation of 1d file collections




Summary

The UAF approach Is
1 simple, open, cheap

1 compatible with ESGF, NOMADS,
|OOS, Ingrid, Giovani, OGC (recently), ...

Should it be broader than a NOAA project?

Many OPeNDAP servers provide little user documentation.

=> Send us docs to host on your CF app

If UAF were at a non-agency domain, would you
hang your open THREDDS catalog on the UAF tree?



Thank you

May 2011 NOAA/UAF 37



	The Unified Access Framework (UAF)
	Enterprise-wide integration of data�is a very hard problem! �� (i.e. adopting shared IT strategies�to achieve data interoperability) 
	Slide Number 3
	The NOAA ‘enterprise’
	The accepted approach:�build a “system of systems”
	Global Earth Observation�Integrated Data Environment 
	Seed funding ٨ available last year
	Slide Number 8
	An alternative (‘agile’) approach 
	Slide Number 10
	Rough spots in the real world
	UAF’s foundation: the ‘clean catalog’�(an XML tree of distributed, well-formed CF datasets)
	Make clean virtual files using NcML tools
	The UAF Team
	How to reach users?��Through their preferred tools  
	Desktop access in Matlab
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 25
	Slide Number 26
	Slide Number 27
	the list goes on …
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Our current efforts …
	How to obtain discovery metadata?
	Our current efforts …
	Our current efforts …
	Slide Number 36
	Thank you

