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Computational & Information Systems Laboratory

What is the RDA?

NCAR/CISL Research Data Archive

Purposes

— Support climate & weather research at NCAR and
UCAR Universities with reference datasets

Collections

— Ocean & atmosphere observations, analyses,
reanalyses, operational NWP outputs

Basic Metrics

— Established in 1960s

— 600+ datasets, 8M files, 1.8 PB

— 70+ datasets growing daily — monthly




NCAR

MATIOMAL CENTER FOR ATMOSPHERIC RESEARCH

Get Help:
* Frequently Asked Questions
* Reset your password
* A-Z Site index
* RDA Users Email List
* Email Us

[}
= ? CISL Research Data Archive h .
= r el s ttp://rda.ucar.edu
——
m [EUTN | Find Data Anclilary Services About/Contact Data Citation Web Services
| — Look For Data:
G All Datasets Variable/Parameter Type of Data
° Time Resolution Platform Spatlal Resolution
2 Science educated staff T S ——
m Data Format Location Recently Added/Updated
A R ly Added D: {within the last & month
= NCEP GFS 0.25 Degree Global Forecast Auxiliary "b™ Grids Historical Archive
m EX p e rt CO n S u |ta nts a n d d a ta » Cloud Properties from ISCCP and PATMOS-x Corrected for Spurious Variability Related to Changes Iin
E Satellite Orbits, Instrument Calibrations, and Other Factors
. » NCEP GFS 0.25 Degree Global Forecast Grids Historical Archive
en g lneers * NOAA CPC Morphing Technique {CMORPH) Global Precipitation Analyses Version 0. {lune 2014 -
current)
m|l = NCAR CESM Global Bias-corrected CMIPS Output to Suppart WRF/MPAS Research
» ERA-20C Project (ECMWF Atmospheric Reanalysis of the 20th Century)
o + WCRP and WWRP THORPEX YOTC (Year of Tropical Convection) Project, Single Parameter 3-Hourly
:.‘F-.__ F re e a n O p e n a C C e S S Pressure Level Forecast Time Serles, Transformed to a Regular 1600 by 800 [N40O) Gaussian Grid,
m Dynamical Parameters Only
Other Ways to Explore:
: » GCMD Topic:
Agriculture » Atmosphere » Blosphere = Climate Indicators « Cryosphere = Hydrosphere =
D Land Surface = Oceans » Paleoclimate = Solid Earth = Spectral/Engineering =
i Sun-earth Interactions
MSS/HPSS =web Orders MSS/HPSS =Wweb Orders
12000 1600
1400
10000
1200
8000
1000
6000 £ goo
600
4000 -
400
2000
200
0 - - 0 ﬂ T H T . T ‘ T 1
FY06 7 8 9 10 11 12 13 14 FY15 Fvoe 7 8 10 11 12 13 14 FY15
Unique Users Data Delivered

SGiobal Forecast Grids Histarical Archive
The NCAR RDA now inclutes a histesical
archive of the operational NCEP GFS 0.25

NCEP FNL dataset impactad by recent GFS

everhaul
Effective January 14, 2015, NCEP made
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Presentation Notes
11000 unique users
1.3 PB data delivered
-It appears that number of unique users is reaching a plateau.  
-Will there be a burst of usage with ERA-20C etc?
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Evolution of RDA service

e Systematically maintain a large diverse
community archive

 Make data discovery “easy”
* I[mprove access to serve many more users
e Support reproducible research

e Reduce the time researchers spend
dealing with data

’ @#)Sibl & Information Systems Laboratory
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ems Laboratory

Data/Metadata Storage

Evolution of RDA services

e 1960s to early 1990s — Data Consultant Driven
— One to one service model

Data
Discovery

Data Delivery




Evolution of RDA services
e Mid 1990s to Early 2000s — Data Consultant Driven

ems Laboratory

Data/Metadata Storage Data

Discovery Data Delivery
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Evolution of RDA services

e Mid 2000s to Present —Metadata Driven
— One to many service model

ems Laboratory
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Data Delivery
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HPSS, CFDS, Metadata DB’s
Metadata stored in RDA spec –stored everything we want.  Standards are limiting
Metadata mapped to standards to supported distributed services FGDC, DIF ISO-19115
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Lots of infrastructure to support 2 user communities
Highlight user communities
Dim infrastructure and highlight user groups.
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Build upon what we have to offer:
Lots of infrastructure to support 2 user communities
Highlight user communities
Dim infrastructure and highlight user groups.


RDA Data Discover
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Dataset collection summary metadata through distributed search capabilities FGDC (future ISO-19115)



RDA Data Discover
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Supports reproduction of research and building upon existing research


RDA Data Discovery Pathway

-Server Generated Data Citation

aboratory

Howto Cite This | ¢, mpo. G. P., and Coauthors, 2009: NOAA CIRES Twentieth Century Global Reanalysis Version 2. Research Data Archive at
Dataset: the National Center for Atmospheric Research, Computational and Information Systems Laboratory, Boulder, CO. [Available
- lﬂB online at http://dx.doi.org/10.5065/D6QR4V37.] Accessedt dd mmm yyyy.
tPlease fill in the "Accessed" date with the day, month, and year (e.g. - 5 Aug 2011) you last accessed the data from the RDA.
C Bibliographic citation shown in | American Meteorological Society (AMS) 4 |style

Get a customized data citation

" Dataset: -
NOAA CIRES Twentieth Century Global Reanalysis Version 2= (ds131.1)
Your Access History for July 2013:

«| Choose a day to get a citation for this dataset. You will also see more details about your downloads on that day, which will help you verify that this is the citation you
want.

T s Maintain user access history,

e citation recall at any time

28 29 30 31

For Data Accessed on 2013-07-03:

Dataset Citation: m

Compo, G. P., et al. 2009. NOAA CIRES Twentieth Century Global Reanalysis Version 2. Research Data Archive at the National Center for
Atmospheric Research, Computational and Information Systems Laboratory. http://dx.doi.org/10.5065/D6QR4V37. Accessed 3 Jul 2013.

Bibliographic citation shown in| Federation of Earth Science Information Partners (ESIP) 4 |style

Data Access Detail:
1 subset request:

* 18 files, 3.44 MB
Date Limits : 1975-06-15 00:00 to 1975-06-30 12:00
Parameter T™MP



Presenter
Presentation Notes
Maintain user access history, citation recall at any time



RDA Data Discovery

[

In-house developed
web interface search

Metadata
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| RDA Web and
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Potential for SOLR in the future?  Brief note on what and why.



RDA Data Discovery Pathway

-Advise User of Best Dataset Collection(s) for p

s Laboratory

@ Advancing Reanalysis

ABOUT ATMOSPHERE OCEAN OBSERVATIONS ACTIVITIES

NCAR 1:. . r - | Reanalyses.org Home Page
UCAR . \ - Data . Eﬂ&:ﬂw MMWMMWOWWMW&T:W“ s Thees is srr s

S:?ﬁ';fl“. 10 ey the protection of your iformaton

CLIMATE DATA ANALYSIS TOOLS MODEL EVALUATION EXPERT CONTRIBUTORS ABOUT h I

15 o i P i Rusnabysit is & sci dwenioging h how weater ary chargieg ovar bma, In &,
ek CORMNALENS AN NMEne Mot cmesnet eneate 8
R 0l #sEmatn of 1o 518 of th SySHem. A Manalysis typicaly Gainds cver sl Sectas of lenges, and covers the entre gicbe

110t AT St 5 el 35 the SUTMIGARHETD, RNy PGSt O USOS SSSOTSIRY N CEMALD NESGRTEN B SRV,

mmngwmmngmmmq cument cimats condtions wih munmum L it I oo of chrmis weisors wnd

ISCO Guided rés > >
JOINUS apgiicasions & nmmmmm ‘agricuture, waler MesoUMEs. and Insumnce.
Search and access 174 data sets covering the Atmosphere, Ocean Land and more. Explore climate
indices, reanalyses and satellite data and understand their application to climate model metrics. Multiply the impact of your work by Using the goal of > it bty reareh dstasets. E -
This is the only data portal that combines data discovery, metadata, figures and world-class announcing new data sets and s o b N Tt ra o Ittt o i ao: N an abarn e
expertise on the strengths, limitations and applications of climate data. Discover it now. sharing your knowledge of the kit
Highlights
strengths, limitations and
. . applications of particular data sets. i i SRS > e
See data pages with guidance from these experts: Reanalysea | Tool (WRIT) BAMS article:
hiepifoumals ametso onydodnta! 10,11 TEEAMS.0-1 300182 1
‘Ways t ke an impact gl iy
Ricciardulli, Meiyappan, Vicente-Serrano, Huang, Kay, von Schuckmann, Lol P
Lucrezia Prasanth Sergio M. Boyin Jennifer Karina
>
.
\
Keyantash, John Meier, Walter Kent, Hassler, Tian, Baijun

Eluzabeth Birgit

iy =

SHARE CLIMATE DATA GUIDE

FOLLOW US FOR UPDATES

Follow us on Twitter For content
updates & relevant data news.

Tweets

R ”' Sea lce Loncentratlun
Atmospheric Global Temperature Precipitation Data Fos AGU's Eos 12 Dec

) . ) ) data: Overview, @AGU_Eos
Reanalysis: Overview & Data Sets: Overview &  Sets: Overview & X -
. . ) Comparison table and How well do climate models simulate
Comparison Tables ~ Comparison Table Comparison table graphs present-day climate? A new diagnostic
r

tool may give insight: ow.ly/FNdIG
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https://climatedataguide.ucar.edu/  International set of experts
See climate data guide example
Climate data guide includes current metadata (time range of dataset collection)
Automated two way linkage, based on standard metadata and services, between RDA and CGD Climate Data Guide, why is it important?



RDA Data Access Pat

Web interface services
e Direct file download

e User specified data
extraction TB->GB

" bata | | NCAR/CISL
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Subset ‘| Data Server S NG ti
Requests Web omp &g
Interface
1 and
Check “Services :
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Status

ﬁita Access
Tools

&>

globus online

Data
Download
7 CISL/NCAR T
Central File
System
500 TB of
RDA
Dataset

( Holdin 4

HPSS Tape
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Extraction allows users to tap into the value of TB sized collections without having to download TB of data.
User specified data extraction 
Temporal
Spatial
Parameter
Output format



RDA Data Access P

Interoperable data access
and exploration

RDA Web and
Data Server

CISL/NCAR
unidaTa Central File

» " OPeNDAP, ‘ : : System
L ‘ WCS, WMS :‘::‘;::.‘.‘ . 500 TB of
Al — RDA

Dataset Legend
e Data

4— Metadata/User Interactions —>


Presenter
Presentation Notes
Alternative to data download
-Interoperable access to remote file systems
-Add an information layer onto the archive to leverage standards based protocols


ratory

OPeNDAP Access Example Product
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Presentation Notes
OpenDAP access example product using Nasa Panoply from home laptop.  Jra55 June 1975, specific humidity at 850mb.
-Add Panoply logo





RDA Data Access F

Direct data analysis
on HPC systems

HPSS Tape
Library
= 1.8 PB of
CISL/NCAR
Central File
System
500 TB of
RDA
Dataset
el w Data

=== Metadata/User Interactions —>
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How and why.
Why?
-Very efficient and cost effective to have one copy of major collections.   Avoids unecessary duplication of data collections


Future RDA Data Acc

Direct data analysis on “Private Cloud”
or customized HPC environment?

NCAR/CISL
__,Evate Cloud

! HPSS Tape
Library )

CISL/NCAR
Central File
System
500 TB of
RDA
Dataset

A 4 Data
, - <l Metadata/User Interactions o
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Why
-Some research studies large volumes of data from large collections.  How do we support this workflow?
-Access described so far does not support this research workflow well.
CMIP data analysis platform
-HPC-like analysis platform for select users?
-NASA has created an environment like this (NEX).   BADC JASMIN relate to people at meeting…
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User Identity Management

e Currently many identity management solutions
across NCAR

— RDA (home grown)
 Need a “single-sign-on” and alt-ID solution
— Ease of use
— Improve security
— Reduced costs —eliminate duplication of effort
— Integrated app development

e User identity as a service?
— Globus Auth and Nexus? . globus

MATIONAL CENTER FOR ATMOSPHERIC RESEARCH

Computational & Information Systems Laboratory



Presenter
Presentation Notes
Why
Ease of use.
Improved security
Reduction in cost –reduce duplication of effort
Development of apps.
Add slide describing Globs


User Identity Management

e Globus Auth

— Remove the Need for an RDA Identity
— Support login with Globus Auth federated
identity providers
e University login
e Social accounts (google, facebook)

— Globus Auth sends a standard OpenlID connect
token that identifies the user

Computational & Information Systems Laboratory

* Globus Nexus
— Manage RDA Identities?

MATIONAL CENTER FOR ATMOSPHERIC RESEARCH
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Why Globus?
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Presenter
Presentation Notes
-CISL’s Research Data Archive (RDA) leverages CISL computing resources to deliver user selected data products from Multi TB sized Dataset Collections
-In the left hand figure, the Data Volume Y-axis is represented by a log scale.  The blue portion of the bars represent data volume processed to produce the “value added” products represented by the green portion of the bars, “data volume delivered”

Usage metrics for the 2 different web access methods.
-Traditional file download
-Subsetting..

Animate left and right graphs, use pointer arrows as bullets are discussed.  Mentions partition data processing on HPC?  Box and bullets that apply to each graph, animate.





Traditional File Download — Usa

Yearly RDA User Access from Web Interface
Direct Archive File Downloads

10000
B Data Volume Accessed

[IData Volume Delivered

so»Number of Users Served

- 8000

—

2 100

I
{

- 6000

100 -

Users (Count)

Data Volumne (TB) (Log
=
o

2010 2011 2012 2013 2014

In FY 2015 (through Sep 1)
e 7100 users

NC AR e 900TB of data delivered
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Presenter
Presentation Notes
-CISL’s Research Data Archive (RDA) leverages CISL computing resources to deliver user selected data products from Multi TB sized Dataset Collections
-In the left hand figure, the Data Volume Y-axis is represented by a log scale.  The blue portion of the bars represent data volume processed to produce the “value added” products represented by the green portion of the bars, “data volume delivered”

Usage metrics for the 2 different web access methods.
-Traditional file download
-Subsetting..

Animate left and right graphs, use pointer arrows as bullets are discussed.  Mentions partition data processing on HPC?  Box and bullets that apply to each graph, animate.
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User Specified Extraction —Usage

25000

20000

Yearly Customized RDA User Access from Web Interface
Automated Archive Subsetting and Format Conversion Requests

BN pata Volume Processed
[TIData Volume Delivered
@=Number of Users Served

@==Number of Requests Processed

.

15000 |

Data volume reduced by 17.5 PB

10000

Data Volumne (TB)

5000

0 -

2010 2011 2012

Users and Requests (Count)

2013 2014 2015

In FY 2015 (through Sep 1)
37K user requests

e 4000+ users submitted data extraction requests
e 18+ PB data processed (“Parallel” processing on HPC)

e 380 TB of data delivered
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Presentation Notes
-CISL’s Research Data Archive (RDA) leverages CISL computing resources to deliver user selected data products from Multi TB sized Dataset Collections
-In the left hand figure, the Data Volume Y-axis is represented by a log scale.  The blue portion of the bars represent data volume processed to produce the “value added” products represented by the green portion of the bars, “data volume delivered”

Usage metrics for the 2 different web access methods.
-Traditional file download
-Subsetting..

Animate left and right graphs, use pointer arrows as bullets are discussed.  Mentions partition data processing on HPC?  Box and bullets that apply to each graph, animate.
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In FY 2015 (TDS and Globus usage)
e 120 users transferred 40 TB of data using Globus
e 31 users downloaded 1 TB of data using TDS services (OPeNDAP, Aug 2015)

B NCAR
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Presentation Notes
-CISL’s Research Data Archive (RDA) leverages CISL computing resources to deliver user selected data products from Multi TB sized Dataset Collections
-In the left hand figure, the Data Volume Y-axis is represented by a log scale.  The blue portion of the bars represent data volume processed to produce the “value added” products represented by the green portion of the bars, “data volume delivered”
-Number of unique users and Data volume delivered (simple charts)
-Why is this important?
-New services that we expect to be of value and important in the future.



Metrics: Users and Data Delivery
Excluding HPC Usage at NCAR, Web services only

Laboratory

FY15 Data Delivered (Web Server Only)

FY15

Sout South America\ —\ 2%

Fe

In FY 2015
e 51 % of unique users originate from Asia
e 51 % of data volume downloaded to North American users

e ————————————————
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Presenter
Presentation Notes
-CISL’s Research Data Archive (RDA) leverages CISL computing resources to deliver user selected data products from Multi TB sized Dataset Collections
-In the left hand figure, the Data Volume Y-axis is represented by a log scale.  The blue portion of the bars represent data volume processed to produce the “value added” products represented by the green portion of the bars, “data volume delivered”
-Animate same as previous slide
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User Outreach and Suppo
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Presentation Notes
Opt in for notification, linkages to datasets?  Integrated network of information associated with datasets



User Outreach and Sup

e Dataset consultant listed on each dataset
homepage

M"“'CE""* ~, NCEP FNL Operati onal Model Global Tropospheric Analyses, continuing from July
NCEP,: 1999

ds083.2

For assistance, contact Grace Peng (303-497-1218)

Description

Abstract: These NCEP FNL (Final) Operational Global Analysis data are on 1-degree by 1-degree grids prepared operationally every six

e General help email rdahelp@ucar.edu

Future: User tutorial video series

’ @#)Sikll & Information Systems Laboratory
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Presentation Notes
Annimate highlight box.  
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Computational & Information Systems Laboratory

Lessons Learned

Archive structure impacts efficiency of data
access services

— Use cases: climate vs weather research
— Use of tar packages/compression

Programmatic metadata harvesting critical to
support value added services

Faceted search tends to be overly complicated
and not regularly used

Interoperable tools lack authentication support
Usage metrics for HPC users tough to capture




Conclusions

e The RDA is a large, growing,
heterogeneous archive

e Evolution of RDA Services

— Consultant Driven -> One-to-one
— Metadata Driven -> One-to-many
e User Identity Management

— Need single-sign-on and alt-id provider
support

User Outreach and User Support
— Traditional methods and social media

’ @#)Sibl & Information Systems Laboratory
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Questions?
http://rda.ucar.edu

Doug Schuster
schuster@ucar.edu
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ESA Sentinal-1 Satellite lauched 2014
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