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' CISTO Mission

- Traditional

« Enable scientists to increase their understanding of
the Earth and the universe by providing state-of-the-
art high performance computing, storage, network,

and application solutions

» Provide large-scale compute engines, analytics, data

sharing, and high-end computing services

- Future

» Develop a data services capability to better support
the climate research communities and prepare the

way for technology advances
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- Finding observational and model data for use
in climate and weather studies

- Accessing the geographically distributed data

- Managing the massive digital holdings, which
are measured in petabytes and hundreds of
millions of files

- Maintaining the data, which must often be
preserved for decades

- Supporting data sharing, data publication,
and data stewardship
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Technology - integrated Rule-Oriented Data

System (iRODS)

- Open source data grid software developed by the Data Intensive
Cyber Environments (DICE) group, University of North Carolina

- Targets large repositories and digital preservation

- Supports the federation of independent, distributed collections

- Supports server-side workflows that are implemented by chaining
execution rules together based on data policies

I =
S

- Includes features such as domain-specific validation, automatic
replication, and digital signature/checksum computation

- Validates assertions about data such as integrity and authenticity
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L&) - iRODS abstracts
physical location of
data

- iIRODS assists with
archive
management
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Ingest/Registration

rods'//rods@lo(a|hoSt:1247/merra_Zoﬂe/home/public/merra/1979 - Mo a Firefox

File Edit View History Bookmarks Jools Help
iRODS I & = - & 0 =y https://169.154.148.17/irods/browse.php#ruri=rods@localhost%3A1: - I I,{' ~ | '@‘I
. rules an [=EEEe
| [@) rods://rods@locaIhost:1247/merra_Zo.A_] il -
. . rods@localhost: 1247 | Sign Out
I I llcroserVICeS SoSactions, “ | v selectall | ¥ BrowseUp | & New ~ | @ Delete + | & Upload ¥ | More ... ¥ | Search By Name |
=<5 merra_Zone
— Name Resource Size Date Modified ~
=<3 home
a"OW data to be = &3 public ‘ MERRA100.prod.assim.instM_3d_. demoResc 125.88 MB July 14, 2010, 11:02 am
=3 merra MERRA100.prod.assim.instM_3d_. demoResc 126.24 MB July 14, 2010, 11:07 am
OEE
E imli demoResc 127.29 MB July 14, 2010, 11:11 am
. @ ) 1980 ‘ MERRA100.prod.assim.instM_3d_. ty
S ore I n = ) 1981 MERRA100.prod.assim.instM_3d_. demoResc 128.23 MB July 14, 2010, 11:15 am
= :j :Zl;i ‘ MERRA100.prod.assim.instM_3d_. demoResc 126.73 MB July 14, 2010, 11:19 am
=
Confi u rable 1984 MERRA100.prod.assim.instM_3d_. demoResc 126.46 MB July 14, 2010, 11:24 am
g @ 1985 ‘ ] MERRA100.prod.assim.instM_3d_. demoResc 124.78 MB July 14, 2010, 11:29 am
@0 y demoResc 125.34 MB Jul :33 am
286 = - ¥ ty 14, 2010, 11:33
. & 1987 MERRA100.prod.assim.instM_3d_.
collections based e | (£ MERRA100.prod.assim.insu1_3a_ demortess 12005 e o 14,2010, 1137 ar
=) 1989 ] MERRA100.prod.assim.instM_3d_. demoResc 128.45 MB July 14, 2010, 11:41 am
= (£ 1990 = ——
t I. . @ 0 1991 ‘ =] MERRA100.prod.assim.instM_3d_. demoResc 127.45 MB July 14, 2010, 11:46 am
On a a po ICIeS =) 1992 ] MERRA100.prod.assim.instM_3d_. demoResc 125.85 MB July 14, 2010, 11:50 am
=) 1993
@ 1994
@ 1995
. . = (1996
- Replication to e
@ ) 1998
@ (01999
backup storage S mor
P g a g
@ (£312002
@ (C]2003
resources also & @R 2004
@ (£12005
@ (£ 2006
= (2007
supporte =P
@ (£ 2009
Carods
@= () trash
Page[1 |of 1 Displaying objects 1 - 12 of 12
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Search

rods:/[rods@localhost:1247/merra_Zone/home/public/merra/1979 - Mozilla Firefox

File Edit View History Bookmarks Tools Help

. iRODS rules and @ D - © O B [Brwsineoiserssa i 3A1247/mera i n -] [4-] |

‘ @ rods:llmds@localhost:1247/merra_Zo...I 4 v
Advanced Search h — rods@localhost:1247 | Sign Out
microservices can _ S R = - R
file Edit View History Boo o j?::im Name: Name or Partial Name, case sensitive size Date Modified ~
i @ - COF o || temmme o - ZE @,
e uSe O aSSIg n 3 merral Owner: Owner of the file 26.24 MB July 14, 2010, 11:07 am
=
‘ [@) rods://rods@localhost:1247/1 4018  Resource: Resource of he fil ik S Eee e v
m etad ata —— #0 only: [] Under Current Collection B cly G be Al B0
J MERRA100.prg @ . Current Collection: merra_Zone: blic/merra/1979 26.73 MB July 14, 2010, 11:19 am
j ::1 26.46 MB July 14, 2010, 11:24 am
Collections 1 = Open = Metadata 2478 MB July 14,2010, 11:29 am
. RO D S . d =& merra_Z ) ) =0 ! variables v like v | Surface Geopotential 25,34 MB July 14, 2010, 11:33 am
© I p rOV| eS =3 home . e j :L checksum X = Y| |67abb8caze184ad2mend 26.65 MB July 14, 2010, 11:37 am
=3 pul  Name v B30 Name v op v Value 28.45 MB July 14, 2010, 11:41 am
advanced Search DE3 | variables 1,7]‘: Name > op v | value 27.45 MB July 14, 2010, 11:46 am
title ] :‘\ 1 Name N Op A Value 25.85 MB July 14, 2010, 11:50 am
B 3
capabilities over | e foam
references 4
4 missing_value : 19 am
B 2 - w_ o i\ 1 Search
the metadata g sttton ) ), peam
@l | history @ 02000 E‘, Page[1_|of 1 Dispiaying objects 112112 | pg am
#| | hdfeosversion HDFEOS_V2.14 o
#| | dimensions TIME:EOSGRID =1, YDim:EOSGRID = 144, XDim:EOSGRID = 288, Height: EOSGRID =42
# | conventions CF-1.0 :37 am
)| contact http://gmao.gsfc.nasa.gov/ 41 am
s comment GEOS-5.2.0 46 am
checksum 91ddec7eee867abb8ca2e184ad2fbed2 3
= :50 am
£}
H
e overview metadata [ Copies More
o L
@197 =il Page|T_[or Displaying objects T- 12 of 12
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Federation

- Federation allows separate iRODS Zones
(iIRODS instances) to become integrated.

- Each zone is a separate iRODS instance,
administered separately, but the users in the
multiple zones, if given permission, will be
able to access data and metadata in the
other zones.

- No user passwords are exchanged, as each
system will, in a secure manner, check with
the user's local zone for authentication when
the user connects.

National Aeronautics and Space Administration

Duke
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Preliminary Tests — Observational Data

modis Zone

- Developed an iRODS data grid that publishes

Collection MODIS Atmosphere
1 1 S - Data Aerosol, Water Vapor, Cloud, Profile, Cloud Mask, Joint Products
Moderate Resolution Imaging Spectro . s, Wt
. . Format HDF
Customers GES DISC, MODIS Science Data Support Team / Admins, Users
radiometer (MODIS) observational data
Distinction Operational environment, 40,000,000 Data Objects!
Interfaces Programmatic (Admin), FUSE (User), iRODS clients

° 54 ml”lon reglstered f||eS, 630 TB Of data’ and Status TRL 3 => TRL 6 (Subsystem validation in an operational environment.)

One of the most important ecological issues conceming our planet is ciimate change. It is generally agreed that the Earth's ciimate
will modify in response to radiative forcing induced by changes in atmospheric trace qases, cloud cover. cloud tvpe. solar radiation,
anc

clin

over 300 million defined metadata values e @ isds Zone

oth

- Developed an iRODS data grid that focuses H Coleion, - vasive Specis Dt S (5D

Data MODIS Land NDVI Phenology (Time-Series) Data

on a small-scale, multi-product, application- ™ L. e
Customers MD DNR, DOI BLM (GSENM) / Users

S p e C i f i C d at a S e rV i C e Distinction Personal-/laboratory-scale, application-specific (ISFS)

iRODS-based DMS; ISFS/ISDS licensed for distribution
Interfaces isds_CI (User), iRODS clients

Status TRL 3 => TRL 7 (System validation in an operational environment.)

» The Invasive Species Data Service (ISDS) e e S i S (575 et et s e et e

data for a plant species of interest and quickly generate habitat suitability maps for geographic regions of management concern,
such as a national park, monument, forest, or refuge. Target customers for applications built using ISFS are natural resource
managers and decision-makers who have a need for scientifically valid, model-based predictions of the habitat suitability of plant

manages a collection of MODIS data products et marspoeni v

P

for ecological forecasting applications
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Preliminary Tests — Simulation Data
@ merra_Zone

- Developed an iRODS data grid that -
Collection Modern Era Retrospective-Analysis for Research and Applications

manages Modern Era Retrospective- baa Monbly producs fom st 15 yeus
. . . Type Observational/Simulation
Analysis for Research and Applications Format NETCDF
Customers NCCS, GES DISC, ESG, Nebula / Admins, Managers
(MERRA) simulation data i
Status TRL 3 => TRL 5 (system validation in a relevant test environment,)

Retrospective-analyses (or reanalyses) have been a critical tool in studying weather and climate variability for the last 15 years.
Reanalyses t

360 files, 47 GB of data, and 4000 @

yotc_Zone

metadata values
... Collection Year of Tropical Convection (YOTC)
—

. . Data Satellite, in-situ and simulation/prediction model data sets
- Developed an iRODS data grid that

Type Observational/Simulation
Format NETCDF

publishes Year of Tropical Convection Customers - NCCS [ Admins, Uses o
istinction Operational environment, iRODS-mediated archive management
(Y OT C) d a ta Se tS Interfaces yotc_CI (Admin), FUSE (User), iRODS clients
Status TRL 3 => TRL 7 (System validation in an operational environment,)
The realistic jon of tropical jon in our global ic models is a lo ding grand challenge for

numerical weather forecasts and global climate predictions. To address the challenge of tropical convection, collaborative
organizations from around the world have proposed a year of coordinated observing, modeling and forecasting of orgamzed tropical
convection and its influences on predictability. This effort is intended to exploit the vastamoun& of exnsung and emerging

, the resources and the of new, h lution modeiing fi with the.

L] 1 34 OOO f.I 1 2 TB f d d 400 OOO objective of advancing the characterization, diagnosis, modeling, andprsducuonal i
) I e S ) O ata b a n H |mievac‘1’|uns |nZIud ng the two-way |:usrzlicnonl belwelen tm;l and extra-tropical weather/climate.
e R 2

metadata values e
S

ol Soptisod LN :

National Aeronautics and Space Administration NASA Computational & Information Sciences & Technology Office 10



NASA LARC/GSFC iRODS Federation

Stakeholders

* NASA’s Atmospheric Science Data Center (ASDC) and Center for Climate Simulation
(NCCS) both ingest, archive, and distribute data that is essential to stakeholders
including the climate research community, science applications community, and a
growing community of government and private-sector customers who have a need for

atmospheric and climatic data.

Goals

« To implement a data federation ability to improve and automate the discovery of
heterogeneous data, decrease data transfer latency, and meet customizable criteria
based on data content, data quality, metadata, and production. Another goal of the
federation is to support/enable applications and customers that require the integration

of multiple heterogeneous data collections.

National Aeronautics and Space Administration NASA Computational & Information Sciences & Technology Office
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NASA LARC/GSFC Federation Architecture

LaRC ASDC GSFC NCCS

(. ) : s N
iCAT :s:: _ iCAT
Rules Engine 1 Rules Engine
iRODS 3.2 iRODS 3.2
iput
A J B A >
OS SLES 11 SP1 OS SLES 11 SP1

metadata

-
-
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Langley Research Center (LARC) Zone

Collections ||y selectAll ¥ BrowseUp (D Newv (@ Delete v ) Uploadv =More... Search By Name...
2 asdcZone Name Resource sizo Date Modified
. =3 home -
° Th e L A RC Atr Nnos p h eric @ (3 avakhnin CAL_LID_L2_VFM-ValStage1-V3-30.2013-04-01T01-09-20ZN.hdf.met DPOResc ~ 5.4KB March 19, 2014, 10:57 ¢
# () bbresina CAL _LID_L2_VFM-ValStage1-V3-30.2013-04-01T06-06-01ZN.hdf. met DPOResc S4KB March 19, 2014, 10:57 ¢
. ] dnadeau#masZone .
ien D t nt r B¢ CAL_LID_L2_VFM-ValStage1-V3-30.2013-04-01T09-23-46ZN.hdf DPOResc  39.68MB March 18, 2014, 10:57 ¢
[+ [ iguy#¥masZone
@ () iciohns5 CAL_LID_L2_VFM-ValStage1-V3-30.2013-04-01T18-24-42ZD.hdf DPOResc  44.7MB March 18, 2014, 10:57 ¢
H @ (3 inthomps#masZone CAL_LID_L2_VFM-ValStage1-V3-30,2013-04-02T05-10-34ZN.hdf DPOResc  38.49MB March 19, 2014, 10:57 ¢
On e COﬂ a.| nS [+ () masps#masZone
@ (] mmittie [& cAL uD_12_VFM-ValStage1-V3-30.2013-04-02T07-35-49ZD.hdf DPOResc  44.7MB March 19, 2014, 10:57 ¢
. . t f I I t # (] oneadmini#tempZone [E) cAL uD_L2_ VFM-ValStage1-V3-30.2013-04-02T13-25-00ZN.hdf.met DPOResc  5.38KB March 18, 2014, 10:57 ¢
varies scientitric coliections (3 public [E) CAL LID_L2 VFM-ValStage1-V3-30.2013-04-02T15-03-5ZN.hdf.met  DPOResc  5.4KB  March 19, 2014, 10:57 ¢
=& rods o
=£3 CALIPSO [&) cAL uD_L2 VFM-ValStage1-V3-30.2013-04-02T15-50-20ZD.hdf. met DPOResc  5.41KB March 18, 2014, 10:57 ¢
(e . g .y CA L I PSO y C E R E S) @ (JLID_L1-ValStage1-v3-01 [E) cAL UD_L2_ VFM-ValStage1-V3-30.2013-04-02T17-25-15ZD.hdf.met  DPOResc  5.41KB March 19, 2014, 10:57 ¢
# (] LID_L1-ValStage1-V3-02
 []LID_L1-ValStage1-V3-30 [E) cAL_UuD_L2_VFM-ValStage1-V3-30.2013-04-02T18-21-41ZN.hdf DPOResc  39.68MB  March 18, 2014, 10:57 ¢
3 () LID_L2_VFM-ValStage1-V3-01 [E) cAL_uD_L2_vFM-ValStage1-V3-30.2013-04-02T20-00-36ZN.hdf DPOResc  38.68 MB March 19, 2014, 10:57 ¢
) -
© AS D C S D ata P rOd u CtS @ (JUD_L2 VFM-ValStage1-V3-02 [3) CAL_UID_L2 VFM-ValStage1-V3-30.2013-04-03T02-36-07ZN.hdf DPOResc 39.68MB March 1, 2014, 10:57 ¢
=9 LID_L2_VFM-ValStage1-V3-30
992013 [E) cAL_UD_L2_VFM-ValStage1-V3-30.2013-04-03T02-36-07ZN.hdf.met DPOResc  5.41KB March 18, 2014, 10:57 ¢
O N I Ine ( D P O) IS fed e rated ®(103 [B) CAL UD_L2_VFM-ValStage1-V3-30.2013-04-03T05-01-27ZD.hdf DPOResc  44.7MB  March 19, 2014, 10:57 ¢
c
5 ég’ [E) cAL_uD_L2_VFM-ValStage1-V3-30.2013-04-03T06-40-22ZD.hdf.met DPOResc  5.38KB March 18, 2014, 10:57 ¢
W|‘th ‘th e G S F‘ ; / M A S ZO n e @06 [E) cAL_uD_L2_VvFM-ValStage1-V3-30.2013-04-03T07-32-47ZN.hdf DPOResc  39.68MB  March 18, 2014, 10:57 ¢
e [_ g; [E) cAL_uD_L2_VFM-ValStage1-V3-30.2013-04-03T09-58-08ZD.hdf DPOResc ~ 447MB March 18, 2014, 10:57 ¢
@
@09 [5) cAL_uD_L2 VFM-ValStage1-V3-30.2013-04-03T10-50-38ZN.hdf.met DPOResc  5.42KB  March 18, 2014, 10:57 ¢
@10 [E) cAL_uD_L2_VFM-ValStage1-V3-30.2013-04-03T14-54-48ZD.hdf DPOResc  44.7MB  March 18, 2014, 10:57 ¢
YRkl
; b 12 [E) cAL_uD_L2_VvFM-ValStage1-V3-30.2013-04-03T15-47-18ZN.hdf DPOResc  38.48MB  March 18, 2014, 10:57 ¢
&
®(]2014 [E) cAL UD_L2_VFM-ValStage1-V3-30.2013-04-03T15-47-18ZN.hdf.met DPOResc  5.33KB  March 19, 2014, 10:57 ¢
BEJCERES [3) CAL_UID_L2 VFM-ValStage1-V3-30.2013-04-03T21-30-242D.hdf.met  DPOResc  5.42KB  March 19, 2014, 10:57 ¢
(5 (] 1SCCP-D2like-Day
]1SCCP-D2lke-Nit [E) cAL_UD_12_VFM-ValStage1-V3-30.2013-04-03T22-22-49ZN.hdf.met DPOResc 5.4 KB March 18, 2014, 10:57 ¢
) (1) 1SCCP-D2likeB [E) cAL LD _L2_ VFM-ValStage1-V3-30.2013-04-04T03-15-30ZN.hdf.met DPOResc  5.42KB  March 19, 2014, 10:57 ¢
B SYN1deg [E) cAL LD _L2_VFM-ValStage1-V3-30.2013-04-04T04-06-00ZD.hdf DPOResc | "44.7 MB | March 19,2014,10:57:¢
© (] EBAF e
@ D FLASH [0 AAL 1TA 19 VIEM A IAICkannd V3 30 AN4T AA NATAA AC ANTA hif mat NPOReSE S54KR March 18 2014 1057 ¢
@ (] SSF

+ (" rods#masZone
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Goddard Space Flight Center (GSFC) Zone

Collections “ |/ SelectAll | ¥ BrowseUp | () New~ (@ Delete v &) Uploadvy More.. ™ Search By Name..
(=45 masZone
. Name Resource Size Date Modified ~
The GSFC MERRA oyl
© e 93 anon MERRA100.prod.assim.tavg3_3d_chm_Nv.19790131.hdf attDARO1 881.93MB August 29, 2013, 3:01 am
. . =539 MERRA MERRA100.prod.assim.tavg3_3d_chm_Nv.19790130.hdf attDARO1 886.07MB  August 29, 2013, 3:01 am
A I S M A S ] MAINXINT.5.2.0 3
i attDARO1 890.13MB  August 29, 2013, 3:01 am
n a yt | C e I’VICG ( ) 5 MAI3CPASM.5.20 MERRA100.prod.assim.tavg3_3d_chm_Nv.19790128.hdf g
. # (C]MAI3NECHM.5.2.0 =) MERRA100.prod.assim.tavg3_3d_chm_Nv.19750129.hdf attDARO1 891.31MB  August 28, 2013, 3:01 am
ZO n e CO ntal n S th e fu I I o ‘—“ MAIENPANA.5.2.0 MERRA100.prod.assim.tava3_3d_chm_Nv.19790127.hdf attDARO1 885868 MB August 29, 2013, 3:00 am
# (£ MAIBNVANA.5.2.0
] MATINXFLX.5.2.0 MERRA100.prod.assim.tavg3_3d_chm_Nv.15790125.hdf ~attDARO1 8S0.08 MB  August 28, 2013, 3:00 am

M E R RA COI I eCt ion # [_JMATINXINT.5.2.0 [=) MERRA100.prod.assim.tavg3_3d_chm_Nv.19750126.hdf attDARO1 895.87 MB  August 28, 2013, 3:00 am
# ("] MATINXLND.5.2.0 n :
prod.assim. ) hdf attDARO1 883.75MB  August 28, 2013, 3:00 am

] MATINXOCN.5.2.0 MERRA100.prod.assim.tavg3_3d_chm_Nv.19790124.hdf

MERRAIDO.prod.assim.tavg373d7chmﬁNv.19790122.hdf attDARO1 88017 MB  August 28, 2013, 3:00 am

. (] MAT3CPCLD.5.2.0
° AI | N etC D F metad ata IS i [[JMAT3CPMST.5.2.0 MERRA100.prod.assim.tavg3_3d_chm_Nv.19790123.hdf attDARO1 883.16 MB  August 29, 2013, 3:00 am

i [C]MAT3CPODT.5.2.0
& ] MAT3CPQDT 5.2.0 [E) MERRA100.prod assim.tavg3_3d_chm_Nv.19750121.hdf attDAROT 877.53MB  August 29, 2013, 2:59 am

reg |Ste red fo r eaCh fl Ie # [ ]MAT3CPRAD.5.2.0 MERRA100.prod.assim.tavg3_3d_chm_Nv.19790120.hdf attDARO1 876.16 MB  August 28, 2013, 2:58 am

# [ ]MAT3CPTDT.5.2.0

5[ MAT3CPTRB.520 MERRA100.prod.assim.tava3_3d_chm_Nv.19790119.hdf attDARO1 88227 MB  August 29, 2013, 2:59 am
H 2.4

M d E R t t # []MAT3CPUDT.5.2.0 =) MERRA100.prod.assim.tavg3_3d_chm_Nv.15750118.hdf attDARO1 882.88MB  August 29, 2013, 2:5 am

° - -

O e n I‘a e rOS peC IVG # () MAT3FECHM.5.2.0 MERRA100.prod.assim.tavg3_3d_chm Nv.15750116.hdf attDARO1 878.99MB  August29, 2013, 2:59 am
# (] MAT3FVCHM.5.2.0

MERRAIOO.pvod.assim.tavg}jd_chm_Nv.19790117.hdf attDARO1 879.83MB  August 29, 2013, 2:58 am

i # [ ]MAT3FXCHM.5.2.0
An aIyS I S fo r Rese a rC h a n d [# [ ]MAT3NECHM.5.2.0 MERRA100.prod.assim.tavg3_3d_chm_Nv.19790115.hdf attDARO1 87223 MB  August 29, 2013, 2:59 am

. . . 55',‘“:93;2/‘:”“'5'20 =) MERRA100.prod.assim.tavg3_3d_chm_Nv.19750113.hdf attDARO1 875.18 MB  August 28, 2013, 2:58 am
Application (MERRA) is i i 25 200
. @02 MERRA100.prod.assim.tavg3_3d_chm_Nv.19750112.hdf attDARO1 874.69MB August 28, 2013, 2:58 am

federated W|th the LARC/ 3[7 g: [E) MERRA100.prod.assim.tavg3_3d_chm_Nv.16750111.hdf attDARO1 876.38MB  August 29, 2013, 2:58 am
@705 =) MERRA100.prod.assim.tavg3_3d_chm_Nv.15750110.hdf 8ttDARO1 873.54MB  August 28, 2013, 2:58 am

AS DC Zone ) [: g‘; MERRA100.prod.assim.tava3_3d_chm_Nv.19790109.hdf attDARO1 868.13MB August 29, 2013, 2:58 am
3‘{7 MERRA100.prod.assim.tavg3_3d_chm_Nv.15750108.hdf attDARO1 875.74 MB  August 28, 2013, 2:58 am

/
} 8

Page'l1 of1 Displaying objects 1 - 31 of 31
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LARC/GSFC Feder

ation

«

v SelectAll | ¥iBrowseUp (J)New~ (& Delete v | &) Upload~

More ... ¥ | Search By Name...

. 29 fs":jme Name Resource  Size Date Modified +

° Both I RO DS 2 E[“_“":/akhnin @ MERRA100.prod.assim.tavg3_3d_chm_Nv.19790131.hdf attDARO1 881.83 MB  August 28, 2013, 3:01 am
[+ [_] bbresina @ MERRA100.prod.assim.tavg3_3d_chm_Nv.19790130.hdf attDARO1 886.07 MB August 29, 2013, 3:01 am

ZO nes are 3 g;’:;i‘:::;:s:o"e [B) MERRA100.prod.assim.tavg3_3d_chm_Nv.19750128.hdf aUDAROT 890.13MB  August 29, 2013, 3:01 am
. @ (Cjciohns5 [Z) MERRA100.prod.assim.tavg3_3d_chm_Nv.15750129.hdf attDARO1 891.31 MB  August 28, 2013, 3:01 am
aCCGSS | ble 2] [:jjhthomps#maslone [E) MERRA100.prod assim.tavg3_3d_chm_Ww.15790127.hdf atDAROT 89569 MB  August29, 2013, 3:00 am
g g x:,:: maszene MERRA100.prod.assim.tava3_3d_chm_Nv.19790125.hdf ~attDARO1 820.08 MB  August 29, 2013, 3:00 am

tog eth e r [# [_]) oneadminitempZone [Z) MERRA100.prod.assim.tavg3_3d_chm_Nv.15750126.hdf attDARO1 895.87 MB  August 28, 2013, 3:00 am
Bg :’:L'k @ MERRA100.prod.assim.tava3_3d_chm_Nv.19790124.hdf ~attDARO1 883.75MB  August 29, 2013, 3:00 am

. U S e r S C an a C C e S S e [__-, CALIPSO [Z) MERRA100.prod.assim.tavg3_3d_chm_Nv.15750122.hdf attDARO1 88017 MB  August 28, 2013, 3:00 am
@ (] CERES [E) MERRA100.prod.assim.tavg3_3d_chm_Nv.19790123.hdf atDARO1 883.16MB  August 29, 2013, 3:00 am

th e d at a Vl a W eb 28 EK:H [Z) MERRA100.prod.assim.tavg3_3d_chm_Nv.15750121.hdf attDARO1 877.53MB  August 28, 2013, 2:59 am
=95 SSF @ MERRA100.prod.assim.tavg3_3d_chm_Nv.19790120.hdf ~attDARO1 876.16 MB  August 29, 2013, 2:58 am

b r OW S e r 3 ?:2:2%?":&;';— [=) MERRA100.prod.assim.tavg3_3d_chm_Nv.15750119.hdf attDARO1 882.27 MB  August 28, 2013, 2:59 am
’ 80 ::djmzéne - | [Z) MERRA100.prod.assim.tavg3_3d_chm_Nv.19790118.hdf attDARO1 882.88MB  August 28, 2013, 2:59 am

CO m m a n d I i n e ] [:j rods#tempZone @ MERRA100.prod.assim.tavg3_3d_chm_Nv.19790116.hdf attDARO1 878.93 MB  August 28, 2013, 2:58 am
’ gg;::f#"‘";‘:::e [B) MERRA100.prod.assim.tavg3_3d_chm_Nv.19790117.hdf aUDAROT 879.83MB  August29, 2013, 2:59 am

F U S E f| Ie @ ()trash [Z) MERRA100.prod.assim.tavg3_3d_chm_Nv.15750115.hdf attDARO1 87223 MB  August 28, 2013, 2:59 am
=23 masZone [E) MERRA100.prod .assim.tavg3_3d_chm_Nv.19790113.hdf attDARO1 875.18MB  August 28, 2013, 2:58 am
system, etc. "
I I MERRA [Z) MERRA100.prod.assim.tavg3_3d_chm_Nv.15750112.hdf attDARO1 87489 MB  August 28, 2013, 2:58 am

[# [ JMAITNXINT.5.2.0
[C]MAI3CPASM.5.2.0
(L JMAI3NECHM.5.2.0

& @ MERRA100.prod.assim.tava3_3d_chm_Nv.19790111.hdf attDARO1 876.38 MB  August 29, 2013, 2:58 am
e}
3 (] MAIBNPANA.5.2.0
]
e}

[Z) MERRA100.prod.assim.tavg3_3d_chm_Nv.15750110.hdf attDARO1 873.54 MB  August 28, 2013, 2:58 am

[E) MERRA100.prod assim.tavg3_3d_chm_Nv.19790109.hdf atDAROT 869.13MB  August 28, 2013, 2:58 am
(2] MAIBNVANA.5.2.0

[ JMATINXFLX.5.2.0

[Z) MERRA100.prod.assim.tavg3_3d_chm_Nv.15750108.hdf attDARO1 875.74 MB  August 28, 2013, 2:58 am
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LARC/GSFC Metadata

Collections “ | v SelectAll | | Browse Up | () New~ | @ Delete v &) Upload~ = More... ¥ Search By Name..
e
. AI I N etC D F fl IeS are [ (C)MAT3FXCHM.5.2.0 Name Resource Size Date Modified
@ @MATINECHM.5.20 |E] MERRA100.prod assim.tavg3_3d_chm_Nv.19790131.hdf attDARO1 | 881.93MB| August 29, 2013, 3:01 4
(=5 MAT3NVCHM.5.2.0
3691879 || [ MERRA100.prod.assim.tava3 3d_chm Nv.19790130.hdf attDARO1  886.07 MB _ August 28, 2013, 3:01¢
h arvested fo rn |etad ata at @ | MERRA100.prod.assim.tavg3_3d_chm_Nv.19790131.hdf =%
(02 [~0pen
. . . . @03
registration time using 500 | QA ORemon | 2 teoad [Hsme
@05 Name ~ Value Unit
. . . @08 VEroT vauT TeTTor
I RO DS I I IICrose rvlceS and @07 var:DTRAIN:long_name Detrainment cloud mass flux
@08 var:DTRAIN:fmissing_value 1.e+15f
®(09 var:DTRAIN:dim TIME:EOSGRID, Height:EOSGRID, YDim\:EOSGRID, XDim:EOSGRID
ru I e S e t—“ 10 var:DTRAIN:add_offset of
#0 :; glb:ttie MERRA reanalysis. GEOS-5.2.0
ey glb:StructMetadata.0 GROUP
@ E1%0 Ib: Global Modeling and Assimilation Office. GEOSops_5_2_0
. - glb:source eling an: similation Office. ps_5_2 ¢
(]1981
- Users can view and el Pt A .
(71983 glb:missing_value 1.e+15f
Se a rC h aC rOS S th e ([ ]1984 glb:list HDFEOSVersion, StructMetadata.0, missing_value, Conventions, title, history, int
@(]1985 glb:institution Global Modeling and Assimilation Office, NASA Goddard Space Flight Center, Grt
() 1986 glb:history File written by CFIO
m et ad at a w1987 glb:HDFEOSVersion HDFEOS_V2.14
BLI1%E | o CoreMetadata.0 GROUP
(1989 )
. glb:Conventions CF-1.0
#(]19%0
. @191 glb:contact http:iigmao.gsfc.nasa.gov/
= glb:comment GEOS-5.2.0
- Custom/derived metadata sy ,
@ ]1983 glb:ArchivedMetadata.0 GROUP
. (1994 dim:YDim:EOSGRID 361
can be appl |ed to any B(71985 | | dimXDim:EOSGRID 540
(1998 dim:TIME:EOSGRID 8
. . wOeer dimlist TIME:EOSGRID, Height:EOSGRID, YDim\:EOSGRID, XDim:EOSGRID
CO"eCtlon Or fl Ie (1998 dim:Height:EOSGRID 72
(] 1988
- checksum 8501171d5453867784280ce9d150a87f
@ (£]2000
(#2001 overview metadata Copies  More
(72002 v
(72003 Page1 of1 Displaying objects 1 - 31 of 31
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Advanced Search

Attributes

Name:

Modified Within:
Owner:

Resource:

Only:

Current Collection:

Metadata
var:VC:long_name
Name

Name

Name

Name

National Aeronautics and Space Administration

LARC/GSFC Search

- Files can be searched by attribute or metadata

Name or Partial Name, case sensitive
Any Time e
Owner of the file
Resource of the file

[ Under Current Collection

/masZone/home/anon/MERRA

v = 7 Northward component of 1
v Op v Value
v Op v Value
v Op v Value
N Op v Value

NASA Computational & Information Sciences & Technology Office
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IRODS federation can be a powerful mechanism for creating ensembles of
distributed data

Collections are still managed by the data owners, but iRODS provides mechanisms
for creating and enforcing policies that control external access within the federation

iIRODS abstracts the advertised collection and the physical location of the data. As
a result, the data can be relocated or extended without disturbing the federated
consumer. In fact the consumer needn’t be aware of the federation, as it appears
as one large ensemble

This approach enables parallel downloads of datasets from selected replica servers
that can be geographically dispersed, but still accessible by users worldwide

NASA Computational & Information Sciences & Technology Office 18



Next Steps

Inclusion of a new member to the federation
Extended access to files on the ASDC's tape archive
Collection expansion to include LandSAT and MODIS data

Utilization of the NetCDF plugin to assign metadata to arbitrary NetCDF/HDF4/
HDF5 data.

Testing/utilization of the iIRODS HDFS plugin (Hadoop access)

Testing/utilization of methods to register remote data in the Public Domain via
iIRODS MicroService Objects

Automated file registration using operating system level triggers (i.e., 'iNotify")

National Aeronautics and Space Administration NASA Computational & Information Sciences & Technology Office 19



Future ASDC iRODS Configuration
PUT HTTPIHTTPS -

f Rich Web Browser
Command Line FUSE Filesystem

Interface

iCAT

Rules Engine

iRODS 3.2

Ontology

OS SLES 11 SP1

ireg
- 30GB
Aqua-FM3-MODIS-Beta1
900 TB
l GPFS '

IASDC_archive
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