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3 SUMMARY

e ESA, CASPAR and Long Term Data Preservation

e ESA CASPAR testbed
e CASPAR & GENESI-DR combined approach




ESA and EO introduction
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e ESA users worldwide have access to ~4 PB of EO

data
— EO data provide global coverage of the Earth

— Data volumes are increasing dramatically
—Larﬁ_e requirements for accessing historical
archives

e This unigue dataset has to be preserved!
— ESA Is promoting a European EO LTDP

Strategy
— ESA Is Involved In International
preservation activities

several




CASPAR

- = e Cultural, Artistic and Scientific
Gt 1t b f e et | knowledge for Preservation,
fure of s and e Access and Retrieval

e CASPAR is an Integrated Project
co-financed by EU within the
Sixth Framework Programme
(Priority IST-2005-2.5.10,
"Access to and preservation of
cultural and scientific resources").

« CASPAR has built a framework
to support the end-to-end
preservation lifecycle for digital
Information, based on the OAIS

OAIS comliance reference model, with a strong
A T focus on the preservation of the
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Preservation of authenticity and digital rights d at a.
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Duration: April 2006 — November 2009




ESA role in CASPAR
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« ESA participation to CASPAR was mainly driven by the
Interest In:
— consolidating and extending the validity of the OAIS
reference model, already adopted in several internal

Initiatives (e.g. SAFE);
— developing preservation technigues/tools covering not

only the data but also the knowledge associated with
them in order to maintain the scientific capabilities of ES

data users.

« CASPAR Scientific Testbed
— ESA user and data/infrastructure provider

— ACS technical side of the testbed implementation
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v Testbed focus
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‘ Testbed goals
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Development of a complete 100% CASPAR components
based preservation system (ESA CASPAR System)

* supporting data providers in the preservation of the users
capabilities to process data using appropriate knowledge

e providing basic archiving features as Ingest, Access,
Retrieve AND:

— Knowledge preservation

— Replinfo creation and appropriate browsing
— User Communities profiling

— OAIS compliance

— On demand generation of data
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Testbed activities

The ESA testbed has covered:

the setup of the framework in ESA-ESRIN;

the definition and collection of a significant sample of a whole
processing chain dataset;

the conversion of data from the native format to a OAIS compliant
format;

the analysis of ontologies to describe and preserve scientific
workflows (e.g. the applicability of CIDOC CRM on scientific data);

the generation of appropriate Representation Information,
Descriptive Information, Knowledge Modules and Scientific
Community profiles;

the implementation of a 100% CASPAR-based archiving system;

the ingestion and the retrieval (through a profile-based access) of
data and related Replnfo;

the coping with some long term data preservation problems by using
only CASPAR components, methodology and tools.

Trlrmarion Socieny
and hedfia
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Testbed Dataset

The ESA selected dataset for the CASPAR scientific testbed consists of data from GOME (Global Ozone
Monitoring Experiment), a sensor on board the ESA ERS-2 (European Remote Sensing) satellite

GOME L1 L1B->L1C L1B->L1C
products processor source code
L dme_1st.doc
ERS-PrOdUCtS.pdf readme.doc ;
ProductSpecification.pdf |lease 101.doc The C Bible
s PSD.pdf or_manual.pdf AN
v s ane license.doc vtouse 101.doc
The ERS-2 satq disclaimer.pdf
The GOME sernsor |

00
Level 3

240
Level 1 Level 2
Raw Data Calibrated Radiances Atmospheric Trace Gas Global dlaps
The steps of GOME data processing
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Ingested AIP (OAIS
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Content Information
<\\ Descriptive
: Representation Information
Data ObjeCt Information
_ J
( . - . - \
. Preservation Description Information )
The filename o
itself ™\ i
\{ Reference ] [Provenance] Packaging
Information
4
J
//{ ConteWxity ]
Empty < S _ )
i J
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The principal investigator who
recorded the data and the
information concerning its storage,
handling and migration

A Cyclical

Redundancy
Check (CRC)
code for a file

compliant)

\‘ Metadata is extracted by

the product and contained
in the manifest file

The Replnfo provided are

S contained in the manifest

file and in the schemas

No packaging restrictions

Tl ion Sociery
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Data Producer

SIP

GOME L1B data

SIP

L1 Processor

»
»

Ingest phase

FIND

PACK

@ Level 1B AIP

Level 1C Proxy AIP

i

Level 1 Docs AIP

@ Processor Executable AIP

6’ Processor Source Code AIP

| N
Processor Docs AlP

PDS

'
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Search and Retrieve phase
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LS

) Level 1B AIP GOME Expert

v Level 1C Proxy AIP < FIND
, Replnfo
Level 1 Docs AlIP E

@ Processor Executable AIP
GOME User

I

@? Processor Source Code AIP
Replnfo

Replnfo

LS
% Replnfo
Processor Help Docs AIP

Additional Repinfo

d Level 1C AIP
On Demand

Registry

o
BUE
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Underlying ontology

C1 Digital Object E29 Design or Procedure
ce ¢ -0 gdpli_ex-lm

GOME L1B->C Source Code
Y
F2-A1as type P33 used|specific technique
%ﬁ; af) S(E used as-gource [WE}SDUSEU Ty "
E55 Tvpe Was Saurce _ :
yP C3 Formal Derivation E28 Conceptual Object
Compilation ANSI C compiler

C language

511 had output

52 used as source
(was gource for)

C1 Digital Object
gdpi1_ex.ldin {E1 B->L1C processor)
C1 Digital Object E28 Conceptual Object
FFTW library {2.1.3) and math libraries LINUX 2419
P2 r&%aé&pe
(1 byge of) E28 Conceptual Object
E55 Type : ES5 Type DELL
Executable C10 Software Executl_on Library
52 used a5 so 513 used para 5 (is type of)
_ __(was sourg (parameters for) ':I':é f;jé:th;%e T T
C1 Digital Object — C1 Digital Object i DS‘”’
GOME L1E data (wad, output of) Execution phase libraries
513 use —
(parapieters for) P2 has type ES5 Type
C1 Digital Object C1 Digital Object é|;g$$1 HARDWARE
Auxiliary data if heeded
ry GOME L1C Product " ERARY
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\g Preservation process (update phase)

\..u— J .I_\ I—<

Uses GOME data

GOME L1 Dataset
User Community

L1B->L1C processor
L1 products

L1B->L1C processor source code ifi
Documents i
Events chain
OS or lib change

e

POM FIND PDS

ingestion

Alert

Processor recompiled

Replinfo
Update

Processor reingested

spurce coqe

Docs & Links updated

Notification to users

b= I el o R AR R R ]
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w Testbed Validation

 Change in Software (new release of FFTW library needed
to compile the processor)

e Change in Environment (migration from obsolete LINUX
operating system to the more used SUN SOLARIS)

Redhat5.3 L ||
Linmux

Open
Solaris

UBUNTU

Solaris
510

Solaris
5.10
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ESA CASPAR System
DEMO

8= gome esa

Heip

I Edit Wiew History HBookmarks Tools
@O

| b of fyirtu, .. o i'd Represantatio... ®

| [ Losgimi

Welcome! Select a profile to login

caspar DC Profile | System Administratorfarchiver :
N

(oo |

The profile sslection will affect the Testhed evecubon, in ferme. of

- awmdables menu funchons and scbons
Representation infammation made avalable to the user (accordmg to its Knowbedge Bass)

&  hitpfpC-alessio.B0ACaspar-demo2fome |sF
x | vMware infras... % | [+] The Basic Env... » i o]0 nuavi mess... N

- Mozill

- o Em

Kluly -]
@ marcog@ocad... || @ [xciock (en o, || & Derautr Sexs... || L VISAN 340 (o |[ o4 19960835060, ||
FA— ]

http://caspar-nas.esrin.esa.int:9999/caspar-demo?2

o
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g Benefits and major outcomes

« Framework validation (CASPAR components are suitable for
preservation of ES data)

 Lesson learnt
— preservation of knowledge associated to data
— preservation not only of data but also of data processing

— best practices to cope with long term data preservation problems by
using OAIS model real applications

 Main outcomes

— development of a 100% CASPAR components based framework
(ESA CASPAR System is available for further enhancement/testing
and for users and data owners/providers willing to see a practical
approach to preservation using CASPAR solutions)

— demonstration of the suitability of CASPAR solutions for
applications in the Earth Science field (in the ESA EO Ground
Segments infrastructure)

— integration with GENESI-DR

Trlrmarion Socieny
and hedfia
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e Ground European Network
for Earth Science
Interoperations — Digital
Repositories

e GENESI-DR iIs a federation
of Digital Repositories (DR)
dedicated to Earth Science

- sl ~____+» GENESI-DR provides to
E=ENES-a = users/applications open

INFRA-2007-1.2.1 : Scientific Digital Repositories access to different

D ion:J 1, 2008 — April 30, 2010 :
umtmnTntgrl.IE?:r:rundin_g:4.4pl":ll.€ _ European Earth SCIence
Digital Repositories through
L 4 the same interface.

EC Grant Adgreement no. 212073

—

fNoterra 42, BNA M ) s WA o o & o @esa
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CASPAR & GENESI-DR

« CASPAR will benefit from the
GENESI-DR services to validate in a
more complete form its data
preservation framework in the Earth
Science domain

« GENESI-DR Research Infrastructure
will demonstrate its ability to adopt
data preservation and curation
mechanisms defined in CASPAR.

 The integration of the ESA CASPAR
System in the GENESI-DR
infrastructure will promote the
“CASPAR preservation model” in a
wide community sharing the ESA
CASPAR experience with other ES
stakeholders

« We are evaluating how to evolve
CASPAR and GENESI-DR to
respond to new requirements in the
ES community




CASPAR & GENESI-DR

approach

GENESiIfication of a CASPAR-
based DR (ESA CASPAR
System)

GENESI-DR Ozone
Processing and &
Profiles Validation GOME L1B L1IB->L 1C
services DATA processor

2. Development of services
accessible through GENESI-
DR to estimate vertical profiles
of ozone or generate L1C data
using processing software and
data both preserved in

. A CASPAR
’“\_\J .
3. Allow users to preserve their
Ozone profiles processing results in CASPAR

4. To return profile-based
Representation Information to
GENESI users

5. To define a strategy for
propagating CASPAR features
to other interested GENESI
DRs.




CASPAR &GENESI-DR

Eliana Li ¢
A single access point to Earth Science data

2 GENESI-DR

Partners Services

My folder My Profile My ¥irtual Organization
g're guerving one access point

caspar_gome_ vl al o Aor-site . genesi-dr.en
Info taken from

hitp: f fdv-site.genesi-d

Search Digital
Repositories using
OpenSearch

Leufgenesifers?Z_gomefcaspar_gome_lvl fdescriptionf

Theess gueries hawve the follofing common elements:

bbox{geo:box}
|-5.1 415.43.51.43.59.14

| start{time:start}

I
1206 =] [January =] |01 =]

| stopf{time:end} |

[1557.=] [1

June

Jduly
August
September
Srep e Cictober
Movember
December

Free text search : g{searchTerms}

Qlue

ID

Metadata
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S THANK YOuU!!

ESA CASPAR TEAM: www.esa.int
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