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Introduction

All CMIP6 datasets and files get PIDs.

PIDs keep track of... fhdl:21-14100/
= Current copies (originals, replicas) O0bar
= Older/newer versions

= Which files contained in which datasets

= Checksums

= Errata lds

...and will be available after an object’s lifetime!
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Users’ perspective

= P|Ds are found in CoG and
in netcdf headers.

= PIDs lead to a Landing
Page which allows to

orowse hierarchies,

versions ...
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File Edit View History Bookmarks Tools Help

{ Data Information View x
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i_\(- | (:) @  hitps;//handle-esgf.dkrz.de/Ip/hdl:21.14100/Iptest_dataset_1
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CMIP6 Data Information View

WCRP.aCMIP6

ESGF&

Earth Systemn Grid Federation

ez cmipd.output1!. MIROC.MIROCS5.decadal1969.mon.atmos.Amon.roi

1p1.pr
General Information

DRS name

Persistent identifier

\ersion

Newer version

Older version

Data host(s)
esgf-original.dkrz.de

esqgf-dev3.dkrz.de

Errata
my_errata_id_1

my_errata_id_2

Files belonging to this dataset
pr_Amon_MIROCS_decadal1969_r5i1p1_197001-197912.nc

pr_Amon_MIROC5_decadal1969 r5ipi_197001-197912.nc

cmip5.output! MIROC.MIROCS.decadal1969.mon.atmos.Amon.rai1p1.pr

21.14100/Iptest_dataset_1
20120710
21.14100/Iptest_dataset_following

21.14100/Iptest_dataset_previous

hdl:21.14100/Iptest_file_1

21.14100/ptest_file_2

This PID landing page service is provided by <=-ewz (German Glimate Gomputing Centre).




How? — Concept

= ESGF-publisher sends messages to PID service <hd/-21.14100/
whenever it (un)publishes a dataset

= Previous/following versions are updated automatically

= File PIDs: UUIDs written by CMOR into netcdf file
(former tracking ids)

= Dataset PIDs: UUIDs created by esgf-pid library

( . :
Publication ( Unpublication
{ ] Another replicaLURL chlangeLJ ]

l First replicaJ l [Next version published]

~—_ ____— After data unpublication,

L~ the PID continues to exist
Lifetime of a data

object in ESGEF...

and provide information.

Merret Buurman (DKRZ) 06.12.2016



How? — Publishing process

Data node Handle Node

Message -
: — Handle
consuming }== :
. erver
servlet -w s

ESGF- » esgf-pid Messaging
publisher library queue

@ python’ BhRabbit &, /] maricpgHandle.Net”

Java

Covered by tests!

Merret Buurman (DKRZ) 06.12.2016



How? — RabbitMQ federation

The PID registration and metadata

update tasks are pushed to a

message gueueing system

facilitating high availability and

scalability... ...and then

processed
asynchronously.

e faRabbit /

Queue

consuming servlet | —>

———————

PID server

Main concern: No blocking/slowing down the publication!
(e.g. down times, publication peaks...)

Merret Buurman (DKRZ)
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What does the service rely on?

Data provider:
= Use CMOR (creates file PIDs)

= Changed files 2 changed checksum
- Use CMOR again = get new PID

= Change in dataset (e.g. forgotten files) 2 New version
(Same dataset_id = Same content)

Data publisher

= All must go through publisher
(incl. replicas and unpublication)

= Config: RabbitMQ URLs and credentials, etc. ...

06.12.2016
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Operative processes and CDNOT (current suggestion)

= Tier-1 nodes know credentials for RabbitMQ nodes
& distribute them to publisher nodes

= Tier-1 nodes maintain list of publisher nodes (e.g. to notify
them if RabbitMQ credentials change)

= Publishers must be configured for CMIP6
= will not work if RabbitMQ configuration is missing

= must contact Tier-1 nodes to acquire credentials for multiple
RabbitMQ endpoints

= if configured correctly, but all RabbitMQ nodes are offline, publication
will still work

= CDNOT to oversee this
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Other PID applications

Errata ids

" Errata addition and removal (by IPSL)
— Talks by Guillaume and Atef

https://acme-climate.atlassian.net/wiki/display/ESGF/QCWT+Errata+Service
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Other PID applications

Data carts

= P|Ds for collections of data sets

= Anyone can stick a PID to such a collection,
using the CoG

= How? CoG sends a PID request to the
RabbitMQ queue using the same library
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<&=> DKRZ

Hosted by

I t i || h Powered by 5y and LK
< Insert organizational logo(s) here = ESGF@O*‘

Welcome, Admin. | You are a ESGF-FEDTESTDKRZ.DE Node Administrator | Regisier a New Project | My Profile | Log out

You are at the ESGF-FEDTEST.DKRZ.DE node

I Technica supen

& My Data Cart (4)
My DataCart

Number of Items (4)

Collective Services for All Selected Datasets: [ WGET Script] [LAS Visualization ] [ Globus Download] [ Collection PID ]

When 'Show Files' is clicked, or when using WGET or Globus, you may use an optional string to sub-select the filenames: | Apply

[C] select All Datasets & Remove Al

cmip6.CMIP.CSIRO-BOM.ACCESS-1-0.piControl.ri1pi1f1.6hrLev.ua.gn
Data Node: esgf-dev.dkrz.de
Version: 20160714
Total Number of Files (for all variables): 1
[ Show Metadata] [ Show Files] [ THREDDS Catalog] [WGET Script] [LAS Visualization] [PID] [ Show Citation ]

Mix

Remove

obs4mips.SU.ATSR2-AATSR.od550aer.mon
Data Node: eridanus.eoc.dirde
Version: 42 % Remove
Total Number of Files (for all variables): 7
[ Show Metadata] [ Show Files] [ THREDDS Catalog] [WGET Script] [LAS Visualization] [ Tech Note ]

cmip6.CMIP.CSIRO-BOM.NICAM.piControl.r1i1p1f1.Amon.hfls.gn
Data Node: esgf-dev.dkrz de

Version: 20160714 ¥ Remove
Total Number of Files (for all variables): 2
[ Show Metadata] [ Show Files] [ THREDDS Catalog] [WGET Script] [LAS Visualization] [PID] [ Show Citation ]
obs4MIPs SSMI-MERIS Water Vapor Path L3 Monthly Data
Description: GlobVapour - Total Column Water Vapour monthly mean from SSMI+MERIS
Data Node: esgf.dkrzde ¥ Remove
(] Version: 20140616 o

Total Number of Files (for all variables): 4
[ Show Metadata] [ Show Files] [ THREDDS Catalog] [WGET Script] [PID] [ Show Citation] [ Tech Note] [ Globus Download |

ESGF sponsors and partners CoG version 3.6.1 Earth Systemn CoG sponsors and partners
DoE Office of Science | IS-ENES | NASA | NOAA | NCI | NSF ESGF P2P Verzion v2.4.0-devel-release NOAA | NASA | NSF | DoE Office of Science | IS-ENES
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<&=> DKRZ

Hosted by

| it t 1 )h Powered by i and 19
< Insert organizational logo(s) here = ESGF@O*G

Welcome, Admin. | You are a ESGF-FEDTESTDKRZ.DE Node Administrator | Regisier a New Project | My Profile | Log out

You are at the ESGF-FEDTEST.DKRZ.DE node
Technical Support
& My Data Cart (4)

My DataCart

Number of Items (4)

Collective Services for All Selected Datasets: [ WGET Script] [ LAS Visualization] [ Globus Download ] [ Hide Collection PID ]

When 'Show Files' is clicked, or when using WGET or Globus, you may use an optional string to sub-select the flenames: ‘ |

o] [

Collection PID for the selected datasets:
hdl:21.14100/1f9dEb80-6f2e-305b-aeb4-b00157263733

You can use this persistent identifier to refer back to your individual data cart. Note that
this is no guarantee that the data in the cart will remain available or stable, but only that
there will always be a reference back to them. For more information, see here.

[[] select All Datasets = Remove All

i

cmip6.CMIP.CSIRO-BOM.ACCESS-1-0.piControl.r1i1pi1f1.6hrLev.ua.gn
Data Node: esgf-dev.dkrz de
Version: 20160714
Total Mumber of Files (for all variables): 1
[ Show Metadata] [ Show Files] [ THREDDS Catalog] [WGET Script] [LAS Visualization] [PID] [ Show Citation ]

fix

Remove

obs4mips.SU.ATSR2-AATSR.od550aer.mon
Data MNode: eridanus.eoc.dirde s
Version: 42 & Remove
Total Mumber of Files (for all variables). 7
[ Show Metadata] [ Show Files] [ THREDDS Catalog] [WGET Script] [LAS Visualization] [ Tech Note ]

cmip6.CMIP.CSIRO-BOM.NICAM.piControl.r1iip1fi.Amon.hfls.gn
Data Node: esgf-dev dkrz de 5
Version: 20160714 & Remove
Total Number of Files (for all variables): 2
[ Show Metadata] [ Show Files] [ THREDDS Catalog] [WGET Script] [LAS Visualization] [PID] [ Show Citation ]

obs4MIPs SSMI-MERIS Water Vapor Path L3 Monthly Data

Description: GlobVapour - Total Column Water Vapour monthly mean from SSMI+MERIS
- 0 Data Node: esgf1.dkrzde

Version: 20140616 .

Total Mumber of Files (for all variables): 4

[ Show Metadata] [ Show Files] [ THREDDS Catalog] [WGET Script] [PID] [ Show Citation] [ Tech Note] [ Globus Download ]

fix

Remove

ESGF sponsors and partners CoG version 3.6.1 Earth System CoG sponsors and partners
DoE Office of Science | IS-ENES | NASA | NOAA | NCI | NSF ESGF P2P Version v2 4 0-devel-release MOAA | NASA | NSF | DoE Office of Science | IS-ENES
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File Edit View History Bookmarks Tools Help

Lo Data Information View

&

Data Cart Information View

exm Collection

General Information
DRS name Collection

Persistent identifier 21.14100/53386ee1-da0f-309b-9417-8566d500209%¢

TimeStamp 2016-11-09T11:49:54. 711+00:00

Handles belonging to this Collection

cmip6.CMIP.CSIRO-BOM.NICAM_piControl.ri1p1f1 Amon.rsut.gn (version 20160744)  hdl:21.14100/e8d9b430-4360-3cd7-a787-d2136e5691¢5
(dataset)

cmip6.CMIP.CSIRO-BOM.NICAM.piControl.rii1p1f1.Amon.hfls.gn (version 20160714) hdl:21.14100/f21e70e8-beda-3561-85e7-af42440026ac
(dataset)
obs4MIPs. FUB-DWD_SSMI-MERIS.prw.mon (version 20140616) (dataset) hdl10876/ESGF/4ee0d37b-6454-44bf-baef-e738b2ecedbd

Dataset ids belonging to this Collection

obs4mips. SU ATSR2-AATSR. 0d5350aermon.v42

This PID landing page service is provided by <==wsz (German Climate Gomputing CGentre).

Merret Buurman (DKRZ)
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)
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Publication demo

(VideO, 1 minute, please use Chrome)
https://esgf-fedtest.dkrz.de/api/f2fvideo/

1. Watch the publisher assign PIDs to datasets and
send messages to RabbitMQ

2. Watch RabbitMQ receive the messages

3. Watch a user get a PID for a custom set of
datasets

Merret Buurman (DKRZ) 06.12.2016
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Next steps...

= Command line tool to check netcdf files /
content of a directory:

= Any outdated versions?
= Any corrupted files?

Merret Buurman (DKRZ) 06.12.2016



DKRZ

Any questions or comments?

Please contact me: buurman@dkrz.de
or have a look at the poster 2

To play with the landing page, please
check out the test handle:

hdl.handle.net/21.14100/f21e70e8-beda-

Persistent Identifiers (PIDs) for CMIP6 data
M. Buurman, T. Weigel, K. Berger, S. Kindermann
German Climate Computing Centre (DKRZ)

<= DKRZ

What are Persistent Identifiers...

Al files and datasets objects get persistent identibers
{PIDs). PIDs are unique identifers that are globally
accessible, along with some metadata (the FID record.

“This infarmation €an be viewed on a landing page. even
after unpublication of the data from the ESG.

hal:z1 1a190/aizsce regs

Birm b o

[Fbtern) e )
N G J

it regiea] | [ vareon pubizhes

Dataset and file PiDs are created during first
publication of s dataset/file, and updated every
time the metadata changes.

They keep track of “hipe-
data objects: Dataset PIDs fink to (the PIDs of)
their contained files, and to previous and
follawing versions, File PIDs link to all datasets
that contain

Files contain their FID in the netodf file header
(modéfied tracking Ids, added by CMOR)

A different type of PIDs are data cart PIDs.

Screenshot of a CMIPG PID landing page.

e Yorm e O ESGEG
oS sutput . MIROC MIROCS decartal1999,on imos Aman 151

Implementation

The PID crmation is smbedded n the ESGF data publication process.
but carmied out asynchronously to prevent slowing down the data
publication during publication pesks.

(1) The ESGF publisher uses the esgfpid python library to push the
FID creation tasks to a distributed message queusing system.

12) The tasks are processed by 3 message consuming serviet that
Creates or updstes the PID records.

[
They uniquely identify a user-defined set of
datasets and can be crasted by the usar TRTTYT,
via the CoG frontend o RabbitM(
=
Handle Net™
The publisher (or other IS hiptiyvent =T
madle oderated messaging um :
The Handle System ermats systam or the CoG system consists of several runs at the Hande
i A Eeiel nodes at various data node in Hamburg and
The persistent idantfers used e centres {PCMDI, IPSL. populates the Handle
in ESGF/CMIPG are called Handles. = KR Server database with
The Handle System i an imple- e PID records,
mentation of the PID concapt. which - It stores the requests untl
it immediately receives req
is alsn underlying the Digital Object Tha PID stiing bk teas the the consuming serviet
Identifiers (DOls). o0t vl far s e has capacities to process
£ ther.
Whie techoicallythe same, handies ration and createn of the

can be emgloyed mare flexibly than

Al data nodes need to

During our tests, the
consuming serviet was able

receive credentials forthe 10 handle six publisher
CMIPS Example Handie: 2114100/ e s i aars b instances. running in
efecasbc-3220-3c2b- their index rodes. paralle without requests
bef7-316cad08 3605 EGU

piling up in the queve.

3561-85e7-af42440026ac

Contact: Buumangdrz de.
Hitgiwww.dhez de

To view the contents of a handle record, please check out

hdl.handle.net/21.14100/f21e70e8-beda-
3561-85e7-af42440026ac?noredirect

Merret Buurman (DKRZ)
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Merret Buurman (DKRZ) 06.12.2016



Additional slides, just in case...
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esgfpid python library

= Source code on IS-ENES-GitHub:
https://github.com/IS-ENES-Data/esgf-pid

= |nstallable via pip from Pypi:
https://pypi.python.org/pypi/esgfpid/

= Unit-test covered (automatic Cl using Jenkins):
http://jenkins.dkrz.de/view/ESGF/job/esgf-pid/

= |ntegration tests exist, but have to be run manually, because it
is difficult to check the desired behaviour (as the library is
designed to keep quiet).

= Documentation built by sphinx-docs:
https://doc.redmine.dkrz.de/esgfpid/html/

Merret Buurman (DKRZ) 06.12.2016
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Documentation of esgfpid

= Documentation of the python library
= Overview over whole CMIP6-PID-Setup

= General usage of esgfpid python library, with
examples

= Documentation of all APl methods and their
parameters

= Built using sphinxdocs; automated by jenkins

= Have a look:
https://doc.redmine.dkrz.de/esgfpid/html/
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https://doc.redmine.dkrz.de/esgfpid/html/

€ | P | (D jenkinsdkrz.de/view/ESGF /job/esgfpid-docs/ws/docs/build/html/index.htm|

Merret Buurman (DKRZ)

Q Welcome to the esgfpid d... X%

ESGF PID Consumer Tests

Search docs

Overall structure of the CMIPG PID
setup

esgfpid Python library documentation

Asynchronous communication with
RabbitMQ

c & © H

Docs » Welcome to the esgfpid documentation View page source

Welcome to the esgfpid documentation

Contents:

» Overall structure of the CMIP6 PID setup
o PIDs in CMIP&
How is it done?
esgfpid library
Message Queueing System
PID creation servlet
* esgfpid Python library documentation
o Usage of the library for perform PID tasks
o Asynchronous messaging thread
o Initializing the library
o Full method documentation
* Asynchronous communication with RabbitMQ
o Module “asynchronous”

Indices and tables

* Index
» Module Index
» Search Page

Next

© Copyright 2016, Merret Buurman (DKRZ).
Built with Sphinx using a theme provided by Read the Docs.
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ﬁ esgfpid Python library doc... %

ESGF PID Consumer Tests

Search docs

Overall structure of the CMIP6 PID
setup

esgfpid Python library
documentation

Usage of the library for perform PID
tasks

Asynchronous messaging thread
Initializing the library
Full method decumentation

Asynchronous communication wit
RabbitMQ

jenkins.dkrz.de/view/ESGF/job/esgfpid-docs/ws/docs/build/html/esgfpidpythonlibrary.html#usage-of-the-library-for-perfc

B¢

¢ ¢ @
Usage of the library for perform PID tasks

General usage

(1) First, you create an instance of the client (see Initializing the library). It holds all
necessary config to connect to the RabbitMQ messaging system and perform PID
creations and updates.

connector = esgfpid.Connector(...)

(2) Next, start the connection to RabbitMQ (which runs in a parallel thread, see
Asynchronous messaging thread)

connector.start_messaging_thread()

(3) Then, use the client's methods to create/update PIDs for datasets, files and data
carts. Some tasks are simple methods (e.g. unpublication, see Task “Unpublication”),
others require the creation of another object (e.g. dataset publication, see Task
“Publication™).

connector.unpublish_one_version(...)
(4) Finally, stop the connection to RabbitMQ and wait for any pending messages.

connector. finish_messaging_thread()

Task “Publication”

Publication includes first publication and republication of both original copies and
replicas.

1. Create a publication assistant: create_publication_assistant()
2. Add information about all files individually: add_file()
3. Tell the assistant that all files have been added and the publication should be
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Q esgfpid Python library doc...

(- (i) | jenkins.dkrz.de/view/ESGF/job/esgfpid-docs/ws/docs/build/html/esgfpid pythonlibrary.htm!

ESGF PID Consumer Tests

Search docs

Overall structure of the CMIP6 PID
setup

esgfpid Python library
documentation

Usage of the library for perform PID
tasks

Asynchrenous messaging thread
Initializing the library
Full method documentation

/nchronous communication
ithv

Connector.unpublish_all_versions(*fargs) [source]

Sends a PID update request for the unpublication of all versions of a dataset
currently published at the given data node.

If the library has solr access, it will try to find all the dataset versions and their
handles from solr, and send individual messages for each version. Otherwise, one
message is sent, and the queue consuming servlet has to identify the relevant
versions, also making sure not to unpublish any versions that may have been
republished in the meantime.

Parameters: drs_id — Dataset id of the dataset to be unpublished.

Raises: ArgumentError: If the data node was not provided at library initialization.

Connector.add_errata_ids(*"args) [source]
Add errata ids to a dataset handle record.

To call this method, you do not need to provide the PID of the dataset. Instead, the
PID string is derived from the dataset id and the version number.

Parameters: e errata_ids — Mandatory. A list of errata ids (strings) to be added to the
handle record.

e drs_id — Mandatory. The dataset id of the dataset to whose handle
record the errata ids are to be added. (This is needed because the
handle is found by making a hash over dataset id and version
number).

« version_number — Mandatory. The version number of the dataset to
whose handle record the errata ids are to be added. (This is needed
because the handle is found by making a hash over dataset id and

version number).

Connector.remove_errata_ids(*args) [source]
Remove errata ids from a dataset handle record.

To call this method, you do not need to provide the PID of the dataset. Instead, the
PID string is derived from the dataset id and the version number.




Queue-consumer (Java servlet)

= Consumer has thorough integration tests:
http://jenkins.dkrz.de/view/ESGF/job/
handlequeueconsumer-integration/

= Consumer has some JUnit tests (same jenkins job)

= Documentation of integration tests (built by sphinx-docs):
https://doc.redmine.dkrz.de/consumer-integration/html/

= Documentation of consumer servlet (javadoc): DKRZ-internal
(https://doc.redmine.dkrz.de/handlequeueconsumer/apidocs/)

Merret Buurman (DKRZ) 06.12.2016
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http://jenkins.dkrz.de/view/ESGF/job/handlequeueconsumer-integration/
https://doc.redmine.dkrz.de/consumer-integration/html/
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Overview (handle-queueconsdu...

| (- ) () @  httpsy//doc.redmine.dkrz.de/handlequeusconsumer/apidocs/

All Classes Overview | Package Class Use Tree Deprecated Index Help

Packages
= Prev  Next Frames No Frames

de.dkrz.queueconsumer

de dkrz.queueconsumer.config

de dkrz.queueconsumer.exceptiol handle'q ueueconsumer 0-3 API
de.dkrz.queueconsumer.handleng
de dkrz_queueconsumer handlere ————

de dkrz_queueconsumer handlere

de dkrz_queueconsumer handlere Package Description
de dkrz_queueconsumer handlere
de dkrz_queueconsumer.handlese
de dkrz_.queueconsumer.jobs de.dkrz.queueconsumer.config
de dkrz.queueconsumer.message
de dkrz.queueconsumer.message +

de.dkrz.queueconsumer

de.dkrz.queueconsumer.exceptions

q F de.dkrz.queueconsumer.handlename

de.dkrz.queueconsumer.handlerecords
All Classes de.dkrz.queueconsumer.handlerecords.locations
AbstractJob de.dkrz.queueconsumer.handlerecords.nonfifo

AbstractJobWithDatasetVersions de.dkrz.queueconsumer.handlerecords.vocabulary
AbstractRecordOperation
AggregationlLevel
BaseHandleRecord de.dkrz.queueconsumer.jobs
ChecksumComparison
ChecksumType
ClosedCollectionRecord
Config de.dkrz.queueconsumer.recordoperations
ConfigException
ConfigFinder
ConsumerSetupException de.dkrz.queueconsumer.versionfinding

de.dkrz.queueconsumer.handleserver

de.dkrz.queueconsumer.messages

de.dkrz.queueconsumer.messages.vocabulary

de.dkrz.queueconsumer.utils

ConsumerStatistics de.dkrz.queueconsumer.versionfinding.mysql
ConsumingRunnable

CsvMockConnector
DataCartJob de.dkrz.queueconsumer.versionfinding.solr
DataCartOperation
DatasetFollowUpVersionUpdateO
DatasetHandleRecord
DatasetOrFileRecord
DatasetOriginalLocationEntry
DatasetPreviousVersionUpdateOy
DatasetPublicationJob Copyright @ 2016. All rights reserved.
DatasetPublicationOperation
DatasetReplicalocationsEntry
DatasetUnpublicationOneVersion!
DatasetVersionFinder
DatasetVersionRecheckJob
DatasetVersionsAdditionOperatiol
DifferentHostException
DurationStatistics
ErrataAdditionJob
ErrataAdditionOperation
ErrataNonFifoChecker
ErrataRemovalJob
ErrataRemovalOperation
ErrorCode
FrrorDurina.

<

de.dkrz.queueconsumer.versionfinding.other
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testcase501 (addition)

Adding several erata ids to (virgin} record.
The record did not have any errata info before.
Evata had never been added before, so the _ADDED_ERRATA_IDS field has to be created.

Befove: No emata at all.

testcase581 = {
"HANDLE": "21.T14996/TESTCASES@1",
“AGGREGATION LEVEL":"DATASET",
“FIXED_CONTENT™:"TRUE",
"DRS_ID":"foo/bar/baz/drs/tc501",
"VERSION_NUMBER":"2015",
"URL":"https://handle-esgf.dkrz.de/1p/21.1t14996/testcase5@1",
"HOSTING_NODE":"<locations><location publishedOn=\"2088-10-10T10:00:00.
“HAS_PARTS":"hdl:21.t14996/snake;hdl:21.t14996/monkey"

< | 11

Message: Adding two errata ids (errata_blue, emata_red)

testcase581 = {
"handle": "21.t14996/testcase501",
"message_timestamp”: "2002-10-10T10:00:00.000000+00:08",
“errata_ids": [“errata_blue”,"errata_red"],
"operation”: "add_errata_ids",
"drs_id":"foo/bar/baz/drs/tc501",
"version_number™:2016,
"ROUTING_KEY":"cmip6.publisher.HASH.errata.add"

After: Field for erata is created, the emata ids are added (erata_blue, emata_ved)

testcase581 = {
"HANDLE™: “21.T14996/TESTCASES@1",
"AGGREGATION_LEVEL™:"DATASET",
"FIXED_CONTENT":"TRUE",
"DRS_ID":"foo/bar/baz/drs/tc501",
"VERSION_NUMBER":"2015",
"URL":"https://handle-esgf.dkrz.de/1p/21.1t14996/testcase5@1",
"HOSTING_NODE":"<locations><location publishedOn=\"2088-10-10T10:00:00.
"HAS_PARTS":"hdl:21.t14996/snake;hd1:21.t14996/monkey",
"ERRATA_IDS":"errata_blue;errata_red”,
"_ADDED_ERRATA_IDS":"errata_blue###2002-10-10T710:00:00.0200+00:08;errata

<|

testcase502 (addition)
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Introduction

Interconnection/Browsing of data objects

The PIDs are interlinked to keep track of the
relationships between data objects:
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File File
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