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n ldentification of Dynamic Data

= Would like to identify precisely the data
as it existed at a specific point in time

= Would like to be able to identify precisely the
subset of (dynamic) data used in a process
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Avoid this...
(from PhD Comics: A Story Told in File Names, 28.5.2010)
Source: http://www.phdcomics.com/comics.php?f=1323

" A STORY TOLD IN FILE NAMES:

What we do NOT want...

& C:\user'researchidata

Filename =

i data_2010.05.28_test.dat

2 data_2010.05.28_re-test.dat

i data_2010.05.28_re-re-test.dat
{2 data_2010.05.28_calibrate dat
2 data_2010.05.28_huh??.dat

i data_2010.05.28_WTF.dat

2 data_2010.05.29_aaarrrgh.dat
2 data_2010.05.29_#$@*&!! dat
i data_2010.05.29_crap.dat

3 data_2010.05.29_notbad.dat
2 data_2010.05.29_woohoal dat
& data_2010.05.29_LISETHISOMNE .dat
& analysis_graphs.xls

) ThesisOutlinel .doc
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= Research Data Alliance e —————

= WG on Data Citation:

Making Dynamic Data Citeable

= March 2014 — September 2015

- Concentrating on the problems of . B
large, dynamic (changing) datasets

= Final version presented Sep 2015
at P7 in Paris, France

= Endorsed September 2016
at P8 in Denver, CO

RDA WG Data Citation @D_; )

https://www.rd-alliance.org/groups/data-citation-wqg.html
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= We have
— Data & some means of access (,query”)

RDA WGDC - Solution RDAES

Make data: time-stamped and versioned
= Prepare some way of storing the queries with timestamp

Data Citation:
— Store query with timestamp

— Assign the PID to the timestamped query
(which, dynamically, leads to the data)

= Access:
Re-execute query on versioned data according to timestamp

= Dynamic Data Citation:
Dynamic data & dynamic citation of data
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Data Citation — Output RDAEE

DATA ALLIANCE

m.

= 14 Recommendations ..
grouped into 4 phases: 2 TR

- Preparing data and query store “'i'.zii? e |

- Persistently identifying specific data sets |
- Resolving PIDs \ ) :
- Upon modifications to the data T
infrastructure e
= 2-page flyer

https://rd-alliance.org/recommendations-working-
group-data-citation-revision-oct-20-2015.html

Idetilication of Asproducibles Subssts o Oata Citaticn
Sharing ard FAe- U

= More detailed report: IEEE TCDL 2016 .
http://www.ieee-tcdl.org/Bulletin/v12n1/papers/IEEE-
TCDL-DC-2016_paper_1.pdf
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= Several adopters
- Different types of data, different settings, ...

Pilots / Adopters RDAEE

- CSV & SQL reference implementation (SBA/TUW) é 4 T@ e
= Pijlots: -

- Biomedical BigData Sharing, Electronic Health Records
(Center for Biomedical Informatics, Washington Univ. in St. Louis)

- Marine Research Data
Biological & Chemical Oceanography Data Management Office
(BCO-DMO)

- Vermont Monitoring Cooperative: Forest Ecosystem Monitoring

- ARGO Boy Network, British Oceanographic Data Centre (BODC)
- Virtual Atomic and Molecular Data Centre (VAMDC)

- UK Riverflow Riverflow Archive, Centre for Ecology and Hydrology

\AM t
PADC Jy— 4\ sive e
(‘jooperative

- p =
— "
Biological & Chemical Oceanography Data Management Office
I\
1N
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= Integrated
- Extend original tables by temporal metadata
- Expand primary key by record-version column
= Separated
- Utilizes full history table
- Also inserts reflected in history table
Hybrid
- Ultilize history table for deleted record versions with metadata
- Original table reflects latest version only
SQL:2011 standard: time
- Native support for timestamping

Versioning SQL Data RDAEE

Solution to be adopted depends on trade-off
- Storage Demand
- Query Complexity
- Software adaption
NOT: Audit tables (complex roll-back!) or static DB dumps

P 8
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n [} Versioning CSV /long-tail Data RDAEE

2 Reference implementations :

= Git based Prototypes: widely used versioning system
- A) Using separate folders
- B) Using branches

= MySQL based Prototype:
- C) Migrates CSV data into relational database

= Data backend responsible for versioning data sets

= Subsets are created with scripts or queries
via API or Web Interface

= Transparent to user: always CSV

Stefan Proll, Christoph Meixner, Andreas Rauber

Precise Data ldentification Services for Long Tail Research Data.
Proceedings of the intl. Conference on Preservation of [
Digital Objects (iPRES2016), Oct. 3-6 2016, Bern, CH.. I£S| FacuLTY oF 'NFORMATICS




Versioning CSV / long-tail Data

WIEN

Git Implementation
= Upload CSV files to Git repository (versioning)
=  Subsets created via scripting language (e.g. R)

= Select rows/columns, sort, returns CSV + metadata file
Metdata file with script parameters stored in Git
Scripts stored in Git as well)

citt =-git m/wralilist. cow bysealllist.
dredad Tzl fsebes ameess
afunmllilint caw

: ID assigned to metadata file

Use Git to retrieve proper data set version
and re-execute script on retrieved file

# PID=1234/abcdefgh
|r|r.1-wn| | Urmaatien # Repository_Path=/media/Datu/Git—Reposilory
# eculion_Time =2015—09—30:11:07.09
H i i # bset Tool=R seripting front—end wersion (2u15—08—14)
1 i # Subset_ Tool Patl Jbin/Rseript
o2 [ [ T — # Inpui_Script_Putlh=supercompuling /lops—scripl. v
EE] ! & Trpit. Sevipt Ilaah=befbd . . dT861 7 snperoampn JtopS—seript . v
| 1 S # Dataset Path=supercomputin percomputer. csn
i - Shethaut : [ ] # Dataset_Comn e8¢ :supercomputer. esv
- 1 # Quipnl_Palh=/tinp/svpercompuler—Lops . csu
U atd data st - # Original ezecution
—_""GI] I # Jusr/bin/Rescript supercomputing /topS—script. v \
1 - # nedio/Dale / Gi supercompuling /supevcompuler. ¢
# Jtmp/supercomput L i 0 L_c
Linkst wrsioe 1 3 1 Eremici
Creckat # Recommended re—emeculion 3L 5 ABIT1E .l LrL vl
4 # Relrieve secripl 1353 P e
‘ git ——git—dir=/media/Data/Git—Repository /. git/ -
show bef5d AT7861: supercomputing [topS—script .r
i Stors Soipt > /me/.epnmmeﬂﬂl,n',mm..\ rim,yﬁ::. li:zl " : »
—_— —— # Retrieve data set
: git ——pgit—dir=/media/Data/Git—Repository /. git/
T i show 47hed ... b9792:supercomputing/supercomputer.csv \
m o Eapesit £54 Subsel by Ao enecubion = Jtmp/reproduced —datbasets /supercomputer . sy
) ! = Tunroinss OF 'NFORMATICS
T : Jusr/bin/Rscript supercomputing/tops—script.r Y "
Jtmp/reproduced —datasets /supercomputer. csv
Jtmp/reproduced —datarets /supercomputer —tops . esv
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TU Git-based Prototype RDA }

= Prototype: https://github.com/Mercynary/recitable

@ ReCiteable

Choose Action!

Create new dataset from:
ZAMG-MetroData :

Step 1: Select a CSV
file in the repository

Query:
select Mame, Station, “Wg

Select

Select query to rerun:
Try Save

Station Name Héhe m Datum Zeit T°C TP °C
e 11010 Linz/Hérsching 298 28-02-2016 18:00 7.5 2.2
11012 Kremsmiinster a81 2B-02-20106 18:00 7.3 2.6
11022 Retz az20 28=-02-2010 18:00 8 4,4
11035 x::iHUhe 203 28-02-2016 1800 8,6 54
11036 Wien/Schwechat 183 28-02-2016 18:00 8,6 5.5
11101 Bregenz 424 2B-02-20106 18:00 4 1,8
11121 Innsbruck 579 28-02-2016 18:00 12,5 1,1
11126 Patscherkofel 2247 28-02-2016 18:00 -9 -3,6
11130 Kufstein 495 28-02-2016 18:00 6,5 2,1
L 1 11150 Salzburg 430 28-02-2016 18:00 6,7 3.3

@ ReCitable

@ ReCiteable

(reate new dataset,
.
Choose Action!
Dataset:
Create new dataset from:
ZAMG-MetroData :
Query:
Select
Seleet query to rerun:
. . 12c28122-5c3b-48c6-b0bS-51Fad B9664F5 -
Commit:
Rerun
PID:

12c28122-5c3b-48c6-b0bS-51FadB9664FS

Deseription:

Step 3: Store the query

script and metadata
L ]|

[Step 4: Re-Execute! }

L ]




MySQL-based Prototype
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MySQL Prototype B

= Data upload
- User uploads a CSV file into the system

= Data migration from CSV file into RDBMS s s s s s
- Generate table structure e
- Add metadata columns (versioning)
- Add indices (performance)

= Dynamic data
- Insert, update and delete records

- Events are recorded with a timestamp

Barrymieny

= Subset creation
User selects columns, filters and sorts records in web interface

- System traces the selection process
- Exports CSV S| FacuLTy oF 'NFORMATICS
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MySQL-based Prototype

= Source at Github:
https://github.com/datascience/RDA-WGDC-CSV-Data-Citation-Prototype

= \ideos:

@ >

| DATA ALLIANCE

Login: https://youtu.be/EnralwbQfMO

Upload: https://youtu.be/xJruifX9e2U

Subset: https://www.youtube.com/watch?v=it4sC5vYiZQ
Resolver: https://youtu.be/FHsvisUMiiY

Update: https://youtu.be/cMZ0xoZHUy|
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1. Git-based

Versioning XML Data

2. Branch Copy:
- Every Element holds two attributes (“xmIDB _inserted” and
“xmIDB_deleted”) implying their validity

- Insertion/Deletion of elements:

« “xmIDB_inserted” & “xmIDB_deleted” are set accordingly
(“null” = valid till present)

- Editing of attribute or text nodes:
* Element is copied
« Old version is disabled from now on (,xmIDB_deleted”)
* New version is valid from now on (,xmIDB_inserted”)

3. Parent — child based implementation
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= Database containing measurements

Versioning XML Data RDA

Up to Date Database:
<measurementList>
<measurement id=“1">
<temperature measure="kelvin">25</temperature>
</measurement>
</measurementList>

History Database:
<measurementList xmIDB _inserted="01.01.2015" xmIDB_deleted="null">
<measurement id="1" xmIDB_inserted="01.01.2015"
xmIDB_deleted="null">
<temperature measure="kelvin” xmIDB inserted="01.01.2015"
xmlIDB_deleted="null">25</temperature>
</measurement>
</measurementList>

I¥S| FacuLTY OF 'NFORMATICS
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<measurementList xmIDB _inserted=“01.01.2015" xmIDB_deleted="null">
<measurement id="1" xmIDB _inserted="01.01.2015” xmIDB_ deleted="null’>
<temperature measure="kelvin” xmIDB_inserted="01.01.2015”
xmIDB_deleted="null’>25</temperature>
</measurement>
</measurementList>

Versioning XML Data RDAES

<measurementList xmIDB _inserted=“01.01.2015" xmIDB_deleted="null">
<measurement id="1" xmIDB _inserted="01.01.2015” xmIDB_ deleted="null”>
<temperature measure="kelvin” xmIDB_inserted="01.01.2015”
xmIDB_deleted="null’>25</temperature>
<airPressure measure="bar” xmIDB_inserted=11.11.2015"
xmIDB_deleted="null’>1</airPressure>
</measurement>
</measurementList>
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= Parent-Child based solution
- Elements inherit both timestamps from parents (in case
they would be the same)
- “xmIDB_deleted” only inserted when element is actually
deleted.
- Versioning of text/attribute nodes with “versioning
blocks” (elements holding different versions of values)

Versioning XML Data RDAES
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<measurementList xmIDB_inserted="01.01.2015">
<measurement id=“1">
<temperature measure="kelvin">25</temperature>
</measurement>
</measurementList>

Versioning XML Data RDA

<measurementList xmIDB_inserted="01.01.2015">
<measurement id=“1">
<temperature measure="kelvin">25</temperature>
<airPressure measure="bar”
xmIDB _inserted="11.11.2015">1</airPressure>
</measurement>
</measurementList>

I¥S| FacuLTY OF 'NFORMATICS
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<measurementList xmIDB _inserted="01.01.2015">
<measurement id="1">
<temperature me
</measurement>
</measurementList>

Versioning XML Data @

="kelvin">25</temperature>

<measurementList xmIDB _inserted="01.01.2015">
<measurement id="1">
<temperature measure="celsius’>25
<xmIDB_version type="attribute” name="measure”
lastEdited="11.11.2015" nrPositions="0">
<xmIiDB_v xmIDB_inserted="01.01.2015"
xmIDB_deleted=11.11.2015">kelvin</xmIDB_v>
</xmIDB_version>
</temperature>
</measurement>
</measurementList>
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= Column store solution supporting IR models

= Range of different ways evaluated to implement versioning
of raw and derived data

= Differ in storage requirements, query/update performance

Versioning Column Store

AR g
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= Linked data: no implementation yet, concepts:
- File-based: Git, versioned file systems
- RDBMS: expand triple store to add timestamp columns
- Within LOD-mindset: add time validity triples

Versioning Other Data RDAEE

= Generic principle, holds for all kinds of data
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Versioning Other Data RDAES

Concrete implementation will differ, depending on

- Size

- Dynamics

- Impact of changes / APIs / ...

Timestamp as universal concept, granularity defineable
Optimizations, e.qg.

no versioning when there has been no read-access
(unless provenance requirement...)

Now collecting practical evidence / deployment stories /
good (or best) practices
- Webinars from adopters

I¥S| FacuLTY OF 'NFORMATICS




Ty Adoption ROARS

= Series of Webinars: Adoption reports
https://www.rd-alliance.org/group/data-citation-
wa/webconference/webconference-data-citation-wqg.html

= Adoption of the RDA Data Citation of Evolving Data
Recommendation to Electronic Health Records
Leslie Mcintosh, PHD, MPH, Director Center for Biomedical
Informatics, Washington University in St.Luis
Tue, Jan 17 2017

= Implementation of Dynamic Data Citation at the Vermont
Monitoring Cooperative Presenter: James Duncan, VMC,
University of Vermont, Burlington, VT
Mon, Feb 13 2017

= Implementing the RDA Data Citation Recommendations in
the Distributed Infrastructure of the Virtual and Atomic
Molecular Data Center (VAMDC)
Presenter: Carlo Maria Zwolf, VAMDC, Observatoire de Paris, FR
Fri, Mar 31 2017
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DATA ALLIANCE
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Thanks!
https://rd-alliance.org/working-groups/data-citation-wg.html

National
Oceanography Centre

MNATURAL ENVIRONMENT RESEARCH COUNCIL

ermont
‘7 onitoring
ooperative

Ifremer

. Editing data for Data 3
consortium :

1 UPDATE Z0001_fest SET "SitelD” = 'Stevensville Brook’ WHERE o_tabi
7 DELETE FROM 70007_tes! where b_ladie_pk=10
3 DELETE FROM 20001_test whene db_1adie_pk=35

* Actions SitelD LabiD Date MeanDensity Mean
* * B Swevensvile 2000187 0000-00-00 $644322354 390
Brook
| V4 Winhal 2011081 2011-10-07 201 415 =S
R a4
| P Winhal 2012089 2012-09-27 1981 520 .
Paris Astronamical Data Centre River

B/ wannan MR RN INIRANAK 1067 Y Biological & Chemical Oceanography Data Management Office



