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Webinar Outline

Overview (Bertram)

Part 1: Presentation [45 min]

— 1.1 Example QC Spreadsheet & FilteredPush (Bob)

— 1.2 Data Cleaning for Natural History Collections (Paul)
— 1.3 Intro to current FP-Akka/post-proc. tools (Paul)

— 1.4 Scientific Workflow Automation (Bertram)

Q&A/Transition/Software check (David, Bob, Paul)
Part 2: Demo & Hands-on (optional) [55 min]



1.1 Example QC Spreadsheet

Bob (~ 10 min)



1.2 Data Cleaning for Natural
History Collections

Paul (~ 15min)



Continuous Quality Control

/ Do \ / Measure\

Plgn\ 4}heCk Define Analyze
Act \ Improve/
Classical QC Total Data Quality
Shewhart, 1939 Management
Wang, 1998

With tests for Fitness for Purpose
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Natural Science Collections Data
Fit for what purpose?

o Classical Use by Taxonomists visiting
collections, and collections managers.

o Electronic Distribution: Many new uses
— Species range modeling
- Modeling effects of climate change

- Many new uses depend on
o (1) Good georeferences (where).
o (2) Good identifications (what taxon)
o (3) Good collecting event dates (when)
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lllogical Values: Out of Range




Internal Inconsistency

Latitude and Longitude: Somewhere in China
Country: United States of America

i }.'

Harvard University Herbaria -
Plant specimens, color coded by country |@”®@|




“Missing Data

Distribution of Rubus

(Raspberries, blackberries)
Herbarium Records in GBIF, Jan 2009
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Internal
Sample
Minimal Data Capture Look for Quitliers

Current ID Completeness

Locality Plan Check Clean Data With Data

Collector e
Date Collected External Authorities
Georeference Pattgrns
AcCt Outliers
Measure

Fix issues found in data
Improve Process

Training

Improved Authority Files

Improved User Interfaces () DO
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Controlled Data Capture

Id: Formicidae:Myrmicinae:Pheidole
Label data: Verbatim Locality Text

“erbatim

Lacality: Causse de Kelifely, Madagascar

O

Elevation | |

country; ] ) Georeference

State/Province: | (7]

Higher
Geography

~|O

(T

Specific I
Locality:

Add

another Collector Name

collector

Verbatim Date: I
ISO Date yyyimmidd:

Date Collected: ||

No
Data

&

Cuollection:
CallectingMethod: |

Other Numbers

Notes

Specimen Notes:  [specimennotes
Features: i 00

Habitat: [

Microhabitat ]microhabitat

AssociatedTaxon: |
alidDistributionFlag: (L]

Part Preparation Count
whaole animal pinned 1

Attribute Value Remarks
caste warker

AdA A Chrarimmarn Dard

Modifier

Add Attributes

Edit

CaUSSe de
KEIifely 920
30 XI,Iittgr
dry forest

MADAGASCAR
A. Peyraczag
forest humus
glitter 1974




Controlled Data Capture

Large controlled vocabularies:
Geographic, Taxonomic, etc.
/ authority files, with lookups.

This Locality (1165553) B cp@ains 16 Entomology specimens.

Higher Geography
Iﬁgminican Republic, La Altagracia Province, Greater Antilles, Hispaniola

| change || Edit |

Locality
Specific Locality
‘Loma Quita Espuela Scientific Reserve

Min. Elev. Max. Elev. Elev. Unit

s Topss mr] €= Short controlled vocabularies,

Min. Depth. Max. Depth. Depth Unit

o] —= with pick lists.

Locality Remarks

Mot Georeferenced Because

| save || quit || Delete || Map |
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Search: Q

b Bookmarks Toolbar
b =1 Bookmarks Menu

= 4 Un=orted Bookmarks=

‘@Jecify Oa

|
Welcome Data Query Attachments

Sp7demofish _KUFishvoucher ['lLOQ out
Search

New Collection Object: #&#&#&&8&884%

Cat # |##sssnsss Accession # | ;

Cataloger S+ R Cat Date  Full Date i'

Prev/Exch # | 1234

MM/DD,/ Y @
Determinations (1) Add Delete
Taxon |Tetraodon mola £+ 8 [in Question
N
alt Cataloghumber 1234
Preferred |Mo|a mola |

Taxon

Found one match.
Determiner | Chuck McCallum Pigisics) Date Full Date

a 1234

Largest bony fish taxon
Remarks preferredlaxon
determiner
Field - > =
ity (1234 Adriatic Sea W
sex
— weight
nothing here. 9 ;
remarks

Tissues: k ection Object Collecti0n|

Sex Male [vl weight |1000k

Attachments

C@) IEI [JGenerate Label o

Inventory |

o]

Edited by |

Tetraodon mola

Mola mola

Chuck McCallum

1234: Adriatic Sea

1.8m leng / 2.5m finto-fin
Male

1000kg

Largest bony fish

FP-DataEntry
Ul Service

FP-DataEntry
Query Service

@00



Visualize

L a0 m

.
. =

® ©



1.3 Introduction:
Current FP-Akka Workflows
& Post-processing software

Paul (~ 5min)



Sort: Look at top and bottom

| mole@chicoreus: ~
i|E‘ Edit View Terminal Help
mysql> select recordedby from omoccurrences where recordedby is not null order by recordedby desc 1i
mit 5;

R +

| recordedby |

e +
éo,-C. CytJC. STERLING
{JVi0- 'n

Ostman, Magnus
Osterlind, F., O.

5 rows in set (0.00 sec)

mysql> select recordedby from omoccurrences where recordedby is not null and trim(recordedby) <>
order by recordedby limit 10;

| recordedby |

| Conan Taylor |
| Mary J. Allen |
| Mary J. Allen |
| "Reliquiae Tuckermanianae". |
| "Reliquiae Tuckermanianae". |
| |
| |
| |
| |
| |

%. D%%%
%. D%%%
%. White & C. W. Laskowski
%. Wright
%. Yuyeros
T e +

10 rows in set (0.00 sec)
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Examine rare values

select count(*), country from omoccurrences group by country
order by count(*), country asc limit 10;

L S S +

] count(*) | country |
L T — - +

|
|
|
| ABKHAZIA (GEORGIA)

| ABYSSINIA

| Africa Occidentalis [SUo Tom_ and PrOncipe]
|

|

|

|

Alaska
ANDORRA
Arctic
AUSTIRA

[ J
RPRPRRPRRPRRPRRRPRPR
+——————————

°
+
|
|
|
|
|
|
|
|
|
|
+
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

10 rows 1In set (1.01 sec)



Look for patterns
(in aggregated data)

recordedBy fieldNumber eventDate

S. Hammer 7540 1999-01-00

S. Hammer 7476 1999-01-00

S. Hammer 7279 1999-01-00

S. Hammer 8237 2000-01-00

S. Hammer 8321 2000-01-00

S. Hammer 8204 2000-01-00

S. Hammer 7843 2000-07-00 Integer field
S. Hammer 7851 2000-07-00 ?huangs

S. Hammer 7853 2000-07-00 larger

S. Hammer 7849 2000-07-00 over the life
S. Hammer 7904 2000-08-09 of the

S. Hammer 7909 2000-08-09 collector

S. Hammer 8002 2000-12-00 ag:es.maller
S. Hammer 8028 2000-12-00

©00
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‘ CSVReader
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[nameServicej EnputSpecimenRecords]
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isOfRecordValidator
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borValidatedRecords

[geoReraJidatedRecordsj

/

| MongoSummaryWr i IH

outputFile
{outputFilename}

—

S

Data cleaning workflow

Load Data

Check scientific name

Check basisOfRecord

Check date collected

/\

Check lat/long —E

Write out results

=
N

IPNI, IF,

WoRMS

COL,GBIF

GNI

GBIF

HUH
Botanists

SCAN
Entomo.

Geolocate
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\

| signh changed coordinates are on the Earth's surface. |
Coordinates not inside country. | transposed/sign changed
coordinates to place inside the provided Country UNITED
STATES | Transposed/sign changed coordinates are near (within
200.0 km) georeference of locality from the Geolocate service.
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Check names against nomenclators
and taxonomic authority sources

Placopecten magellanicus WAS: Gmelin, 1791; CHANGED TO: (Gmelin, 1791)

| can't construct sciName from atomic fields | Found
accepted name Placopecten magellanicus in Catalog of Life
service. | Authorship: Differ only in Parentheses Similarity:

0.8333333333333334
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Internal
Sample
Minimal Data Capture Look for Quitliers

Current ID Completeness

Locality Plan Check Clean Data With Data

Collector e
Date Collected External Authorities
Georeference Pattgrns
AcCt Outliers
Measure

Fix issues found in data
Improve Process

Training

Improved Authority Files

Improved User Interfaces () DO



1.4 Scientific Workflow Automation:

- FilteredPush curation workflows
- Towards Kurator/P

Bertram (~ 10min)



What problems are we trying to solve?
Detect and flag data quality issues

Repair if possible
— ... ask human curators as needed
Keep track of provenance

— (semi-)automatic repairs
— human curators’ edits

Employ workflow (semi-)automation
— Scientific workflow systems:
» Kepler/COMAD, Restflow, Galaxy, Biovel/Taverna, Argo, VisTrails, ...

— Related technologies
» Akka parallel execution platform Aakka
e Script-based automation (e.g. Python, R), digital notebooks (iPython)



Curation Workflows Users

e Collection Managers
— ... who are managing the collections databases
— Can run curation workflows periodically
e ...in the presence of new data and/or new curation services
e (Biodiversity) Researchers

— To perform an analysis in the presence of (partially)
dirty data, researchers need to

e Clean or fix dirty data
 Throw out unfixable data

— Reporting back to the collection managers (.. push)

FP2K: Towards Curation Workflows 27



FilteredPush and Kepler Curation Workflows

Input DataSet (csv) Ve , o 2 W N,
o : - RN o ® ilte :
E.f:' . Tt Tl 4 o Network
RS GeoLocate  IPNI 8Nl FNA
o RS T A

3 A
A X /

| | \ / |
|
I
I

F!owenn TimeValidator Co!ledm EventOutlierFinder

|lectionReader fValidator ntificNameValidator

HumanCuration CurationSummarySynthesizor Summa ilSender notationinserter izati CollectionDisplay

Cuh'!ﬁm Am_"Bat heg 20 11 SATIPOT2

Human Curation Gooagle Cloud Service Visualization In Google Map Kepler Provenance Browser

Dou, Lei., G. Cao, P.J. Morris, R.A. Morris, B. Ludascher, J.A. Macklin, J. Hanken. 2012. Kurator: A Kepler Package for
Data Curation Workflows, Procedia Computer Science, 9:1614-1619, doi:10.1016/j.procs.2012.04.177

e Today: FP-Akka workflow:
— Validation of (1) SciName; (2) GeoReference; (3) CollectionDate

 Oh, and why workflows?? ASAP!

FP2K: Towards Curation Workflows 28



Scientific Workflows: ASAP!

Automation
— wfs to automate computational aspects of science

o n
nr%wf.“m

Scali NQJ (exploit and optimize machine cycles)
— wifs should make use of parallel compute resources
— wifs should be able handle large data

=» Akka dataflow platform
A akka

Abstraction, Evolution, Reuse (human cycles)
— wifs should be easy to (re-)use, evolve, share

Provenance .

— wifs should capture processing history, data lineage

=» traceable data- and wf-evolutior
= ASKALON

=» Reproducible Science

FP2K: Towards Curation Workflows

VisTrails

iy
Trident k-—

Workbench
29



So many choices ...

e Why not just use system X?
— Askalon, Kepler, Taverna, Trident, Triana, ...

e Works well for:
— custom libraries and
— parameterized workflows

e But there are challenges:

— ... new actors/functionality (extensibility for mere mortals!)
* powerful but also complex underlying MoCs (“PhD effect”)

— ... adopting system X = learning new language X
e (tool makers already “speak” languages != X)

— ... sci-wf systems emphasize process
— ... but curation about data!

FP2K: Towards Curation Workflows 30



Scientific Workflows & Scripts

 New Kurator Approach

— Custom GUI (for tool users) [Kurator Phase 2]
e for custom workflows built from a small library
e technology/system agnostic
* include data viewer

— Kurator/P (for tool makers) [Kurator Phase 1]
e empower makers of curation tool
 scientific workflow techniques for the rest of us
 meeting (script-, batch-) programmers half way
e easy integration with Custom GUI (Phase 2)

e Spectrum of curation technologies:
Scientific workflows ... YesWorkflow ... anyScript

FP2K: Towards Curation Workflows

31



YesWorkflow Example (EnviRecon.org)

e Python, MATLAB, Bash,
scripts revealed as workflows
with YesWorkflow!

Kyle B., (computational R-)archaeologist:

"It took me about 20 minutes to comment. Less than
an hour to learn and YW-annotate, all-told."

GetModernClimate I

PRISM_annu.

al_growing_season_precipitation

Smu rator I
=> YesWorkrow.org

FP2K: Towards Curation Workflows 32




2 FP-Akka Workflow
Demo & Hands-On Part (optional)

Paul (~ 55 min)

iDigBioWebinar May2015

Resources for iDigBio Webinar 28 May 2015 & demonstrating an FP-Akka workflow for data quality control.

Adobe Connect webinar site &7 2-4 pm EDT May 28 2015.

Example result: QC report spreadsheet: Output_demoset.xls & Look around in this after reading the brief text in its
introductory sheet. We'll do so quickly at the beginning of the webinar.

Example input: occurrence.txt file from a DwC Archive: occurrence demosel.ixt &. Running the software against this gives
rise to the above human-centric data cleaning outcomes. The webinar will show you how, following the instructions below.

Contents [hide]

| Preparaton http://wiki.datakurator.net/web/iDigBi

2 Mechanics of Running the software
2.1 Option 1: From a command prompt .
2.2 Option 2: By Editing properties files Owe bl nar M aVZO 15
3 How to tell the software what to do

4 References



http://wiki.datakurator.net/web/iDigBioWebinar_May2015

Acknowledgments

 NSF-DBI Filtered Push: Continuous Quality Control
for Distributed Collections and Other Species-
Occurrence Data (ending)

 NSF-DBI Kurator: A Provenance-enabled Workflow

Platform and Toolkit to Curate Biodiversity Data
(started Aug. 2014)
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Additional Material

...not part of the presentation...
(for Q&A as needed)



Date Validation

Check:

— Collector’s life span
— .. vs. Date-Collected

Possible outcomes:
— Valid

— Unable to validate

* Internal inconsistency
— Contradicting dates

START

AN

FNA
dataset

Harvard
Index of
Botanists

e External inconsistency

— Lack of date data

(for single record)

parsing
dwc:eventDate,

Compare to other
internal date e.g.
dwe:modified,
annotation date etc.

Internal
consistent?

Parse or transform
reproductive
condition in the
record

reproductive
state?

Search for lifespan
date interval of
dwe:collector

START
(for multiple records)

Find geographic

1 distribution of

records with close
date

ar from oneé
another?

Unable_to_validate
(internal
inconsistent)
EMND

Requires

Agaregate and ctitetia of

Unable_to_validate

categrize records by certainty
. {exte_rnal collecting number [2]
inconsistent)
END

Curated
EMND

Correct J

END N

[

[1] sanity check anly need to be done once.

[2] not sure how to do that: collecting number
associated with occurrence or collector?

[3] one is far from another one VS one is far from
another 100.

FP2K: Towards Curation Workflows 36



... Logic Behind Each Step (cont’d)

e Scientific Name Validation

— Customer-dependent:
e Collection Managers:
— Nomenclature

e Researchers:

— Taxonomy (current names)

— Several Remote services ;’o ¥
* IPNI, GNI, ... eni

e ....<your logic here> ...

FP2K: Towards Curation Workflows

37



Example Output ...

"~ ASUHIC xks

e Aegnmint
E [30 [/ lAs As| |55 [ sbcr | EomapTents (General Bad Gace sl Nt [ouipt™ | wemecTe  Headingl  Hesdieg2 Masdng 3
S AR R (e B W Title Toul B0 < Accentt W kicenti AW UAcoed  atiAcent  WOW-AGCERA| AW MccémS  A0nw - Accosch
F_ H | J | | ! R | iy | U v |wlXx] ¥
Sources Geodetic Datum Catalog Family ¥ Modified [Decimal Latituds  Decimal Longitude  Month Day Yaar
Dun R, Davis, Pelar M. Jump  SCAN WESE4 ASUHICOO1EE03 Tinekdas JH, Davidacn Anzora 86 2013-09-20 20:13:47 Em 106, 14083 T % f955 1mi 5 of Poral
HA Seulien SCAN WGSAL ASUHICDO?0716 Crabronidss  LH. Davigsen Anzoea a7 2013-04-12 153215 | G341 “10a. 17 £ & "985 2 mi NE of Ponsl
Reban A lonnson Gaogla Earth WGSAL ASUHICOD01EEE Farmicidae Robawt A, Johnson  Anzona WA HTORI6075038  DAR360M SH2.673563 S " MER3 14 m W ool Wickanbug
Mont A Cagiar Googe Earin WESH ASUH AH, Danddson Anzooa 00 201401-15 13650 PAA15386 SA14 317120 K] MO 966 ami S ol
Roman 5, Wieigus Google Earn WSS Foman 5 Winlgus Anzona kel 20130308 18025 A RE12 ) M ME7Y Intersecion of Highway 73.and Higheny 473
FH. Rinage SCAN WG ASUHICOO01 316 Goometridoe  Foman 5, Wielgus  Anzona "3 20140129 11853 % e ekl
WB. Warnge SCAN WESEL ASUHICON2981 4H, Danigson Anzora 3y 20130704 123858 ® T Mesb 2 NE of Ponal
Don fe. Devis, Peter M. Jump  SCAN WGEEE ASUHICOOT6473 Tineidae AH. Denvicson Arizona e 2030620 20:1307 Y. M2 Me8s 1mi S ol Porel
Frank F. SCAN WEEBS ASUHICO050168 Megsiopygides JH. Dinidscn Arizors 04 20140113 11:43:38 13 3 "985 1 mi 5 of Podsl
Dun R, Danvis, Peler M. Jump  SCAN WG5E4 ASUHICO01 7864 Tineidae Joan 1. Pucie Arizura = 2014-01-19 00:15.55 h] M3 1964 Portal
WE. Warnar SCAN WGSB4 ASUHICO043132 Scarssasidse  Marsn A Kelnar Anzeea 235 2013-00-20 08:44:36 %3 "1971 0.5 m. NE of Castis Rock nasr Peha Blancs lske
HIC SCAN WGSAL ASLIH] Scarabaskian  Kim Anzora "9 P37 147574 "3 M0 Ash Caryon, Huachucs Mounting, 1 mé W of Highway |
Den R Davis, Patar M. Jump ~ SCAN WiSE ASUHICO021 78S Tinmdan AH, Davidson Anzooa i) 20430950 201317 ] S NeES imh §of Fortal
Mont A SEAN WSS A H, Davidaon Anzona "ae 20180219 120820 d M3 foeh 1w S o Poa
HRoman 5. Wislgus GoaLocate WEEH E V. Waitor Anzora Vanessa cacdul g B | 20130428 1527927 ® NE2a Tompe
W SCAN WEERL Mutilidoe Joan M. Pyce Anznea i1} ‘Sphaeropthalma urg y = 7 20730918 18:17:21 b} % Mosa Poal
ASUMIC Googl Earth WOERL Famiciay 4.0, Parst Arizora 76 3 uga Q0T00-2 123 Mo Meos 0.2% m N of Pigeon Spings.
ASLIHIC SCAN WOERS Blatiulidue Arizors 2012-10-17 13:22.18 27 "1955 Tempe
W, Fargusan SCAN WEEBL ASUHICO036563 Mutifidae Joan H_ Puckle Arizora 2430723 0T 1053 h] % "1954 Poral
H.A Scusen SCAN WG58 Jean H Pucta Anzoea 20130201 17273 T "8 M964 2 mi NE of Ponsl
ALM. Banan SCAN WGERL ASUHICOO6158 Vispasas AH. Davidsen Anzona 20110420 141307 ST ® A M0EE iedditn Trading Pest
Witkam B, Wame: SCAN WG5S 4 Geotupcdee  CE. Bur Kansas 20030036 025434 104833 ) 5 "#53 Topeka
R Bonan SCAN WESH4 ASUHICOO10548 Crabronidas 1M, Danidsan Arizora 30102 164408 P32 236358 A %1 "i856 3 mi 5 of Weiloox
Roman 5. Wislgus SCAN WEEE LY 20130130 135538 1 BT 22 ] 27 NN Palos Park
GR. Fegusen SCAN WEEAL ASUHICHOR07EY N, Leppla 201205 195151 T MS6E SanAngel
ALM. Bonar SCAN WOERL ASUHICOOI2084 Vespiisn RS, Beal 200306-14 18:43:24 M bl M M50 Conter
W, Ferguson SCAN WGSEE ASUHICOOITI18 Mutiidas Jean H. Puckle 20130918 002330 1914255 ] Mo fetd Porsl
Frank F. Hasbrouck SCAN WEEBL ASUHICO050153 Megaiopygidae JH. Davidson 2140113 11:43:38 1 7 1 "985 1mi 5 of Podal
ASUHIC SCAN WGSBS HICO046008 Scarabaswdas  JLH, 2ANF1-07 Z3AT IS4 1520057 3 % 1985 1mi 5 of Podal
ASUHIC SCAN WGSE ASUHICO005223 Formicides 5. Rooans 2012-00-26 025434 bl % 1904 Shees Son
RM. Bonari SCAN WGSES HICOD0R3E0 Jean H. Puckia 130902 104044 1315361 il "4 M964 7 mi NE of Poral
ASUHIC ASUHICO00M0%E Fomiccan R PO3-09-26 0F 54 34 T i . N Lona Pics Saddia
P0NB0906 204151 1 BTG 7 Mg MErh bl SW o Pots
2M300260NET0R 31 91a88 %t Moed
207402008 14. 2518 SO 988 2 e € of San L
20140226 18:2001 T Moy EmEolE Briaga
Google Arizors 214-01-1511:30:50 33515308 ) M0 "1956 4 mi 5 of Cusrtrste
SCAN p 2013-09-20 20:13.17 330007 7 Mo "985 1mi 5 of Poral
SCAN WGS84 ASUH Jean H. Putia Anzoea 193 Orizabus clunmis 2013-10-18 18:4346 3 Mz Mars
SCAN WG58 ASUHICO025658 a8 Feenan 5. Wislgus  Arizena a7 BActa ventana chryser i ® %0 "975 Phoec
SCAN WiSHd ASUHICO03 1644 Tinekias 5. Weigus  Anzcna o ariatidis T B 578 5131 S Bannock Street, Siema Vista, Huachuca Mountal
SCAN WESH ASUHICO0R4RET Staniay A Gorndanskl ngY Thoybeduss pitants b T Mi8s6 Smi SE of Bouse
SCAN WEES ASUHICOO548TE Searatanidan  Martn A Koiner Anzooa = Dipiatnucs Sontha 4 % ngre Basin picnic anea, Santa Cataling Mountains
SCAN WiEEDL 736 Curcubonidad  JM, Anzond L s %5 M3 Nebs XmiEof
SCAN WESR H Scarabgeidse  JH Anzona “hnaunantus e T Mess T Eof Tacna
SCAN WEESE ASUHICOOATOT Mutsidae Jean M. Pucke Anzoea Fy | Odonkopholpsks | : ® B Mot
SCAN WEEBS ASUHICO024111 Corcufonidee . Ascher NewYork 7163 Moranychus 2013-08-13 16:26.51 % M1 000 Six Mle Cruek, heca
SCAN WEEE LH, Dunvidsory Az 80 Cyclocephals pasadenss 2013-09-20 20:1347 1509087 % 29 "985 1mi 5 of Podat
Googla Earn WGSBS [= AM Anipus and Caice 2012-12-31 16:28:51 E}mmn 1 %5 1994 Nerh Caicsa lsland, Morse Stable Road
SCAN WESEE ASUHICOD003TE Formicices Crandall Angora 543 Odontomachus dans L AZSAY "z B "1956 Tempe
SCAN WESH4 ASUHICO030931 Tineidas Joan H. Puckin Anzora 0130032 123636 14255 T 73 Meb4 Pomal
WSS Tortricidad HE. Scamened Mow Jorsoy 80 ANCYls complana 2013-04-04 00: 1838 OFRGLE 1k 7 hgis
SCAN WEESL Tingidae dean H. Pudkin Anizoca 85 Acrolopt B0 2 1ET 1 B806T 4 T MEbh 1 mS ol Potal
Google Eartn SRS BE King (= Cimbooe 20121010 19,4553 a3 ® Mer R Bianco O Shais Project, South Siope
SCAN SRS Mutiidae Jesan H. Pugkiy A et mm 20130728 17,2914 1814268 ® " Moss
SCAN WEEBE 2013-09-20 20:13.17 350007 7 M4 71985 1 mi 5 of Pordat
A1 1R 170897 = QAR Biudh Mewmbain Raninnal Park
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... close up ...

51 | @ @ [ fx| Basis of Record |
J 3 ] K ] L M | Q R | T u |
1 |State Province Start Day Scientific Name Scientific Name Authorship  Country Modified Decimal Latitude Decimal Longitude Mon
Z |Arizona 186 Acrolophus davisellus Beutenmller, 1887 USA 2013-09-20 201317 "31.899097 ~109.14083 T
3 |Arizona M87 Eucerceris canaliculata (Say, 1823) Usa 2013-04-12 15:32:16  "31.9341 T109.117 T
4 |Arizona 315 Pogonomyrmex rugosus Emery, 1895 UsA 2012-09-26 02:54:34  "33.938048 ~112.973563 1
5 |Arizona A00 Gymnopyge hopliaeformis Linell, 1895 UsSA 2014-01-15 11:38:50 "33.615386 "114.217126 4
6 |Arizona 226 Euptoieta claudia Cramer, 1775 USA 2013-03-08 15:50:25 "34.052139 7109.729612 B
7 |Arizana "139 UsA 2014-01-29 15:18:53 "33.96222 ~111.84833 5
B |Arizona 7239 Euphoria verticalis Horn, 1880 UsA 2013-07-04 14:36:58 731.9341 109.117 B
9 |Arizona f93 Acrolophus davisellus Beutenmiiller, 1887 USA 2013-09-20 20:13:17 "31.899097 ~109.14083 T
10 |Arizona 204 Megalopyge bissesa Smith & Abbot, 1797 USA 2014-01-13 11:43:38 "31.899097 ~109.14083 T
11 |Arizona 231 Acralophus filicornus (Walsingham, 18B7) Usa 2014-01-189 00:15:55  "31.914255 ~109.130297 B
12 |Arizona 235 Cieygrylius ruginasus Leconte, 1RER JiEN I T R
13 |Arizona "194 Isonychus arizonensis Howden k
14 |Arizana 215 Acrolophus variabilis Walsing! | Z AA AB |
15 |Arizona 94 Norape tenera (Druce,  ScientificNameValidator DateValidator GeoRefValidator
16 |Arizona Wanessa cardui (Linnael. CORRECT CORRECT CORRECT
17 |Arizona 219 Sphaeropthalma uro (Blake, 1 CORRECT CORRECT CORRECT
18 |Arizona M70 Leptothorax Mayr, 1€ CORRECT CORRECT CORRECT
¥ = = CURATED CORRECT CORRECT
CURATED CORRECT UNABLE DETERMINE_WALIDITY
CORRECT CORRECT
CORRECT CORRECT CORRECT
CORRECT CORRECT CORRECT
CURATED CORRECT CORRECT
UNABLE DETERMINE_WALIDITY CORRECT CORRECT
CoRREC CoRmecT UvelEGRNE
12 CORRECT CORRECT
CURATED CORRECT CORRECT
UNABLE_DETERMINE_VALIDITY CORRECT CORRECT
CORRECT UNABLE DETERMINE_VALIDITY CORRECT
UNABLE DETERMINE_WALIDITY CORRECT CORRECT
CORRECT CORRECT UNABLE CURATE
CORRECT CORRECT CORRECT
UNABLE_DETERMINE_VALIDITY CORRECT CORRECT
CURATED CORRECT CORRECT
CURATED CORRECT CORRECT
CORRECT CORRECT CORRECT
CORRECT CORRECT CORRECT
CURATED CORRECT CORRECT
CORRECT CORRECT UNABLE CURATE
UNABLE DETERMINE_WALIDITY CORRECT CORRECT
UNABLE_DETERMINE_VALIDITY CORRECT CORRECT
CURATED CORRECT CORRECT

CORRECT

CORRECT

FP2K: Towards Curation Workflows
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Kurator/P & YW: the road ahead ...

e YesWorkflow:

— ... finishing support for retrospective provenance
without using a runtime provenance recorder!

— Key insight: scientists already leave provenance “bread
crumbs” behind! (it’s not an accident!)

— Exploit that via annotations: URI-templates

e Kurator[/P]:

— How far can we go towards ASAP via YW?

FP2K: Towards Curation Workflows 40



YesWorkflow.org

YesWorkflow =

Grass-roots effort bringing workflow modeling to scripting languages.
hittp:/fyesworkflow.org/wiki

Filters ~ 2, Finda repository..

Runtime provenance
without a Provenance Recorder!

yw-recon-example
Example script and YW outputs discussed in TaPP 2015 submission
Updated 12 hours ago

Prolog 0 IO

yw-prototypes Java %6 PO
Early implementations of YesWorkflow.
Updated 7 days ago
—
yw-idcc-15 TeX ®0 PO

LaTeX sources and exampies for the IDCC'15 and IJDC articles.
Updated on Mar 4

FP2K: Towards Curation Workflows

People

Invite someone

Teams

Q, Jump to a teamn

Owners
3 members - 3 repositories

YesWorkflow Team
B members - 2 repositories

Create new team

2>
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YW-RECON: Prospective & Retrospective
Provenance ... (almost) for free!

# @BEGIN collect _data set

# @PARAM cassette_id GPARAM accepted sample @PARAM num images @PARAM energies

# @QOUT sample_ id @OUT energy @OUT frame number
# @OUT raw_image path @AS raw image

# QURI file:run/raw/{cassette id}/{sample id}/e{energy}/image {frame number}.raw
run_log.write("” Collecting data set for sample {0}".format(accepted sample))

sample.id = accepted _sample

for energy, frame_number, intensity, raw_image path in collect_next_image(
cassette_id, sample_id, num_images, energies,

"run/raw/{cassette_id}/{sample_id} /e{energy}/image_{frame_number:03d}.raw" ):

run_log.write(" Collecting image {0}".format(raw_image_path)) __——=0p
- ra

>

YW

# @END collect data set

e YW annotations in
the script (R,
Python, Matlab)
are used to
recreate the
workflow view
from the script ...

. sample_spreadsheet
initialize_run cassette_id

— ile: _{ tte_id}_sp

rejected_sample accepted_sample num_images energies
log_rejected_sample collect_data_set I \\

rejection_log . (
- sample_id energy -
file:/run/rejected_samples.txt kﬂle:ru n/raw/{cas:

raw_image W

frame_number
sette_id}/{sample_id}/e{energy}/image_{frame_number}.raw )

corrected_image w

ple_id}{sample_id}_{energy}eV_{frame_number}.img )

file:run/collected_images.csv

FP2K: TowardMﬁWﬁkaﬁws
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YW-RECON: Prospective & Retrospective
Provenance ... (almost) for free!

_——opao——
‘/,( — . F—— raw
) sample_spreadsheet
‘ initialize_runU (cassette,ud e 7(c:ssen:id)ispreadsheemsv ) | | I q 55
| F—— DRT240
| | —— elooo0
| | | F—— image_001.raw
| | | L—— image 037.raw
| | L—— e11000
| \ F—— image_001.raw
| | L—— image_037.raw
| L—— DRT322
- [ raw_im: ) libration_im .
lile:/run/r:::;:d,s:?nples.m L R _id) p i' — Yimage_{frame_number}.raw J frame._number mca T : :—_ }_eleeee ae 1
—— image_ .raw
| | L—— image_030.raw
| L—— e11000

| F—— image 001.raw

| L—— image 030.raw
—— data

| —— DRT240

—— DRT240_10000eV_001.1img

L—— DRT240_11000eV_037.img
DRT322
[—— DRT322_10000eV_001.img

to runtime provenance™ett behind” by 7 s s e
|

the script author ... — cotlected_tnages.csv

F—— rejected_samples.txt
L—— run_log.txt

e ... facilitating provenance reconstruction

FP2K: Towards Curation Workflows
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Summary: Data Curation with
Scientific Workflow Systems

Scientific Workflows

o [+

Automation

+] Scalability
o [+
+

Abstraction

+] Provenance

e [+/0] Easy to use

— [0] learning a new paradigm
e [-] Teaching resources: learning a new language!
e [-] Special expertise needed for deep changes

e.g. new Java actors, shims, ...

FP2K: Towards Curation Workflows
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Kurator/P: Scripts + YesWorkflow ++

Scripts: [+] Automation, [0] Scalability, [-] Abstraction, [0/-] Provenance
Now: Scripts + YesWorkflow Annotations
e [+] Abstraction

— explain your methods to mere mortals

=> encourage (re-)use
e [+] Provenance:

— YesWorkflow (prospective and retrospective provenance)
e [+] Language independent (R, Matlab, Python, ...)

* [+] Empower tool makers (script programmers): give them ...
— ... some immediate benefits (workflow views, retrospective provenance)
— ... some long term benefits: think about your methods differently
=> dataflow programming => [+] Scalability

FP2K: Towards Curation Workflows
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