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@
0 enREfln A free, open source, power tool
for working with messy data.

m About OpenRefine

m Hands-on:
- Importing your data
- Manipulating and cleaning your data
— Exporting your data

m Resources

m Questions?




’ OpenRefine

as a Data Exploration Tool

m OpenRefine can normalize and visualize your data!
m OpenRefine looks like a spreadsheet, but it acts like a database.

m Use OpenRefine to explore, clean, and /inkyour data.
— Pull out greater granular details when there’s a lot of information
- Pinpoint very specific criteria using a combination of facets




Strengths:

m Free and Open Source
m Much more powerful than Excel
m Platform independent
m Great history tracking

m Can export commonly used functions for
reuse

Weaknesses:

m Can be a little unstable (some queries
will run slowly)

m Some methods require light
programming*

m Some tasks that are easy in Excel are
more difficult/impossible in
OpenRefine

- Adding new rows / New Data
- Editing individual cells



Hands-On w' OpenRefine

m Creating a New Project

m Records vs. Rows

m Reordering Columns

m Basic Normalization

m T[racking Operation Histories
m Faceting and Clustering

m Exporting your work




To get started:

m Download and install OpenRefine
- http://openrefine.org/download.htm]

m PLEASE NOTE: OpenRefine runs in a browser, like a web app
(though it does not require an internet connection). It works
best with Chrome, Firefox, or Safari, and will automatically run
on your default browser. OpenRefine is unstable when run on
Internet Explorer and does not run at all on Edge, so it is best

to choose another default browser.


http://openrefine.org/download.html

SAMPLE DATA

g00.81/CBqj2n




¥ OpenRefine

pen Projeci

Import Project

A power tool for working with messy data.

Create a project by importing data. What kinds of data files can | import?

TSV, CSV, *3V, Excel (.xIs and .xlsx), JSON, XML, RDF as XML, and Google Data documents
OpenRefine extensions.

Language Settings

Get data from Locate one or more files on your computer to upload:
This Computer mczbase_|P_publications_2015Aug28.csv
Web Addresses (URLs)

Clipboard

Data Package (JSON URL)
Database

Google Data




Creating a
project

Project Settings

e Check your encoding!

e Choose the correct separators!

e Parse your column headers!

e Don’t parse text into numbers,
dates, etc.! (Unless you are
VERY confident about your
data)

« Start Over

PUBLICATION_ID MCZBASE.GET_PUBLICATION_AUTHORS_ALL{P.PUBLICATION_ID) PUBLISHED_YEAR PUBLICATION_TITLE JOURNAL_

Configure Parsing Options

Project name mczbase_IP_publications_2015Aug

5731 Agassiz, L.

1960 Thomas, A.O.
4858 Powers, S.

2144 William More Gabb
3356 Walcott, C.D.
4407 Kummel, B.

2221 Shaw, A.B.

4898 Springer, F.

1364 Sprinkle, J.T. and R.C. Gutschick
353 Whittington, H.B.
1086 Joachim Barrande
3630 Scudder, S. H.

Parse data as

CSV [ TSV [ separator-based files
Line-based text files

Fixed-width field text files

PC-Auxis text files

JSON files

MARC files

JSON-LD files

RDF/N3 files

RDF/N-Triples files

Character encoding UTF-8

Columns are separated by

ommas (CSV) —
abs (TSV)

O custom: |
Escape special characters with \

[J column names (comma separated):

1839

1920

1922

1864

1876

1969

1966

1901

1990

1999

1872

18562

——

Tags

no article title Soc.SciNat. Helvetica Mem. Soc
available
no article title lowa Geol.Survey low:
available
no article title Am.Jour.Sci. Am
available
no article title Geological Survey of CA: Gec
available Paleontology. Pali
no article title MNew York State Mus.Mat.Hist., MNev
available 28th,Ann_Rept..doc.ed 28t
Ammonoids of the Bull of the MCZ, Bull
Late Scythian (Lower
Triassic)
no article title Jour.Paleontology Jou
available
Uintacrinus: its Harvard Har
structure and Univ.Mus.Comp.Zoology Mem.  Unn
relations.
Early Mississippian Harvard Har
blastoids from western  UnivMus.Comp.Zoology Bull.  Uni
Montana
no article title Jour.Paleontology Jou
available
no article title Systeme Silurien du Centre de  Sys
available la Boheme Supplement laE
no article title Am.Jour.Sci. 3rd ser, Am v
>
Ll
Update Preview
[Cignore first 0 line(s) at beginning of file
Parse next 1 line(s) as column headers
[ Discard 0 row(s) of data
initial
[JLoad at most 0 row(s) of data
Use " to enclose cells containing column
character separators
[Parse cell text into Store blank rows
numbers, dates, ... Store blank cells as nulls
[ store file source
(file names, URLs)
in each row v

Create Project »




OpenRefine Layout

m OpenRefine displays data in a tabular format (like a
spreadsheet):

— Each line will represent a ‘record’or ‘row’in the data
- Each column represents a type of information

m OpenRefine only displays a limited number of lines of data at
a time.
- You can adjust the number to 5, 10 (default), 25, or 50.

- When you manipulate your data, you are manipulating the
whole set, not just the first 50!




Records vs.
Rows

ROWS

Individual lines of data, not linked by
relationships between the data in
neighboring lines

RECORDS

Multi-line groupings of data, linked by
relationships between data in those
lines

ttions 2015Aug28 csv Pemalink

582 records

Show as: rows records

Show: 5 10 25 50 records

Al ¥ | PUBLICATION_Il ~ MCZBASE.GET_ | PUBLISHED_YE ¥ PUBLICATION_TITLE

s woN

13.

5731 Agassiz, L.

1960 Thomas, A.O.
4858 Powers, 5.

2144 ‘William More Gabb

3356 Walcott, C.D.

4407  Kummel, B.
2221 Shaw, AB.
4898 Springer, F.

Sprinkle, J.T.

R.C. Guischick

Joachim Barr

e
3630 Scudder, 5. H.
1175 Wachsmuth, C.

1838 No Article Tile Available
1920  No Article Title Available

1822  No Article Title Available

1864 No Article Title Available

1876 No Article Title Available

1962 Ammeoncids Of The Late Scythian {lower Triassic)
1966 No Article Title Available

1901 Uintacrinus: Its Structure And Relations.

1990 Early Mississippian Blastoids From Western Montana

1999  No Article Title Available

1872 No Article Title Available

1882  No Article Title Available

1887 The North American Crinoidea Camerata. Violume |.

¥  JOURNAL_NAME
Soc.5ci.Nat Helvetica Mem.
lowa Geol.Survey
Am_Jour.Sci.

Geological Survey of CA:
Palecntology,

New York State Mus Nat Hist.,

2Bth,Ann.Rept.,doc.ed
Bull of the MCZ,
Jour.Palecntology

Harvard Univ.Mus.Comp.Zoology

Mem.

Harvard Univ.Mus.Comp.Zoology

Bull.

Jour.Palecntology

Systeme Silurien du Centre de la

Boheme Supplement

Am_Jour.Sci. 3rd ser,

Harvard Univ.Mus.Comp.Zoology

Mem.

705 rows

owoN

Show as: rows records

Show: 5 10 25 50 rows

5731 Agassiz, L.

1960 Thomas, A.O.
4858 Powers, 5.

2144  Wiliam More Gabb

3356 Walcott, C.D.

4407 Kummel, B.
2221 Shaw, A.B
4898

Springer, F.

Sprinkle, J.T.

R.C. Gutschick

1086 Joachim Barr

v Al ¥ | PUBLICATION_Il ¥ MCZBASE.GET_ | ¥ PUBLISHED_YE

1839
1920
1922
1864

1876

1969
1966
1901

1890

1999
1872

¥ | PUBLICATION_TITLE
No Article Title Available
No Article Title Available
No Article Title Available
No Article Title Available

No Article Title Available

Ammonecids Of The Late Scythian (lower Triassic)
No Article Title Available

Uintacrinus: Its Structure And Relations.

Early Mississippian Blasteids From Western Montana

No Article Title Available
Mo Article Title Available

¥ JOURNAL_NAME
Soc.Sci.Nat Helvetica Mem.
lowa Geol Survey
Am.Jour.Scl.

Geological Survey of CA:
Palecntology,

New York State Mus.Mat Hist.,
28th Ann.Rept. doc.ed

Bull of the MCZ,
Jour.Palecntology

Harvard Univ.Mus.Comp.Zoology
Mem.

Harvard Univ.Mus.Comp.Zoology
Bull.

Jour.Paleontology

Systeme Silurien du Centre de la
Boheme Supplement

v J
Soc.§
lowa
Am.J,

Gol
Paleq

New
28th,)

Bull g
Jourl

Harvy
Mem

Harvi
Bull.

Jourl

Syste
Bohe;




Show as: rows records Show: 5 10 25 50 rows

Al | e PI.lBLICATICIH_I‘ || HCZBASE.GEI_‘ || PUBIJSHED_'I'EI Ral;
" Transform Agassiz, L. 1339 o ar
availz
Facet 3 Thomas, 4.0, 1920 no ar|
availz
Edit rows » Powers, 5. 1922 no ar
. availz
Edit columns *  Re-order / remove columns... no an
View , availz
— . Walcolt, C.D. 1876 no ar|
availz
L B ad0T Kummel, B. 1969 Amm|
Late |
{Lown
e |Cf |7 | 2221 Shaw, A.B. 1966 no ar
availz

A 0 it _ _ _ o

Re-order / Remove Columns

Drag columns to re-order Drop columns here
to remove

PUBLICATION_ID
MCZBEASE. GET_PUBLICATION_AUTHORS_ALL(P.PUBLICATION_ID)
PUBLISHED_YEAR
PUBLICATION_TITLE
JOURNAL_NAME
JOURNAL_ABBREVIATION
VOLUME_NUMBER
ISSUE_NUMBER
BEGINS_PAGE_NUMBER
ENDS_PAGE_NUMBER
PUBLISHER_NAME

Column




\_E] JOURNAL_NAME ‘v JOURNAL_ABBI ¥ VOLUME_NUME ¥ ISSUE_NUMBEFR

Facet P am.
Text filter
—t Edit cells »  Transform...
Edit column » Commeon transforms Trim leading and trailing whitespace
Transpose » Fill down Collapse consecutive whitespace
Sort... Blank down Unescape HTML entities
View ¥ Split multi-valued cells... To titlecase
Reconcile P Join multi-valued cells... To uppercase
Cluster and edit... To lowercase
Replace To number

To date
To text

To null

To empty string




Show as: rows records Show: 5 10 25 50 rg
Rar R PllBLICATICIH_Il v | MCZBASE.GET_
7 | of [ 1 Facet b jassiz, L.
7o )2 Text filter omas, 4.0,
?:? E:;' = Edit cells 3 s
Edit column [
e | T | 4 liam More Gabb
o . Transpose 3
b oy _ Bleott, C.D.
. : View 3
ir | O] 8 mmel, B.
Reconcile 3
o |G [T |22 Shaw, A.B.

Sort by PUBLICATION_ID

Sort cell values as Position blanks and errors
® text | | case-sensitive |\faldvalues
) numbers | =
) dates rers
) booleans | Blanks

Drag and drop to re-order
@a-z ()z-a




Show as: rows records Show: 5 10 25 50 rows Sort -

v Al e PI.IBLICATIDH_II ¥ MCZBASE.GET_ ¥ PUBLISHED_YE + PI.IBLII
o L 541 Facet b buld, 5.0 1984 no article ti
available
¥ | o] | 328. Text Tilter wuld. S.J. and 1986 no article i
Edit cells podruff, D.5. available
wr | & | 1 g pedemann, R. 1830 no article ti
Edit column 3 available
R ’
| Lf |77
T 513

Feconcile

i
s
3y

4035, Borr




|+ | MCZBASE.GET_PUBLICATIOl | | PUBLISHED_YE ¥

Facet

Text filter

123456  Smith, Joe; Green, Jane 123456
123457  Collins, Mark; Prestley, Susan

123457

1G.0. 2005
DE 1977

Edit cells
Edit column

Transpose

AT

Transiorm...

Commeon transforms

Fill down

Elank down

Split multi-valued cells...

Join multi-valued cells...

Smith, Joe
Green, Jane
Collins, Mark

Prestley,
Susan

Split multi-valued cells

How to split multi-valued cells

@® by separator

Separator 1 regular expression

List of integers separated by commas, e.g., 5,7, 15

[ OK HCanceI]




v ‘ OpenRefine mczbase_|P_publications_2015Aug28 csv

Facet/Filter Undo/Redoz/2 <
[ Extract... Apply... | Show as: rows records

7 &f 1. | 5731
. Create project

2. 1960
. Text transform on 6 cells in column

PUBLICATION_TITLE: value.trim() 3. 4858

. Text transform on 573 cells in column 4 2144
PUBLICATION_TITLE: value.toTitlecase()

] 3356
. Text transform on 0 cells in column

PUBLICATION_TITLE: 4407
value.unescape('html') .




v JOURNAL_NAME

e |
“oanmer | |

Edit cells
Edit column
Transpose

Facet /! Filter

| Refresh |

View

Reconcile

Undo / Redo s

Remove All |

Palecntology

[] case sensitive

|| regular expression

Show as: rows records

Geglogical Survey

of CA- Paleontology,

Jour Palecntology
Jour. Palecntology

Jour Palecntology

Jour Palecntology
Jour. Paleontology
Jour. Paleontology
J. of Palzontalogy,
Jour. Paleontology

Paleontology

Show: 5 10 25 50 records

o1 < o s v v

Geglogical Survey
of CA- Paleontology,
Jour Palecntology
Jour.Palecntology

Jour.Palecntology

Jour Palecntology

Jour. Paleontology

Jour. Paleontology,

J. of Palzontology,

Jour. Paleontology

Paleontology

*You can also use regular expressions in the filter!




Facet ! Filter

|' Refresh | ' Remove All | Show as: rows records Show: 5 10 25 50 records

m '~ | JOURNAL_NAME |~ JOURNAL_ABBREV ¥ VOLUME_NUME
Soc.Sci.Mat. Helvetica Soc.Sci.Mat. Helvetica
Paleontology| Mem. Mem.

lowa Geol Survey lowa Geol Survey

|| case sensitive || regular expression

Am.dour.Sci. Am.Jour.Sci.

Mew York State Mew York State
Mus. Mat Hist. MMus Mat Hist.
28th Ann.Rept doc ed 28th Ann.Rept _doc._

Bull. of the MCZ Bull of the MCZ,

Harvard Harvard
Univ Muz Comp_Zoology | Univ Muz Comp_Zoology
hem. ldem.

Harvard Harvard
Univ.Mus.Comp_Zoology  Univ.Mus.Comp_Zoology
Bull. Bull.

Systeme Silurien du Systeme Silurien du
Centre de |a Bohems Centre de la Bohems
Supplement Supplemen

Am_Jour.5ci. 2rd ser, Am.Jour.Sci. 3rd ser,




| Facet
Text filter
Edit cells p  Timeline facet
Edit column » | Scatterplot facet
Transpose » | Custom text facet ..
Sort.. Custom Mumeric Facet...
View » | Customized facets »
Reconcile 4

Undo / Redo 3/3 1 ro

|ResetAll Remove All [ Show as: rows records Show: 5 10
TION_Il ¥ MCZBASE.GET_ ¥ PUBLISH.

312 choices Sortby: name count Agaeeiz, L. 1839
Jour Paleontology &2 Thomas, A.O. 1820
Jour. Paleontology 25

Harvard Univ.Mus. Comp.Zoology T ez
Bull. 18 William Mare Gabb 1864
Am.Jour.Sci. 12

J. of Paleontology, 12 Walcett, C.D. 1876
Smithsonian Misc.Colln. 10

Jour.Paleontology, & Kummel, B. 1969
Denison Univ.Sci.Lab.Jour. &

Harvard Univ.Mus.Comp.Zoology ) e
Mem. &

Acad Nat.Sci Philadelphia Proc. 5 Springer, F. 1801

Boston Soc.Nat.Hist. Mem. 5

Bull. of the MCZ, 5 Sprinkle, J.T. and 1560
Bulls.Am.Palecntology 5 R.C. Gutschick

Cincinnati Quart.Jour.Sci. 5
Cincinnati Soc.Nat Hist.Jour. 5
Jour. Paleontology, 5

Boston Soc.Nat.Hist.Jour. 4

Whittingten, HB. 1999




In a Cell

Data type:

Edit this cell
Thomas, A.O. _

Apply | Apply to All Identical Cells | Cancel |
Enter Ctri-Enter Esc

Powers, S.
William More Gabb 1864

Walcott, C.D. 1876

In a Facet

312 choices Sort by: name count I Cluster ‘

Jour.Paleontology 63
Jour. Paleontology 25

Harvard Univ.Mus.Comp.Zoology
Bull. 18

Jour.Paleontology

[ Apply l Cancel |

Enter Esc




L 4 ‘ OpenRefine mczbase_IP_publicz

Facet

Text filter Facet/ Redo3/3

Edit cells Transform... = ]
; \ Refresh | I Reset All L Remove All \
Edit column Commen transforms B

Transpose Fill down

Blank down

Split multi-valued cells... _
Pt mult-alued celk. Jour.Paleontology 63 |

Jour. Paleontology 25

Harvard Univ.Mus.Comp.Zoology
Bull. 18

Reconcile Join multi-valued cells...

Cluster & Edit column "JOURNAL_NAME"

This feature helps you find groups of different cell values that might be alternative representations of the same thing. For example, the two strings "New York” and "new
york” are very likely to refer to the same concept and just have capitalization differences, and "Gédel” and "Godel" probably refer to the same person. Find out more ...

Method | key collision v Keying Function 18 clusters found

# Choices in Cluster

Jour.Paleontology (63 rows) our. Paleontology
Jour.Paleontology, (2 rows)
JOUR.PALEONTOLOGY, (2 rows) 2—3
# Rows in Cluster
Palaeontographica (3 rows) alasontographica

PALAEONTOGRAPHICA, (1 rows)
Palasontographica, (1 rows)

2—T4
Paleobiclogy (4 rows) alecbiology

Paleobiclogy, (4 rows) Average Length of Choices

Jour. Paleontology (25 rows) our. Paleontelog
Jour. Paleontology. (5 rows)
7T—35

Geol.Soc.London Quart. Joumnal (1 rows) .Soc.London Quart.Journal Length Variance of Choices
Quart.Journal Geol.Soc.London (1 rows)

o < o o <
g
2
[z

Science (2 rows)
Science, (1 rows)

Palasontology (3 rows) Palasontology

Export Clusters Merge Selected & Re-Cluster Merge Selected & Close




Clustering

Caveat

EGYPT) 1

(238 EIGHT AVE)
[ABEAS 1| HILMI

Cluster & Edit column "sponsor”

Thiss enatuares halpss yoous fird gresups of diffarnnd el vighues: il might b afematie mpresentdions of the same ting, For exems, he beo strings "N York® and "
york" e viory likely o rifir b thie same concepl and jost hive ciptalization diffnencns, and "Gded” and "Godol” probably nefie (o e seme peson. Find oul mars
Muothod | key sodlisian : arying Function | Regerprin & 218 clusters found
i ? - LA CREPE p i # Choices in Cluster
| ] e
W il | BLUE CARD;
2 ? + CAFE DE PARIS CAFE DL PARIS | WETE
GREER KE'
HORDER.
+ HOTEL BAVDY HOTEL SAVOY wmmmﬁ
* SAVOY HOTEL || emsossenm
m WHTE:
| [ neeEr
- -+ | | cotoreD
- HRA . = 0
+ S8, "MINNETONKA il
Average Length of Choices LFPER LEFT
[ 1 CORMER,
2 ] + CAFE BOULEVARD CAFE BOULEVARD } MEMUIN
» CAFE BOLULEVARD [}  GERMAN AND
s 03 ILLUS,
2 3 = 5.5, "ILE DE FRANCE™ 5.4 “ILE DE FRANCE™
» 5.5, ILE DE FRANCE Length Variance of Choices
2 2 « DE L'ANGE HOTEL DE LANGE HOTEL !%I
« HOTEL DE L'ANGE
a9
2 8 « ST REGIS HOTEL : ST, REGIS HOTEL
= HOTEL ST, REGIS
Select Al Deselect All Marge Selocted & Re-Cluster | Merge Selected & Close || Closa | ““i'“

Hotel Savoy Savoy Hotel

59t St. & 5t Ave. Strand

New York, New York London WC2R OEU
United Kingdom



Export project

Tab-separated value

Comma-separated value
HTML table

Excel (.xls)

Excel 2007+ (.xlsx)

ODF spreadsheet

Custom tabular exporter...
SQL Exporter...

Templating...

Upload edits to Wikidata
- Export to QuickStatements

Export Wikidata schema




@ OpenRefine mczbase_IP_publications_2015Aug28 csv  pemalink

Facet / Filter

= g
1 st o

Create project k; 3 3 Springer, F.

Reorder columns { |~ - Haugh, B.N.
DeKoninck, L. and LeHon,
H

Text transform on 0 cells in column
PUBLICATION_TITLE: S 30 Willer, 5.4,
value.unescape('htmi') B AlE
Edit single cell on row 194, column g |5 3 Wachsmuth, C. and Frank
PUBLICATION_TITLE Springer
k Hall, J.
Text transform on 1 cells in column
PUBLICATION_TITLE: Bowsher, AL

Extract Operation History

Extract and save parts of your operation history as JSON that you can apply to this or other projects in the future.

<]

Text transform on cells in column PUBLICATION_TITLE using
expression value.trim()
Text transform on cells in column PUBLICATION_TITLE using
expression value.replace(fs+," ")
Text transform on cells in column PUBLICATION_TITLE using
expression value.toTitlecase()
Split multi-valued cells in column
MCZBASE.GET_PUBLICATION_AUTHORS_ALL(P.PUBLICATION_ID)
Mass edit cells in column JOURNAL_NAME
Mass edit cells in column
MCZBASE.GET_PUBLICATION_AUTHORS_ALL(P.PUBLICATION_ID)
Text transform on cells in column JOURNAL_NAME using expression
value.replace(/\s+/,' '}
Text transform on cells in column JOURNAL_ABBREVIATION using
expression value.trim{)
Text transform on cells in column JOURNAL_ABBREVIATION using
expression value.replace(fs+," ")

in column JOURNAL_NAME

[< I <

<]

0O 0 8 @@

<]

| Select All || Unselect Al |

Sort ~

J PUBLISHED._Y! PUBLICATION_TITLE

1911

1975
1854

1875
1987
1897

1861
1955

‘Some New American Fossil Crinoids.

No Arlicle Title Available
No Arlicle Title Available

‘Some Remarks On Flumulites Jamesi Of Hall And Whitfield
No Aricle Title Available

The North American Crinoidea Camerata. Volume li

No Article Title Available
Echinodermata




L 4 |0penlleﬁne mczbase_IP_publications_2015Aug28 csv  Pemalink

Facet / Filter Undo / Redo 10/

Show as: rows records Sh 5 10 25 50 rows Sort ~

_:| PUBLICATION_Il | MCZBASE.GET_PUBLI |¥ PUBLISHED_YE | ¥ | PUBLICATION_TITLE

Create project g | Bl | 370 Springer, F. Some New American Fossil Crinoids.

Reorder columns Lo B2 Haugh, B.N. No Article Title Available

371 DeKoninck, L. and LeHon, No Arficle Title Available
Text transform on 0 cells in column H

PUBLICATION_TITLE: oL 394 WMiller, S.A. Some Remarks On Plumulites Jamesi Of Hall And Whitfield
value.unescape('ntmr) 557. Brower, J.C. No Article Title Avalable
Edit single cell on row 194, column g | 3300 Wachsmuth, C. and Frank The North American Crinoidea Camerata. Volume i
PUBLICATION_TITLE Springer

k¢ 402. Hall, J. No Article Title Available

Text transform on 1 cells in column : .
PUBLICATION_TITLE: W | 5 | 266 Bowsher, AL, Echinodermata

Apply Operation History

Paste an extracted JSON history of operations to perform:

"PUBLICATION_TITLE",
"JOURNAL_NAME™,
“JOURNAL_ABBREVIATION",
"PUBLISHER_NAME",
"VOLUME_NUMBER"
"ISSUE_NUMBER",
"BEGINS_PAGE_NUMBER",
“ENDS_PAGE_NUMBER"

] >

"description™: "Reorder columns”

op": "core/text-transform”,
“engineConfig”: {

"PUBLICATION_TITLE",
“value.unescape( html')",
"keep-origina

rform Operations




Resources  guides.library.lllinois.edu/openrefine

m OpenRefine page: http://openrefine.org/

m Github repository: https://github.com/OpenRefine/OpenRefine

m Open Refine Documentation:
https://github.com/OpenRefine/OpenRefine/wiki/Documentation-For-Users

m Free Online Course:
https://bigdatauniversity.com/courses/introduction-to-openrefine/

m Additional Reconciliation Services:
https://github.com/OpenRefine/OpenRefine/wiki/Reconcilable-Data-Sources

m More on Google Regular Expression Language:
https://github.com/OpenRefine/OpenRefine/wiki/GREL-String-Functions

m Understanding Expressions:
https://github.com/OpenRefine/OpenRefine/wiki/Understanding-Expressions

m GREL Cheat Sheet:
http://arcadiafalcone.net/GoogleRefineCheatSheets.pdf

Slides created and/or updated by: Qian Zhang, Kelly Applegate, Brinna Michael, and Tricia Lampron
Data set provided by Qian Zhang



http://openrefine.org/
https://github.com/OpenRefine/OpenRefine
https://github.com/OpenRefine/OpenRefine/wiki/Documentation-For-Users
https://bigdatauniversity.com/courses/introduction-to-openrefine/
https://github.com/OpenRefine/OpenRefine/wiki/Reconcilable-Data-Sources
https://github.com/OpenRefine/OpenRefine/wiki/GREL-String-Functions
https://github.com/OpenRefine/OpenRefine/wiki/Understanding-Expressions
http://arcadiafalcone.net/GoogleRefineCheatSheets.pdf

QUESTIONS?

Tricia Lampron
[lampron2@lllinois.edu]
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