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Introduction

This document contains the user interface mockups for OpenDataRise, a customization of OpenRefine that
we will develop to support the open data enrichment pipeline. To produce the required mockups we used
JavaFX Scene Builder 1.17, a free tool for rapid GUI design which can handle complex layouts. The original
files of the mockups will be uploaded to Google Drive and later to the GitHub repository of the project.
There are eight steps in the pipeline, as shown in Drawing 1:

1 2 3 4 5 6

ATTRIBUTE ATTRIBUTE
VALUE VALUE
VALIDATION DISAMBIGUATION

ATTRIBUTE
ALIGNMENT

ENTITY
ALIGNMENT

ENTITY

SELECTION IMPORT

Drawing 1: Pipeline steps

For a detailed description of each step we refer the reader to a separate document?. For each step we now
describe the proposed mockups.

1 Source Selection

ATTRIBUTE ATTRIBUTE ATTRIBUTE ENTITY ENTITY
SELECTION ALIGNMENT VALUE VALUE ALIGNMENT IMPORT
VALIDATION DISAMBIGUATION

Drawing 2: Step 1 of the pipeline

The first step in the pipeline is Source Selection, as shown in Drawing 2. In order to import dataset
resources into OpenRefine, the user first selects a DCat catalogue, and later selects the dataset resources
available in the catalogue. For this step we need to clarify a bit the terminology. In OpenRefine, the step of
fetching data and preprocessing it is called Create project, while the Import project function imports a
project which was previously exported as an OpenRefine project. Also, a dataset is not just a single file. It is
a group of possibly many dataset resources, which are actually files often in formats like CSV or XML. For
example, a dataset of “Bollettino Meteo” can have many resource files representing the actual data, like
“Bollettino Meteo della Val di Non in formato XML”, and “Bollettino Meteo della Val d’Adige in formato XML".
For these reasons, we chose to allow the user to create a project in OpenRefine out of each dataset
resource s/he may select in a DCat catalogue. Optionally, several resources can be processed at once by

' http://www.oracle.com/technetwork/java/javafx/tools/index.html
2 An Entity Centric Enrichment Pipeline For Open Data

https://docs.google.com/document/d/1913tJtijbSFXNFENPMhAd8ruUdk-28h TEbLL4MUcL Jc
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indicating an existing semantification process file containing operations to perform on each resource
automatically. The workflow is depicted in the following Drawing 3:

Select dcat
resource(s)

¢

yes New Select

semantification > » semantification
process? process file
\J
Edit
Y operations
Manual
Preprocess
Start
automated
project(s)
processing
A J
Perform Edit
steps roject(s
o' project(s)

with errors

Publish to

CKAN

Drawing 3: Workflow of dataset resources selection and editing
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The simplest flow is given by the left branch, where single dataset resource selection and editing is
represented. We detail this flow in the following paragraphs, explaining the more complex batch processing
only later in Section 7.1. Screenshots reported hereafter will result with small text as we set required screen

size for using Open Refine to 14 inches. It seems hard to proficiently use a spreadsheet with a smaller
screen.

Select dcat
resource(s)

|

yes New n Select
semantification » semantification
process? process file

/

5, [3

Edit
v operations
Manual i
Preprocess
Start
automated
project(s)
processing
L J
Perform Edit
steps project(s)
2.6 with errors

Publish to

CKAN

Drawing 4: Selection of a single dataset resource from Dcat
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During the single dataset resource selection, depicted in Drawing 4, the user must do three substeps:
1.1) Select the resource from the DCat catalogue (as shown in Drawing 6)

1.2) Choose to start a new semantification process (Drawing 7)

1.3) Manually preprocess the resource (Drawing 8)

We now detail these three substeps.

1.1 Select single DCat resource

For this substep in the first mockup in Drawing 5 we show how the user can select one resource (i.e. a CSV
file) from a dataset of a DCAT catalogue. In the upper part of the screen the user can enter the URL of the
DCat catalogue (1), in the central part dataset resources can be selected from a dataset list (2), which can
be filtered via a search box on the left (3).

[ I This computer ] Web addresses (URLs) ] Cliphuard] Google Data ] DCat]

OpenDataRise
@ St t, ‘t' | h Substep 1 out of 3 NEXT > >
Create Project @ URL bar atistical grap
Open Project I URL of the DCat Catalogue http//datitrentino.t - I @ CKANa |yze stats freq
Import Project "
Datasets 35 Avgrows | 842 (’D;’Jr:":t 2% Ejz:ﬁ: 10% Aﬁ:;'!;‘" 75
Monitor Processes
. A % of integer o % of string o
Total size (kb) 2452654 m,ﬁm 125 b mlum,i 2% mumnf 42% Anagrafica Andalo in formato XML: String length
W Select dataset resources to
Search i
get from 3 dest catslog eare Select all Resource name Category | Format | Columns | Rows String Float Integer Date Avg String length
columns | columns | columns | columns

P For each selected resource

a new project will be

[} e Anagrafica campineve  Elenco delle stazioni meteorologiche autematiche per il rilevamente dei dati meteo (XML, CSV, JSON)
created

Category

el | Anagrafica Marilleva in formato XML | Meteo | XMLl 8 | 152 | 8 | 3 | 3 | 1 | 35 |
# Click NEXT button Dati afici
<) Datt gengraicl M | AnagraficaAndaloinformato GV | Meteo | Csv | 5 [16 [ 2z | 1 [ 4 [ 2 | 68 ]
o Meteo
Mare hel @ Dati valanghe Bollettino valanghe emessc periodicamente, solitamente 3 volte allz settimana nel periodo invernale. (XML, JSON)
L Agricoltura .
e Bollettino meteo  Bollettino meteorolagico distinto per 17 zone della provincia di Trento (XML, CSV, ZIP)
File types e Bollettino Valsugana e zone limitrofe Meteo XML 8 152 8 3 5 0 38
ol csv [ Bollettino Val di Non e zone limitrofe | Meteo | sV s |1 | 2 1 s 1 68
o XML
L JSON
(@ Dataset list
(3 Search box
About

Drawing 5: Selection from Dcat screen areas

Statistics on both dataset resources and the whole DCAT catalogue are displayed if the repository has
been previously analyzed by means of CKANalyze'. Statistics about the single datasets resources are
shown in the dataset list (2) while statistics for the whole catalogue (4) are displayed under the URL bar. A
statistical graph on the right (5) offers further information about aggregated values. In order to reduce
dependencies, the statistics will be displayed only if the CKANalyze plugin is enabled.

1

https://github.com/opendatatrentino/ CKANalyze
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As shown in Drawing 6, for the selection the user must do the following:

Type address of a DCat catalogue.

Select Create Project on the left, and DCat tab on the right

o By default the system will show the address of the last used DCat catalogue, if available.
Addresses which have been used in the past will be available via a dropdown menu.

o If the catalogue has already been analyzed, statistics about it are shown below the catalogue
address bar

panel

OpenDataRise

Create Project o
Open Project
Import Project

Monitor Processes

» Select dataset resources to
get from a deat catalog

b For each selected resource
a new project will be
created

W Click NEXT button

IMore help

About

Click NEXT button in the upper right corner

l l This (omputer] Web addresses (URLs) ] Clipboard ] Google Data ] DCat }

Search among the available datasets and their resources by using the faceted search in the left

Select the desired resource to open by clicking on the checkboxes to the left of the big central table

URL of the DCat Catalogue

®

http://datitrentina.it

NEXT >

®

Substep 1 out of 3

freq

o ; .
Datasets 31s Avgrows | s4a | Teofflest % ¥ of date wy | Mg | g
columns columns length
M
) A % of integer ’ % of strin , 11
Totslsze() | 2452654 | MW@ 125 | TTMEEET | g P Anagrafics Andalo in formato XML String length
Search i
e Select all Resource name Category |Format| Columns | Rows String Float Integer Date Avg String length
egory o gy
columns | columns | columns | columns
c ] e Anagrafica campineve  Elenco delle stazioni meteorologiche automatiche per il rilevamento dei dati meteo (XML, C5V, JSON)
Category s Anagrafica Marilleva in formato XML Meteo XML 8 152 8 3 5 1 35
(1 Dati geografici @ v Anagrafica Andalo in formato C5V Metzo | Csv 5 12 2 1 4 2 68
o Meteo
- @ Dati valanghe Bollettino valanghe emesso periodicamente, solitamente 3 volte alla settimana nel periodo invernale. (XML, 1SON)
[ Agricoltura -
Bollettino meteo Bollettino meteorologico distinto per 17 zone della provincia di Trento (XML, CSV, ZIP,
e 9 P! p
File types il | Bollettino Valsugana e zone fimitrofe | Meteo | XML 8 152 8 3 5 0 38
o) CV s Bollettino Val di Mon e zone limitrofe Meteo sV 5 126 2 1 4 1 68
o XML
L JSON

Drawing 6: Substep 1.1: Single dataset resource selection

We decided to reserve the area occupied by the big graph in the upper right corner for displaying statistical
information according to mouse position in the page. Content will be displayed as described in the following

Table 1:

10
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Mouse position Displayed content

in the statistical graph section of Drawing 5

i) a cell of “Avg string length” column Graph of string distribution of a particular
dataset

ii) a cell holding an aggregated value in CKAN [Graph of distribution of the aggregated value
repo stats in the whole catalogue

Table 1: Statistical information displayed when hovering on cells in substep 1.1

1.2 Start new semantification process
In the next substep shown in Drawing 7, the user chooses to start a new semantification process:

r T T T T
1Thiscomputer Web addresses (URLs) | Clipboard | Google Data | DCat

@penDataRise
Substep 2 out of 3
Selected resource:  Anagrafica campi neve
Create PIO]ECI From dataset: Anagrafica Andalo in formate CSV _ NEXT »»
Open Project
Import Project

& Start new semantification process
Monitor Processes

Use an existing semantification process..

¥ Decide eventual batch
operations to perform on
the dataset.

Mare help

Drawing 7: Substep 1.2: Choice of new semantification process

1.3 Manually preprocess resource

In this substep, depicted in Drawing 8, the user decides how to parse the dataset resource, using standard
OpenRefine parse panel (the case for a CSV file is shown):
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) 1 lThws computer I Web addresses (URLs) ] Clipboard I Google Data I DCat \
OpenDataRlse
Project name: datitrentino.it/Anagrafica campi neve/Anagrafica Andalo in formato CSV nome << back Creste Project Substep 3 out of 3
Create Project — P
nome descrizione funivie lat long
Open Project
Import Project Sorge su un'ampia sella prativa al
. il Andalo (1047) Provincia di Trento centro dellaltopiano Brenta - 3 654463 712857
Monitor Processes Paganella, dominata ad ovest dal
Piz Galin (m 2442)
» Decide how to parse the
input dataset resource. Situato all'estremita settentrionale
2 Canazei (1450) Trento Prov. della Val di Fassa, quasi al confine 2 511504 147444
» Click Create Project con la provincia di Bolzano a nord
More help
E' un tipico e grazi
3. Cacria (915) Trento (Prov) zlpino, situato ai p.em Gl Monte 5 funivie 511504 706005
Cauriol
Paesino ai piedi del latemar
) patrimonio naturale dell unesco,
4 Obereggen (1357) Provincia di Bolzano B 00N o it 5463347 435223
mozzafiato sulle dolomiti
5
Parse data as Character encoding Update Preview
CSV/ TSV separator-based Columns are separated by [Zlgnore 0 line(s) at
files @ commas (C3V) first beginning of file
Line-based text files tabs (TSV) [ Parse 1 line(s) as
next
Fixed-widin field text files custom , column headers
\ [ Discard 0 row(s) of data
PC-Auxis text files Escape special characters with e (s)
About JSON files [ Loadat 0 row(s) of data
RDFIN3 files most
XML files ¥l Parse cell | Store blank

text into rows

Drawing 8: Substep 1.3: Manual resource preprocessing

Finally, by clicking on Create Project, the user will be presented with the screen in Drawing 10 to perform
the Attribute Alignment step, which we now detail in the following section.

2 Attribute Alignment

ATTRIBUTE
SELECTION :IT-IEF:\III\B/ILIJEL%I' VALUE
VALIDATION

Drawing 9: Step 2 of the pipeline

4 5 6

ENTITY ENTITY
ALIGNMENT IMPORT

ATTRIBUTE
VALUE
DISAMBIGUATION

In the Attribute Alignment step the user assigns an entity type to the dataset he selected from Dcat, thus
performing a mapping from source fields in the dataset to fields in the target entity type.

In the following Section 2.1 we show an example CSV file to import, while in Section 2.2 we propose a user
interface to perform schema matching in OpenDataRise.
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2.1 Schema matching example

We provide in Table 2 an example of a CSV file that could be imported in OpenDataRise:

nome provincia descrizione funivie lat long
Andalo (1047) Provincia di Sorge su un'ampia sella |3 654463 712857
Trento prativa al centro...
Canazei (1450) Trento Prov. | Situato all'estremita 2 511504 147444
settentrionale della...

Table 2: Proposed XML to tabular conversion example

The system will have full multilingual support, so hereafter we will use Italian names for attributes. Let's

suppose the desired target entity type of name TourismResort (LocalitaTuristica, in Italian) is given by the
schema depicted in Table 3:

Attribute Name Attribute Type
name (nome) String (Stringa)
province (provincia) City (Citta)
height (quota) Integer (Intero)
coordinate (coordinate) Coordinates (Coordinate)
description (descrizione) SemanticString (StringaSemantica)
population (popolazione) Integer (Intero)
Table 3: Example of target type of entity TourismResort ( LocalitaTuristica in ltalian).
Translation in ltalian is given in round brackets

The attributes nome, quota, coordinate, descrizione and popolazione are associated to datatypes, while
provincia is a relational attribute. In the final semantified table (after step 4), cells in the provincia column
will be URIs pointing to entities of type City.

2.2 Schema matching interface

In the screen depicted in Drawing 10, the left panel allows the user to perform the schema matching, while
in the right panel a preview of the dataset under the new schema is shown. The preview displays the data
like in Step 3 (Attribute Value Validation), allowing data navigation via facets like it normally happen in
Refine. We defer to the next Section 3 a more detailed description of the preview content.

13 Copyright © 2014 TrentoRISE. All rights reserved.



We have chosen to subdivide the screen this way because for schema matching field names stacked in
vertical allow the greatest number of fields to be displayed, while for navigating the data the user can still
use the familiar Refine interface on the right.

OpenDataRise dati.trentino.it/Anagrafica campi neve/Anagrafica Andalo in formatoe CSV ermaink

Step 2: Schema Matching (h) Preview: 364 rows Extensions:

Showas: rows records  Show: 51025 50 rows 1-50 next> last »
» Match types in the source fields with types in the target entity type. :_AII - nome = provincia = descrizione
Facet/Filter | Unde/Redo 3 -l'-_'ﬂ 3
¥ Vou can preview the data in the left area of the screen. +
nome quota provincia descrizione
Using facets 3 ) ) )
¥ When done, click NEXT to proceed to Data Validation step. Stringa Intero Citta StringSemantica
Serge su un'ampia
More help P Use facets to select subsets of your data to act on sella prativa al
@ a centro dellaltopiano
¥ Choose facets from menus at top of each column 1 Andalo (1047) Provincia di Trento Brenta - Paganella,
Source field Target entity type: LocalitaTuristica &7 | Attribute type dominata ad ovest
= = dal Piz Galin (m
provincia = | provinia b =| citta 2442)
nome m | nome 7| Stringa Situato all'estremita
=/ settentrionale della
nome = quota | ntero GIeE -
2 Canazei (1450) Trento Prav. T
descrizione 7| descrizione = | StringaSemantica ERiE A D
- = provincia di Bolzano
lat = | coordinate 7| Coordinate
@—= 2
long = | coordinate 7| Coordinate grazioso paese
— — 3. Cacria (915) Trento (Prov) alping, situsto ai
Add mapping piedi del Monte
Cauriol
Paesino ai piedi del
latemar patrimonio
P naturale dell'unesco,
4. Obereggen (1357) Provincia di Bolzano oa 13000 com ums
vista mozzafiato sulle
dolomiti
5
o

Drawing 10: Attribute Alignment panel

When the interface is presented to the user, in the schema matching panel to the left a mapping to a
guessed target entity type is already automatically provided by the system. Source fields that have no
counterpart in the target entity type (like funivie) aren't associated to any target field.
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The user must then do the following:

15

a)

Check the target entity type, and choose another one by clicking on the lens icon in case it is not
correct. In this case, a textbox to allow searching entity types will substitute the current entity type
name as shown in Drawing 11:

Target entity type:  Log] Attribute type ‘ ‘ ¥ Choose facets from ment

provincia Select an item.. LocalitaTuristica

nome LocalitaTuristica Atiribute Atfribute Type

quota LocalitaMarittima nome Stringa

— ] . ) provincia Citta
descrizione LocalitaArcheologica
—_— descrizione StringaSemantica

View more quota Interc

coordinate L A R coordinate Coordinate

. popolazione Intero
coordinate "l Cd

Cittad o zona dove il turismo € la componente principale
della cultura o economia locale.

m
Drawing 11: Entity type selection during Attribute Alignment step

Upon selection of a new entity type the system will automatically guess a new match between the
source and target fields and the lens icon will reappear to allow new searches.

For each target field, check if it is correct, and eventually choose another target field.

Eventually map a source field to two or more target fields, like for example happens for the nome
field which is mapped to nome and also to quota. Later during the Attribute Value Validation step
the user will have to manipulate the data to properly split the input fields to conform to the target
attributes.

Eventually map two or more source fields to one target field, like for example happens for the /at
and /ong fields which are mapped to coordinate. During the data validation step, the input fields will
be merged if needed to conform with the target attribute formatting.

Eventually choose to map a source field into a field not present in the target entity type. In this case

a new attribute must be added to the target entity type, by clicking a field named <new attribute> in
the drop down menu. This operation will open the panel shown in Drawing 12:
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Add new attribute to type "LocalitaTuristica™

Attribute name: | funivie Italiano (it-it) o
Datatype: Intero b
Is it a set? yes ® no
Is it mandatory? yes ®* no
Concept: Funiv| -

Cabinovia

B Funivia

nome
Seggiovia

Mezzo di trasporto su fune mediante cabine sospese,

Una funivia aerea & un mezzo di trasporto di persone
e/o merci facente parte della categeornia dei trasporti a
fune dowve i veicoli (cabine per passeggeri o simili
strutture per contenere la merce) viaggiano sospesi a
un sistema di funi,

Add attribute Cancel

Drawing 12: Adding a new attribute to an entity type

In the panel it is possible to set the name and language for the attribute, the datatype, whether or
not it is a set of values and the concept associated to the attribute. All of these values are
automatically set by the system when the panel is shown to the user. The user will be then able to
modify them if they are not correct. The concept can be either searched by typing its name or
selected from a list of possible choices in the dropdown menu. If a concept cannot be found it shall
not be possible to add the attribute to the entity type’.

g) Add mappings by clicking on the Add mapping link. Adding mappings will be necessary in case
there are one-to-many or many-to-one mappings. It will be possible to remove a mapping by
choosing the special label <delete mapping> from the dropdown menu in the source field cell

h) Eventually manage the selected entity type by clicking on its name, to display the panel depicted in
Drawing 13. For this iteration of the software in the entity type management panel it will only be
possible to set unique indexes, which are sets of attributes that uniquely identify an entity. They are
useful to speed up identity disambiguation activities. To this end, each attribute is given a weight,

' If this is the case, then in the first version of the system the knowledge base will have to be updated by the experts

that maintain it.

16 Copyright © 2014 TrentoRISE. All rights reserved.



and for each unique index the sum of its attribute weights is shown in parenthesis to the right of the
index name. This sum value cannot exceed one hundred.

Unique indexes for entity iype "LocalitaTuristica™

#* Unique indexes are set of attributes that uniquely identify an entity. They can help
speeding up identity disambiguation processes.

* Relevance of each attribute is given by its weight. For each unique index the sum of its
attribute weights is shown in parenthesis to the right of the index name. This sum
value cannect exceed one hundred.

Add unique index

Unique index n.21435 (80) [X]

Attribute Attribute type Weight
naonme > | Stringa &0
provincia > | Citta 20

Add attribute

Unique index n. 4821 (50) [x]

Attribute Attribute type Weight
nome -4 Coordinate 30
quota -4 Interc 15
popolazione = Interc 5

Add attribute

Ok Cancel

Drawing 13: Panel to manage entity types

i) Click NEXT button to proceed to Attribute Value Validation step.

Now that we have the correspondences between the input columns and the target attributes of the selected
entity type, we can proceed to validate the values inside the dataset columns to make sure they conform to
the type they were assigned during this step. Original columns which where not mapped will not be
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exported during the export phase nor will be considered in the unique indexes, even if they are shown in
the user interface.
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3 Attribute Value Validation
1 2 3 4 5 6

ATTRIBUTE ATTRIBUTE
SELECTION ATTRIBUTE VALUE VALUE ENTITY F ENTITY

ALIGNMENT VALIDATION DISAMBIGUATION ALIGNMENT IMPORT

Drawing 14: Step 3 of the pipeline

In this third step in the pipeline (Drawing 14) the user validates the data in the cells using the standard
Refine editor, an example of which can be seen in Drawing 15"

°penDataRise datitrentino.it/Anagrafica campi neve/Anagrafica Andalo in formato CSV Permaink ‘

364 rows

Show as: rows records  Show: 5 10 25 50 rows 1-50 next > last »
¥ Columns with a red title require attention ~ | All ~| nome = provindia

P Step 3: Data Validation

descrizione B funie = lat = long

P Each cell content must respect its column type r.ﬂ ¥ 3 I merge inte: merge inte:

¥ When done, click NEXT o go to enrichment step

[ <]

nome quota [Hel—D descrizione funivie coordinate coordinate

More help Stinga  Intero Gitt, StringaSemantica Intero

Facet/Fitter | Undo/Redo14
Sorge su un'ampie sella
prativa al centro

Using factes 1 Andalo (1047) Provincia di Trento dell sitopiano Brenta - 3 654463 712857
Paganella, deminata ad
ovest dal Piz Galin (m 2442)
I Use facets to select subsets of your data to act on

¥ Chaose facets from menus at top of cach column

Situato all'estremits

2. Canazei (1450) Trento Prov. settentrionale deli Val di 2 S11504 147484
e, el e

provindia di Bolzana a nord

E untipico e grazioso
3. Csoria (915) Trento (Prov) paese alpino, situato ai 5 funivie 511504 706095
piedi del Monte Cauriol

Paesino ai piedi del latemar
patrimonio naturale

dell'unesco, su1300M con una
vista mozzafiato sulle delomiti

4. Obereggen {1357) Provincia di Bolzano 5463347 435223

] ]
Drawing 15: Mockup for attribute value validation

For more in depth examples of the data validation capabilities of open refine please see the videos:
- OpenRefine Introduction: http://www.youtube.com/watch?v=B70J H_zAWM
- OpenRefine Data Transformation: http://www.youtube.com/watch?v=cO8NVCs Ba0
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http://www.youtube.com/watch?v=cO8NVCs_Ba0
http://www.youtube.com/watch?v=B70J_H_zAWM

3.1 OpenRefine highlights

OpenRefine makes easy to operate on data with faceted browsing and infinite undo/redo:

In the left sidebar there is a panel to show
facets that filter desired rows. Modification
to data are only made to selected rows.

Infinite Undo/Redo support is also
accessible in the left sidebar.

= 5 3
J Facet/Filter | Undo/Redo 4

Refresh Reset all Remove all

Provincia change
3 choices Sort by: name count  Cluster

Belluna
Bolzano
Trento

- - g
Facet/Filter | Undo/Redo 4

Extract... Apply..

1. | Edit single cell on row 15

2. | Star row 34

3. | Remove 9 rows

4. | Edit single cell cn row 10
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Rows can be marked by clicking on the

stars and flags in the first column named m
A” Show as: row:

~ | All -

3.2 Changes to OpenRefine

Since OpenRefine interface can be confusing at times, and modifying it too much would probably cause
further confusion into existing Refine users, as a general rule we tried to preserve Refine conventions. Still,
since a schema match has been established in the previous step, now a number of changes are
introduced:

a)
Columns headers show both the - provindia - descrizione
original dataset column name and 4 3
the target attribute name. The T ssarsione
target datatype or attribute type of Citt StringaSemantica
each column is shown under the

attribute name.
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22

Columns containing values that
should be edited in this step show a
progress bar under the column type.

The progress bar in column headers
indicates how many cells satisfy the
target datatype format in a column.
The same bar is present in standard
Refine when reconciling, to display
amount of linked cells. We extend this
behavior to datatypes.

The column header is displayed in
red if the column contains cells with
wrong values. In the example, the “5
funivie” value is not an Integer.

When cells respect the format
specified by their datatype, values
contained in the cells are colored in
green, like 2 and 3, otherwise they
are considered of Refine native text
datatype and displayed in black, like
“5 funivie”. This follows a Refine
convention.

Refine allows to select rows on which
to operate by using facets, which are
displayed on the left sidebar. We will

implement a facet to allow the user to
select/exclude rows which have cells
containing erroneous values.

To the right of this text in Drawing 16
and Drawing 17 we show the process
of opening the facet and indicating
that only rows with errors must be
shown. We stress that Refine only
operates on rows selected by facets,

i T .
Facet/Filter | Unde/Redo 4

Refresh Reset all Remove all

1|&

[*] Rows with errors

Ed 6
Ed without errors 94

Drawing 17: Selection of rows with errors
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so to eliminate all rows with errors it
will be then necessary to use Refine
menu to delete filtered rows, which is
shown in Drawing 18.

When two ore more columns like /at
and long shown in Drawing 19 are to
be merged in another one they are
drawn in red until the user creates the
target column, in this case coordinate.
To do so s/he can exploit standard
Refine 'Add column based on this
column' functionality, accessible with
the menu shown in Drawing 20. The
merge can be then performed with
Refine regular expressions
capabilities, to obtain the column
displayed in Drawing 21.

- lat -~ long
merge inte: merge inte:
coordinate coordinate
654463 712857
Drawing 19: Columns to be merged

- lat

Facet

Text Filter
Edit cells
Edit column
Transpose
Sort...

View

654463

- long
[
merge into:
[
* Split into several columns...
> Add column based on this column...
Add column by fetching URLs...
» Rename this column
Remove this column
Move this column to beginning
Move this column to end
Move column left
Move column right
'

Drawing 20: Menu to add a column

~ | lat ~ | long ~ | lat long
merge into: merge into: %
coordinate coordinate coordinate
Ceordinate
634463 712857 654463712857

Drawing 21: The result of the merge
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Columns which are to be split are
displayed with a red header like in
Drawing 22 until the user creates the
target columns by using standard
Refine facilities. One way to achieve
this task is to use the 'Split into
several columns...' function like done
in Drawing 23, which will allow to
perform the split by using Refine

regular expressions. capabilities. The

result is shown in Drawing 47

nome

e |

nome quota

Stringa Intero

Andalo (1047)

Drawing 22

: A column to split

Drawing 23:

Facet L o J
Text Filter

Edit cells L 1

Edit column » Split into several columns... i
Transpose * Add column based on this column.. ;
Sort... Add column by fetching URLs...

[View » Rename this column

Remave this column
Move this column to beginning
Maove this column to end
Andalo 10p5,e column left |
Move column right

I
Refine function to split a column

+ L e 8 3
T nome quota quota
String Stringa Intero Integer
Andalo Andalo (1047} 1047
Drawing 24: Resulting columns after a split
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The first column shows the name of
the entity at row level, not counting
the All column native of Refine. In
this case the column was created out
of a split. Only later in step five
(Entity Alignment) an additional
column will be added as first column
where the user will be able to set the
URI of the entity at row level.

Copyright © 2014 TrentoRISE. All rights reserved.
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When the user completes all the necessary validation so that no column header is marked in

To guide the user a help box is

added at the top of the left sidebar.

Clicking on the items will expand
them. Clicking on More help link
will open the online manual in
another page.

screen will look like in Drawing 25:

26

OpenDataRise dati.trentino.it/Anagrafica

s Step 3: Data Validation

b Columns with a red title require attention
b Each cell content must respect its column type
» When done, click NEXT to go to enrichment step

More help

W Columns with a red title require attention

Columns with a red title -

- [=) height
and @ progress bar contain [
an amount of cells not Integer
respecting the column I
type indicated by the
progress bar

W Each cell content must respect its column type

height
When values respect the T e
type indicated in their 9
column they are : -
; 327
isplayed in green,
otherwise they are 258
displayed in black. 450 meters

¥ When dene, click NEXT to go to enrichment step

More help
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OpenDataRise dati.trentino.it/Anagrafica campi neve/Anagrafica Andalo in formato CSV #
< back ep Data Validation [¥=/4#9 4

Show as: rows records __ Show: 5 10 25 50 rows
, Columns vith 2 re tite reguire attention —I S nome = nome

b Eoch cell content st espec s colurmn ype n — s s 3 n | mmes || s

¥ When done, dick NEXT te go te enrichment step nome nome quota quota provincia descrizione funivie coordinate coordinate

More help String Stringa Intero Integer Gt SirpReETE Intero

Facet/Filter | UndofRedo 14

Using facets 1 Andalo Andalo (1047) 1047 Provincia di Trento - 3 654463 712857 654463712857
inata ad

lin (m 2442)

I Use facets to select subsets of your data to act on

¥ Choose facets from menus at top of each column

2 Canazei Canazei (1450) 1450 Trento Prov. 2 511508 147484 511504147444

3 Caoria Caoria (915) 915 Trento (Prov) 5 511504 706095 5135225,706095

aese alpino, situato ai
piedi del Monte Cauriol

ai piedi del latemar

4. | Obereggen Obereggen (1357) 1357 Provincia di Bolzano 5463347 435203 5463347,425223

5.

Drawing 25: Attribute value validation step after all the columns have been validated

By pressing the NEXT button the user will be lead to the screen depicted in Drawing 27 to perform the next
step of semantic enrichment, described in the following Section 4.

4 Attribute Value Disambiguation

1 2 3 4 5 6

ATTRIBUTE ATTRIBUTE ALEL I ENTITY ENTITY
SELECTION ALIGNMENT VALUE UnEOIE ALIGNMENT IMPORT
VALIDATION DISAMBIGUATION

Drawing 26: Step 4 of the pipeline

We now propose our solution for semantic enrichment, the fourth step of the pipeline (Drawing 26).
Semantic enrichment is composed of entity disambiguation and natural language processing. Entity
disambiguation in our terminology is the task of taking a column holding a relational attribute and linking the
names contained in the cells to actual entities being referred by those names. We stress that this task is
done at column level (vertical) and, even if Refine calls it generically Reconciliation, it is different from
reconciliation at row level (also called horizontal reconciliation), which we will detail in Section 5. Natural
Language Processing (NLP) is the task of assigning a meaning to words occurring inside cells that hold free
text. Refine currently cannot handle NLP, although this functionality can be added via plugins described
later in Section 7.2, where the state of the art for enrichment is described. When the user enters Step 4,
s/he is presented with the screen in Drawing 27, where s/he is invited to act on columns with headers
marked in red This can be done thanks to step 2 (attribute alignment), where the system was informed
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about which columns need to be processed with NLP and which hold relational attributes. We now describe
the tasks for Entity disambiguation in Sec. 4.1 and Natural Language Processing in Sec. 4.2.

°penDataRise datitrentino.it/Anagrafica campi neve/Anagrafica Andalo in formato CSV 7
Step 4: Enrichment N 364 rows ZNEOC OpenDataRise  ~
Show as: rows fecords ___ Show: 5 10 25 50 rows 1-50 next last »
< Al = = - nome - indi = descrizione = funivi <] fat = len < lat Ton
¥ Enrich columns with relational attributes = & nome nome = &  provinaa - & e\ = o = 9
B Enrich columns of type SemantfiedText 3 rlj 3 3 3 3 ITI
.
b When all column bars are green, dlick NEXT P peusinto:
More hel nome nome quota quota provincia funivie TS TR coordinate
Stringa Stringa Intero Intero Gina Intero Coordinate
Facet/Fitter | Undo/Redo 14
Using facets 1| Andslo Andalo (1047) 1047 Provincia di Trento 3 654463 712857 654463712857
P Use facets to select subsets of your data to act on
I Choose facets from menus at top of each column Situato allestremita
le della
2| Canazei Canazei (1450) 1450 Trento Prov. 2 511504 147444 511504147444
3|  Cooria Caoria (915) 915 Trento (Prov) 5 511504 706095 5135225706095
4.| Obereggen Obereggen (1357) 1357 Provincia di Bolzano 5463347 435223 5463347,425223
dolomiti
5

Drawing 27: Semantic enrichment, initial screen

4.1 Entity disambiguation

- provincia - descriz
Facet ’

Text filter 3
Edit cells *
Edit column »

Transpose » descriz

Sort StringaSer

=1 View L T

Snroe <iun

Reconcile * Start recondling...  tiva

Facets w el

Pa¢

- .. Actions Lo

Provincia di Tre..__ - ¥

dal Piz Galir

Drawing 28: Menu for executing entity disambiguation on a column

To perform entity disambiguation in a column holding a relational attribute, for example provincia, the user
must click on the column header arrow button and select Reconcile->Start reconciling..., which is the
standard menu item in Refine for vertical reconciliation This menu is shown in Drawing 28:

After clicking it, the panel depicted in Drawing 29 will appear. The interface follows the standard one of
Refine with the difference that the service for Entitypedia is displayed by default and some buttons for
service management are removed to not confuse the user. Since the type of each column has been
determined during Attribute alignment step (Section 2), the type of provincia column is known and attributes
of provincia can be eventually mapped to similar columns in the spreadsheet to speed up the search. In the
example of Drawing 29 we map the attribute eVicinaA (isNearTo) to nome of LocalitaTuristica and
posizione (position) to coordinate. Note the search will only use the mapping as a heuristic, so similarity
measures (like closeness of coordinates) will be used instead of exact matches.
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Reconcile column “provincia”

Map ‘provincia’ fields to similar fields of the dataset to speed up the search:
Entitypedia

DBpedia provincia

Okkam EVicinak @ nome
original_nome
quota
descrizione
funivie
original_lat
original_long

posizione T coordinate

Start Reconciling  Cancel

Drawing 29: Mockup for Entity disambiguation panel (also called vertical reconciliation)

The service will allow to choose other columns which might help the disambiguation service to identify the
correct entities. By pressing Start Reconciling button, the user will be brought back to the editing screen,
with a label in the upper part of the screen indicating the progress of the reconciliation as shown in Drawing
30. This is the standard Refine way to show long running operations.
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OpenDataRise datitrentine.it/Anagrafica campi neve/Anagrafica Andalo in form: Reconciling cells in column “provincia™ to type "Citta”
40% complete Cancel

BT Step 4: Enrichment | | 364 rows Extensions:

Show as:_rows records Show: 5 10 25 50 rows pre 1-50 next» last »
= Al | nome ] nome ~  nome ~ | provinda ~ | descizione = funivie ~| lat ~ long - Jat long

b Enrich columns with relational attributes

b Enich columns of type SemantifiedText 3 h s 3 3 3 IT.

into: .
P When all column bars are green, click NEXT merge into: merge into:

More hel, nome nome quota quota provincia descrizione funivie coordinate coordinate <coordinate

Stringa Stringa Intero Intero Citta Intero Coordinate

StringaSemantica

Sorge su un'ampia
Facet/Filter | Undo/Redo 14 sella prativa 2l
centro dellaltopiane
Brenta - Paganella,
Using facets 1.|  Andalo Andalo (1047) 1047 Provincia di Trento dominata ad ovest 3 654463 712857 654463712857
dal Piz Galin (m
2442)

P Use facets to select subsets of your datato acton

Situato all estremita
settentrionale della
Val di Fassa, quasi al
confine con la
provincia di Bolzano
a nord

I Choose facets from menus at top of each column

2, Canazei Canazei (1450) 1450 Trento Prov. 2 511504 147444 511504147444

E' un tipico e
grazioso paese
3 Caoria Caoria (915) 915 Trento (Prov) alpino, situato ai 5 511504 706095 5135225,706095
piedi del Monte
Cauriol

Paesino ai piedi del
Iatemar patrimonio
naturale dell'unesco,
su 1300M con una
vista mozzafiato sulle
dolomiti

S

Obereggen Obereggen (1357) 1357 Provincia di Bolzano 5463347 435223 5463347435223

5.

B J )
Drawing 30: Progress of entity disambiguation for column provincia

At the end of the process of enrichment for provincia attribute, the column will look very much like after a
Refine original reconciliation where the text is underlined, as shown in Drawing 31. Links to entities for
provincia will be now displayed in the column.
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OpenDataRise dati.trentino.it/Anagrafica campi neve/Anagrafica Andale in formato CSV Permaink

Step 4: Enrichment  [Ear0 364 rows

[STEELHEEN OpenDataRise  ~

Al 7 nome A nome | nome | provincia 7| descrizione = funivie & = long =/ lat long
» Enrich columns with relational attributes
B Enrich columns of type SemantifiedText 3 rlﬂ " 3 " 3 merge into: S lT.
> When all column bars are green, click NEXT N
nome nome EE quota provincia descrizione funivie
Hosshep Stringa Stringa Intero Intero Citta StringaSemantica Intero Coordinate
I Serge suun'ampia
Facet/Filter | Undo/Redo 14 sella prativa al
\— Provincia di Trento centro dell'altopianc
. Andalo Andalo (1047) 1047 Brenta - Paganella, 3 654463 712857 654463,712857
Using facets Choose new match ::m:ﬂé: ;: ;:E“
2442)
W Use facets to select subsets of your data to act on [
Provincia diTrentg [ Settentrionale della
- Chocse facetsfrem menus ot top of exch column Canazei Canazei (1450) 1450 - V"":i Fassa, “‘““i @l 2 511504 147444 511504147444
Choose new match | confine con la
provincia di Bolzano
a nord
E' un tipico e
) Provincia di Trente grazioso paese
Caoria Caoria (915) 9215 . ;\Izll;\iu‘;:‘ll’\jaul:tzl 5 511504 706095 5135225,706095
Cauriol
BZ
Bolzano Paesino ai piedi del
(o) e e
Obereggen Obereggen (1357) 1357 Bazkur (Turkey) B 5463347 435223 5463347 435223
Ej‘ﬂ(li new :’:E'::zzahaln sulle
Search for match
4. J 0
Drawing 31: provincia column after automatic entity disambiguation step
4.1.1 Entities yet to be linked
If the confidence is below a certain threshold many
possible links ordered decreasingly by confidence will be 0z
shown, and the user will have to select one, as shown in pae
cell with value BZ. The user will then click e
+ the single v icon, to link the value for the single cell B
to the corresponding entity
¢ the double vv icon, to link all the cells in the
column with the same name.
» the vorthe double vv corresponding to “Create
new entity”, to create a new entity with the name
given by the cell value , , ‘
* “Search for match”, to open the entity B Yy olzano
Bolzan
i i i i i 1 GEERE Ar 5234 km2
disambiguation panel depicted in Drawing 32 ;% TOE, Soiwin 1522 L,
Lreate new Bolzano is the capital city of the
entity province of South Tyrol in northern Raly.
Search for match It is one of only five mainiy kalian

4.1.2 Entity disambiguation panel for enrichment step

31

speaking municipalities in South Tyrel.

City, Administrative Area, Loction
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Entity disambiguation panel

Search for "BZ", of type Province BZ

Select an item from the list

%) Match other cells with same content

; Bolzano
Match this cell only Bolzano (province)
Area 52.34 km2
Bazkur (Turkey) Population 135232
Select Cancel 1

Bolzano is the capital city of the
province of South Tyrol in northern Italy.
Bizuv (Russia) It is one of enly five mainky alian ..

Bozindi (Burundi)

Bozindi (Burundi)

View more

Drawing 32: Entity disambiguation panel during enrichment step

The panel in Drawing 32 will be presented with a search box in the upper right corner filled with the text in
the cell and a list below holding the possible entities to choose. The user will then have to do the following:
1 Find the correct entity in the list and click on it. Hovering on an item in the list will produce a pop up
on the right with information about the entity inside
2 In case the correct entity is not present in the list, the user will either
o click “View more”
o Enter new text in the search box and be presented with a new list of possible entities
corresponding to the inserted text
3 Indicate whether to disambiguate all the cells with the same content or only the current cell
4 Click Select button

4.1.3 Linked entities

When an entity name is linked to an id, either by user choice
or because the confidence is above a certain threshold in
the automatic enrichment, only one link per cell is shown,
like for Provincia di Trento link. If the user is not satisfied
with the link, clicking on “Choose new match” displays in the
cell a list of possible best matches as the one shown for
cells with confidence level below the threshold.

Provincia di Trento

Choose new match
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4.2 Natural language processing

To perform natural language processing in a column holding an attribute of type SemantifiedText, like for
example descrizione, the user must click on the column header arrow button and select Perform NLP, as
shown in Drawing 33:

> | descrizione

Facet -
Text Filter

Edit cells [
Edit column [
Transpose -
Sort...

View *

Perform MLP
LI IHI]J':IIIIJII-\.H.E

Drawing 33: Menu to start natural language processing

The software will then find the meaning of words contained inside the free text inside each cell. The
progress will be shown as during Entity Disambiguation in Drawing 30. At the end of the process the user
will see a screen like in the following Drawing 34:

[EWW OpenDataRise =

~ All ~| nome | — ~  nome ~  provindia ~ | descrizione = funivie - lat ~| long ~ lat long
» Enrich columns with relational attributes o o o — = — —_ —_—

B Enrich columns of type SemantifiedText ﬁ [ ]
» When all column bars are green, dlick NEXT 4+ 2 3 + ¥ merge intc: merge into:

More help nome

nome quota quota provincia descrizione funivie

Stringa Stringa e Intero Citta StringaSemantica Intero Coordinate

Facet/Filter | Undo/Redo 14 [

Sorge su un@mpig)
. iggllajprativa al
Using facets Provindia diTrento  |icantro)eiraltopiano
9 1. Andalo Andalo (1047) 1047 Brenta - Paganella, 3 654463 712857 654463712857
Choose new match |@ominata)ad{ovest)
dal Piz Galin (m
W Use facets to select subsets of your data to act on 2442)

W Choose facets from menus at top of each column Situato all'estremita

Drovinciz di Trento | Seltentrionale della

. ~  |valdiFassa quasial

2. Canazei Canazei (1450) 1450 oot me et | BN 2 511504 147444 511504,147444
eesE new provincia di Bolzano

a nord.

E un fipicaje
Provincia di Trento | graziose paese
3. Caoria Caoria (915) 915 alping, situato ai 5 511504 706095 5135225706095
Choose new match | piedj del Monte
Cauriol.

Fassinoal pied del
latemar patrimonio
Obereggen Obereggen (1357) T o oS 4 5463347 2353 5463347435223
Choose new match |(vistamozzafiate sulle|
dolomiti.

Provincia di Bolzano

i

5.
-[ i
Drawing 34: "descrizione" column after automatic Natural Language Processing
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A progress bar will appear under the column name to indicate the number of cells that have been
completely semantified in the column. A cell will be considered completely semantified if all words will have
no red underlinings. Let's suppose the user will see the following description of Andalo town in Drawing 35
after the automatic enrichment:

Sorge su un'ampia)

(centro)dell'altopiano

Brenta - Paganella,
(dominata)ad (ovest)

dal Piz Galin (m
2442)
Drawing 35: Example of a semantified text to correct

For each word, the automatic enrichment process will have either:
a) determined the word sense with a degree of confidence above a preset threshold. In this case the
word will be marked in plain yellow, like the word 'ampia’.
b) determined a word sense, but with a confidence below the threshold. In this case the word will be
marked in yellow and underlined in red, like the word 'sella’
c) failed to find the word in the vocabulary. In this case the word will be just underlined in red, such as

'Sorge'

Disambiguation pane

By clicking on sella, the following dialog shown in Drawing 36 will appear:

Disambiguation pane
Did you mean ‘Sella’ as in?

Sella MNome Sedile di cuoio, che si mette sul dorso di un cavallo

Passo di montagna, Sella Mome Collegamento tra due valli attraverso una catena montuosa.

Oggetto di forma triangolare sul quale sedersi gquando si & alla

Sellino, Sella Nome guida di una bicicletta.

Sellare Verbo Munire di sella

Select I'm not sure Missing sense Cancel

Drawing 36: Mockup for the Disambiguation pane, where the user searches for 'sella’
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Clicking on 'I'm not sure' or 'Missing sense' button' will remove the eventual red underline from the word. All
the indications expressed by the user will be saved in a log. In the end the corrected text will look like

Sorge su un'ampia)
sella)prativa al
(centro)dellfaltopiang

Brenta - Paganella,
dominata ad (ovest)
dal Piz Galin (m
2442)

Drawing 37: Example of a semantified text with no errors

After having corrected all the senses the screen will look like in Drawing 38 and the user will then be
allowed to proceed to Step 5 for Entity Alignment at row level by pressing the NEXT button.

°penDataRise dati.trentino.it/Anagrafica campi neve/Anagrafica Andalo in formato CSV  Permaink

Step 4: Enrichment [ZieW 364 rows

STECRl OpenDataRise -

funivie - lat ~| long - lat long

~Al [~ nome = nome - nome > provinca ~  descrizione

2]

» Enrich columns with relational attributes

B Enrich columns of type SemantifisdText h .T.
¥ When all column bars are green, dick NEXT 3 ¥ ¥ 2 ¥ merge into: merge inte:

More help nome T quota quota provinda descrizione funivie coordinate coordinate woordinate
Stringa Stringa i Intero Citta StringaSemantica Intero Coordinate
Facet/Filter | Undo/Redo 14
Sorge su unGmpia)
ella prativa al
Vg ¢ Provinga di Trento | Gantg)deliltopiand
sing facets
9 1. Andalo Andalo (1047) 1047 Brenta - Paganelia, 3 654463 712857 654463712857
Choose new match | dominata ad pvest)
dal Piz Galin (m
B Use facets to select subsets of your data te act on 2442)
B Choose facets from menus at top of each column Situato all'sstremita
Provincia di Trento | Seltentrionale della
2 Erras Canazei (1450) 1450 Val di Fassa, quasi al 2 511504 147444 511504147444

Chonee new match | ESMnElcon la
I provincia di Bolzano
anord.

E unipicd)e
Provincia di Trento | grazioso paese
3. Caoria Caoria (915) 915 flping, situato al 5 511504 706095 5135225,706095
Choose newmstch | piedi del Monte
Cauriol.

aesinojai piedi del
Provingia di Bolzano [atemar

4| Obereggen Obereggen (1357) 1357 ey 5463347 35223 5463347,435223
Choose new match [

vistajmozzafiato sulle
dolomiti.

Drawing 38: End of enrichment step
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5 Entity Alighment
1 2 3 4 5 6

ATTRIBUTE ATTRIBUTE ATTRIBUTE ENTITY ENTITY
SELECTION ALIGNMENT VALUE VALUE ALIGNMENT IMPORT
VALIDATION DISAMBIGUATION

Drawing 39: Step 5 of the pipeline

In this step, the fifth in the pipeline as depicted in Drawing 39, each row is considered to represent an entity
and a unique identifier in the format of a URI must be assigned to it. The row can be either assigned to a
new URI or to an existing one. In case existing entities differ in their attribute values from the values in the
row, the user will be able to modify an existing entity if needed.

5.1 Automatic reconciliation

Upon entrance in Entity Alignment step 5 from Step 4, the user will be prompted to choose which service to
use for linking rows to entities, as depicted in Drawing 40:

°penDataRise dati.trentino.ivAnagrafica campi neve/Anagrafica Andalo in formato XML »
PIY stcp S Reconcliaton OO

RECONCILE

»  Each row represents an entity Entitypedia

» Choose the service to link rows to entities DBPedia Unique indexes that will be used for identity disambiguation are displayed in green:

» Chocse on which attributes perform the search .
Okkam i
» Click RECONCILE te start horizontal recondiliation ® nome, quota, popolazione

nome, provincia

Maore help Manage unique indexes

Drawing 40: Entity Alignment step, service selection screen

For Entitypedia service the panel shows in green the unique indexes that will be used to perform identity
disambiguation during reconciliation. Sometimes unique indexes cannot be used because one of the
attributes in their set was not imported from the dataset (like popolazione, which was absent in the original
data). Pressing Manage unique indexes will open the panel already shown in Drawing 13 during Attribute
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alignment step. After pressing RECONCILE button, automatic reconciliation will start and the spreadsheet
along with the progress depicted in Drawing 41 will be shown to the user.

°penDataRise dati.rentina.itvAnagrafica campi neve/Anagrafica Andalo in formato Reconciling rows

e 50% complete
PN Step 5: Reconciliation JNZ38S ST OpenDataRise -

Show as: rows records _ Show: 5 10 25 50 rows
Al [~ = nome - quota =] provinda ~ desarizione

1-50 next> last »

. ) < funivie - |lat leng | -
¥ Assign to each row a unique id in the first column — o

W Create new entities or update existing ones Entitypedia ID 3 3 3 3 3 IT. popolazione

¥ Click NEXT button to proceed to Export step

P Int
Rl nome quota provincia descrizione funivie coordinate e
More helj

Stringa Intero Citta StringaSemantica Intero Coordinate

Facet/Filter | Undo/Redo 14 Sorge su unfampial

Provinia i Trento | Eoll@prativaal
[centro)deliltopians)
Using facets 1.| Search for match Andalo 1047 Brenla - Paganella, 3 654463712857
5 e metch | daminata ad pvest
dal Piz Galin (m
42)
W Use facets to select subsets of your data to act on

» Choose facets from menus at top of each column Situato all'sstremita

ep:431439822312 Provincia di Trento seftentrionale della
- naz s Val di Fassa, quasi al R .
E) Canazei 1450 Chosse e match | EonEI00n ia 2 511504147444 2035
- - - - provincia di Bolzano
anord.

E un tipico)e
Provincia di Trento grazioso paese
3 in progress.. Caoria 915 lalping), situato ai 5 5135225706095
Choose new match piedi del Monte
Cauriol.

Paesino)ai piedi del

Provindia diBolzano | |atemar patrimenio

naturale dell'unesco, 63347 435273
4| inprogress.. Obereggen 1357 e T e 5463347435223
Choose new match | Vistajmozzafiato sulle
dolomiti
5

Drawing 41: Automatic reconciliation progress panel

Supposing Entitypedia was the service chosen in the previous screen (Drawing 40), a new column named
Entitypedia ID is added to the spreadsheet to show linking of rows to entities. In this step columns that
previously required to be merged or split, like original nome, lat and long are not shown. New columns are
added for attributes of the row entity type LocalitaTuristica that were not imported from the original dataset,
like popolazione. Cells in ID column for which the automatic reconciliation is pending show the text “in
progress...”. In the meanwhile the user can edit cells for which automatic reconciliation has already been
performed. After automatic reconciliation, the whole ID column will be filled like in Drawing 42:
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OpenDataRise datitrentino.it/Anagrafica campi neve/Anagrafica Andalo in formato CSV

< back e econciliation [IZieN 364 ro ensio OpenDataRise  ~
Show as:_rows records how: 5 10 25 50 rows 1-50 next> last »
o ) = Al |2 Entitypedialp (T mome ~ | quota =] provinda -] descrizione = funivie ~Jlat long |~
b Assign to each row a unique id in the first column [~ - - - - -
b Create new entities or update existing ones 3 3 3 s 3 ITI popolazione
¥ Click NEXT button to proceed to Export step
R nome quota provindia descrizione funivie coordinate Intere
More hel Stringa Intero Cittd StringaSemantica Intero Coordinate
I
Facet/Filter | Undo/Redo 14 Sorge su unGampia)
Provincia di Trento i
Gltopiang
Using facets 1.| Search for match Andalo 1047 Brenta - Paganella, 3 654463712857
Choose new match dominata ad [ovest]
dal Piz Galin (m
2442)
B Use facets to select subsets of your data to act on
W Choose facets from menus at top of each column Situato all'estremita
€p:d3143982231) Provincia di Trento | Settentrionale della
. Val di Fassa, quasi al 5 1
2. Canazei 1450 ) 2 511504147444 2035
Choose new match Choose newmatch | ESfingaon @
provingia di Bolzano
anord.
E un fipico)e
0829320729 Provincia di Trento grazioso paese
o Cacria 915 ~ lalping, situato ai 5 5135225,706095 179
Choose new match Choose new match piedi del Monte
Gauriol.
Passing/ai piedi del
Provincia di Bolzano | |atemar.
. naturale delf'unesco, P
4. | Search for match Obereggen 1357 ) =0 1300M con una 5463347435223
Choose new match | yistajmozzafiato sulle
‘dolomiti
5

Drawing 42: Dataset after automatic identity disambiguation

Automatic reconciliation can either succeed in finding an entity perfectly matching the values in a row or fail.
If it succeeds, like in the case for Canazei, then the clickable link to the found entity is displayed in the
respective cell in the Entitypedia ID column. Clicking on “Choose new match” will open the identity
disambiguation dialog shown in Drawing 44, which we will describe later. If the automatic reconciliation
fails, the user can export the task of linking all the rows that still don't have an id as a crowdsourcing job
(Drawing 43). In the first iteration of the software we will not implement crowdsourcing functionality.

= EntitypedialD | =
Facet L
Text Filter

Edit cells Lo
Edit column Lo
Transpose L
Sort...

View - —
Export to crowdsource..

Drawing 43: export to crowdsourcing menu during Entity Alignment step

5.2 Manual linking

As an alternative to crowdsourcing, the user can manually link the rows to entities. For example, in the case
of Andalo, the user can click “Search for match” on the URI cell to open the Identity Disambiguation dialog
shown in Drawing 44. It allows to create a new entity based on the values in the dataset, or select/modify
an existing one in Entitypedia, if present. The user must then do the following:
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1. Observe the difference between the entity in the dataset, shown in the first column, and the other
entities found in Entitypedia. Values different from the ones in the dataset will be marked in red.
Missing values will be written with the label MISSING in red

Identity Disambiguation

Data from the spreadsheet is displayed in the first row. To assign an entity to the data, you can either:
a) export the task to crowd source
b) create a new entity by clicking the radio button on the first row and then OK
<) modify an existing entity by selecting the corresponding radic button and then deciding which attributes to take from the first row.

URI nome quota provincia descrizione funivie coordinate | popolazione
. Create new entity Andalo 1047 Provincia di Trento Sorge su un'ampia sella pr... 3 654463712857 MISSING
O ep23342114 Andalo 1042 Provincia di Trente MISSING MISSING | 654463712857 6179
) epd34376 Andalo 36 Provincia di Sondric  |Comune di 548 abitanti dell...| MISSING | 875633517434 10237
oK Export to crowdsource Cancel

Drawing 44: identity disambiguation panel

2. Decide to either crowd source the task of identity disambiguation, create a new entity, or

select/modify an existing one.

a) to crowd source the task it will be enough to press the 'Export to crowdsource' button. For the
first iteration of the software we will not implement this functionality

b) to create a new entity the user will select the radio button over the first column and press OK

¢) to modify an existing entity, s/he will select one radio button for the other entities, like it is done
for entity ep:23342114 in Drawing 45. Upon selection of an entity, all the entity fields in it will be
shown with a yellow background.
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Identity Disambiguation

Data from the spreadsheet is displayed in the first row. To assign an entity to the data, you can either:
a) export the task to crowd source
b) create a new entity by clicking the radio button on the first row and then OK
c) modify an existing entity by selecting the corresponding radic button and then deciding which attributes to take from the first row.

URI nome quota provincia descrizione funivie coordinate | popolazione
./ Create new entity Andalo 1047 Provincia di Trente Sorge su un'ampia sella pr.. 3 654463712857 MISSING
® ep:23342114 Andalo 1048 Provincia di Trento MISSING MISSING | 654463,712857 6179
) ep434326 Andalo 36 Provincia di Sondric  |Comune di 548 abitanti dell...| MISSING | 875633517434 10237
oK | | Exportto crowdsource | | Cancel |

Drawing 45: Identity disambiguation, selection of existing entity

3. Eventually modify an existing entity, as depicted in Drawing 46. If the user selected an existing
entity, like ep:23342114 in the example, he will be able to select fields from the original dataset (in
the first column) to substitute to the fields of the selected entity. Clicking on a field of either the
original dataset in the first column or in the selected entity column will switch its background color to
yellow and the background of the field in the other column to white. So for example clicking on the
value 1047 for the quota field in the original column will turn its background to yellow, to mean the
value of 71048 in the entity ep:23342114 is going to be changed to 1047.

Identity Disambiguation

Data from the spreadsheet is displayed in the first row. To assign an entity to the data, you can either:
a) export the task to crowd source

b) create a new entity by clicking the radio button on the first row and then OK
c) modify an existing entity by selecting the corresponding radic button and then deciding which attributes to take from the first row.

URI nome quota provincia descrizione funivie coordinate popolazione
./ Create new entity Andalo 1047 Provincia di Trento Sorge su un'ampia sella pr. 3 654463,712857 MISSING
* ep:23342114 Andalo 1048 Provincia di Trento MISSING MISSING | 654463,712857 6179
. epd34326 Andalo 36 Provincia di Sondrio  |Comune di 548 abitanti dell...] MISSING | 875633,517434 10237
QK | | Exportto crowdsource | | Cancel |

Drawing 46: Entity matching, existing entity modification by merge of values from the dataset
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After pressing OK the user will be brought back to the spreadsheet. Additional ID columns may be added
by clicking in the options for the 'All' column, as shown in Drawing 47. After clicking, the user will be lead to
the screen depicted in Drawing 40, which will show services which haven't already been used for

reconciliation.

= ANl = = o

Facet »

Edit rows * ntitypedia [D

Edit columns = Re-order

View I = Add ID columns... 2
Caw

Drawing 47: Menu to add an ID column

After all the entities are linked, the dataset will look like in Drawing 48, where the data is completely
semantified and ready to be exported. A grey label in an ID cell, if present, will indicate whether the URI
represents a modified entity or a new one. The label color and position follows a Refine convention, and we

just added the possibility to indicate a modification has occurred.

openDataRise dati trentino.it/Anagrafica campi neve/Anagrafica Andalo in formato CSV Perma

< back (2 eco Glile NEXT > 04 1o
Show as: rows records Show: 5 10 25 50 rows

OpenDataRise  ~

1-50 next> last »

= Al |- = nome - quota || provinda ~ | descrizione S funivie - lat long | -
» Assign to each row a unique id in the first column | o - o - - o
W Create new entities or update existing ones Entitypedia ID 3 3 3 8 .T. popolazione
¥ Click NEXT button to proceed to Export step URI nome o T . . cvordinate Intero
More help Stringa e Citta StringaSemantica Intero Coordinate
Facet/Filter | Undo/Redo 14 Sorge su un@mpia)
ep:23242114 modified Provinda diTrento | Eallprativa al
(entrojdelialtopiand|
. 1. Andalo 1047 Brenta - Paganella, 654463,712857 6197
Using facets b -
Ereeme TammEE Choose new match | dominata ad pvest)
dal Piz Galin (m
2442)
W Use facets to select subsets of your data to act on
® Choose facets from menus at top of each column Situato all'estremita
€p:431439822312 Provincia di Trento settentrionale della
Val di Fassa, guasi al
2 Canazei 1450 & 511504147444 2035
Choose new match Choose new match | Eomfingoon la
provincia di Balzano
a nord.
E un fipicale
p829329720 Provindia di Trento grazioso paese
3| Caoria 915 ~ (alping, situato ai 5135225706005 1179
Choose new match Choose new match piedi del Monte
Cauriol
€p:B29326729 new ) aesino)ai piedi del
Provindia diBolzane | jatemar
Choose new match R naturale delfuneseo, .
4 Obereggen 1357 } e T e 5463347435223
Choose newmatch | vistajmozzafiato sulle
dolomiti.
5

Drawing 48: Completely semantified dataset
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6 Entity Import

1 2 3 4 5 6

ATTRIBUTE ATTRIBUTE ATTRIBUTE ENTITY ENTITY
SELECTION ALIGNMENT VALUE VALUE ALIGNMENT
VALIDATION DISAMBIGUATION IMPORT

Drawing 49: Step 6 of the pipeline
In the sixth and last step of the pipeline depicted in Drawing 49 it will be possible to
1. import entities in Entitypedia
2. create (and possibly download) a JSONLD file to be be stored on OpenDataRise server
3. create a resource in the target CKAN catalog pointing to the JSONLD stored in ODR server.
The user is presented with the screen depicted in Drawing 50, where CKAN metadata and a summary of

modifications to do in Entitypedia is shown. By default the target catalog and dataset are the same as the
source ones. Dropdown menus will allow to see previously used catalogs and datasets.
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O)k OpenDataRise datitrentino.it/Anagrafica campi neve/Anagrafica Andalo in formato CSV  Permalink

Sl Step 6: Entity import

B Decide catalog metadata and license Catalog datitrentinait -
¥ Commit changes to Entitypedia and CKAN | Catalog dataset anagrafica-campi-neve - COMMIT
» Navigate imported entities JSONLD resource name Anagrafica Andalo in formato JSONLD
Mare hel
Hore hep JSONLD file name anagrafica-neve-andalo.jsonld
License of data to import CCOowv. 10 -
CCov.10 .
CCBYw. 25
CCBYwv. 4.0
W

Entities to add to Entitypedia Entities to modify in Entitypedia

TurismResort 62 23
City 35 12
Total a7 35
Relational attributes that were linked: 137

Concepts and entities extracted from natural language text: 45
Discarded rows: ]

Discarded values: 4

Drawing 50: Export step

Upon pressing COMMIT button, if everything went fine the user will see the success message shown in
Drawing 51.
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O>k OpenData Rise datitrentino.it/Anagrafica campi neve/Anagrafica Andalo in formato CSV  Permalink

L= Step 6: Entity import

» Decide catalog metadata and license

» Commit changes to Entitypedia and CKAN
» Mavigate imported entities

Mare help Entitypedia and dati.trentino.it have been successfully updated.

If you wish, you can now

Browse the imported entities in Entitypedia website

View the resource on dati.trentino.it

Drawing 51: Import step success

7 Further details

We now present the automated application of an existing semantification process to several datasets in
Section 7.1, and the state of the art for text enrichment in Refine in Section 7.2.
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7.1 Multiple resource selection

Many dataset resources can also be selected in order to automatically perform a pre-existing
semantification process on each of them. This workflow is depicted in Drawing 52:

Select dcat
resource(s)

Y

New Select
es ) :
y semantification no = semantification
process? l process file
J
Edit
Y operations
Manual !

i

Preprocess
Start
automated
project(s)
processing
Y
Perform Edit
steps roject(s
26 project(s)

with errors

Drawing 52: Multiple dataset resources selection for batch processing
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7.1.1 Select dcat resources

The first substep is similar to the single dataset selection shown in Section 1.1, but in this case the user
selects many resources, as depicted in Drawing 53:

I IThls cnmputer] Web addresses (URLs) ] ﬂlphnard] Google Data ] D(at]

OpenDataRlse
Substep 1 out of 3 NEXT >>
Create Project
Open Project URL of the DCst Catalogue Pttp://datitrentinoit - freq
Import Project
Datasets 315 Avgrows | 42 | Teofflost 7% % of date 10% Avgstring | 5 5
. columns columns length
Monitor Processes
A % of integer % of strin )
Totelsiee (o) [ 2452654 | M9 | aps | FTMEE g e Anagrafica Andalo in formato XML: String length
b Select dataset resources to
Search i
getfrom a deat catzlog eard Select all Resource name Category | Format| Columns | Rows | Sting | Float | Integer | Date |, g0 o o
columns | columns | columns | columns
B For each selected resource
a new project will be B & Anagraficacampineve  Elenco delle stazioni meteorologiche automatiche per il rilevamento dei dati meteo (XML, CSV, JSON)
created
) Category ™ | Anagrafica Marilleva in formate XML | Meteo | XML | 3 | 152 | 8 | 3 | 5 | 1 | 35 |
» Click NEXT button Dat . - -
) Datl geogratici M | AnagrsficaAndaloinformatoCSV | Metes | v [ 5 [16 | 2 | 1 [ 4 | 2 ] 63 |
| Meteo
More hel v/ @ Dativalanghe Bolletting valanghe emesso periodicamente, solitamente 3 volte alla settimana nel periodo invernale. (XML, JSON)
i Agricoltura o
4 [ PBolletino meteo  Bollttino meteorologico distnta per 1 zone dell provinci di Trento (ML CSV, ZIP)
Fle types M | Bollettino Valsugana e zone fimitrofe | Meteo | XML 8 152 8 3 5 0 38
g
L) GV 4 Bollettino Val di Nen e zone limitrofe Meteo (%1 5 126 2 1 4 1 68
o XML
Ll JsoN
About

Drawing 53: Substep 1.1-multiple: Multiple dataset resources selection

7.1.2 Select semantification process

The system records in a semantification process file all the operations carried out during a dataset resource
semantification. Each dataset resource will then have associated a semantification process file stored in the
system. This file can be exploited to automatically perform the operations described inside to similar dataset
resources. In this substep, depicted in Drawing 54, the user must do the following:

a) Select the semantification process file to use either from harddisk or from a dropdown menu
containing a list of all the semantification processes previously carried out by the user.

1. If all the resources selected in the previous substep 1.1-multiple belong to the same dataset,

and in the past the user already carried out a semantification process on a resource of that

dataset, this semantification process will be shown by default in the input bar of the dropdown
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Open DataRise

Create Project

Open Project
Import Project

Monitor Processes

- Decide eventual batch
operations to perform on
the dataset.

More help

About

menu. Otherwise, the input bar will be blank. In order to fill it, the user can select a value from

I1Iis

puter | web (WRLs) | cip

Selected resources:

Dataset

Resource

Bollettino Meteorologico Locale

Bollettino meteo locale per I'Alta Valsugana in formato XML

T

Barometro

Bollettino delle valli

Anagrafica Campi nevi

Anagrafica Campi neve in formato XML

Eruzioni vulcaniche

Eruzioni Bondone e zone limitrofe

Select semantification process to use (or load it from file... )

@

Drawing 54: Substep 1.2-multiple: Semantification process definition

datitrentino.it/Barometro/Bollettino delle valli

datitrentino it/Bollettino Meteorologico Locale/Bollettino meteo locale per la Val di Non in formato XML

datitrentino.it/ Anagrafica Campi nevi/Anagrafica Campi neve in formato XML

1

gl

& spit colimn categonyut,DESCRIZIONE SINTETICA
DEL PRODOTTO,CURIOSITA METODICHE DI

LAVORAZIONE E

CONSERVAZIONE product_name production_areas by

separator

& Rename column category,ur, DESCRIZIONE

SINTETICA DEL

PRODOTTO,CURIOSITA METODICHE DI

LAVORAZIONE E

CONSERVAZIONE product_name. production_areas 1 to

cppa

Select Al Unselect Al

“engineConfig=:
“facets": [],

=mode

[seegepaa oce [

©

START

Substep 2 out of 3

AUTOMATED
lssbadey) EROCEERGESS

the dropdown list or click on a link to load a semantification process file from hard disk. Once the

file gets loaded, the input bar will show the file path on the harddisk.
2. Whenever the input bar gets filled with a valid semantification process file,
contained inside the semantification file are shown below the dropdown menu.

b) Edit the operations to perform on the dataset resources selected in the previous substep 1.1-

multiple,

c) Click 'START AUTOMATED PROCESSING' button in the upper right corner

To begin with we can reuse the Operation Editor of Refine to select operations of interest. During next
iterations we could improve it as certain operations can only be understood by looking at the JSON
representation which is not suitable for inexperienced users.
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7.1.3 Automated projects creation

In the third and last substep, depicted in Drawing 55, the user is informed the automated project creation
has started, and that its progress can be checked in the Monitor processes tab in the left menu. The
Monitor processes tab is depicted in Drawing 56. This way even if the user closes the browser he will be
later able to easily locate the panel to check the importing progress. Also, in the future the Manage
processes tab could be useful for displaying other possible pending processes (batch upload to CKAN,
calculation of statistics, etc).

l IThis computer l Web addresses (URLs) I Clipboard l Google Data l DCat l

OpenDataRise

Substep 3 out of 3
Create Project

Open Projec[ Autornated projects creation has been started.

Import Project
‘You can watch the progress in the Monitor processes tab in the left sidebar.

Monitor Processes

W For each dataset resource a
new project will be created

More help

Drawing 55: Substep 1.3-multiple: Automated projects creation
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7.1.4 Monitor processes tab

In the Monitor processes tab, depicted in Drawing 56, all the dataset resources to be automatically
semantified are shown, grouped by their semantification process name displayed in bold.

openDataRise Status: running...

. Progress: 0%
Create Project
Open Project ABORT AL PAUSE ALL STARTALL @
Import Project -
Started Completed Process info
Monitor Processes e dati.trentine.it/Bollettino Meteorologico Locale/Bollettino meteo locale per la Val di Cembra in formato XML today 0:34 AM today 0:47 AM =
i, i o Locale/Bollettino meteo locale per I'Alta Valsugana in formato XML today 033 AM today 041 AM derors Perform entity disambiguation
Perform cancept disambiguation
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Drawing 56: Monitor processes tab

a) Each dataset resource has associated the time when it started, and its completion percentage
shown in a progress bar. Initially the dataset resource is displayed in black

b) Two buttons are shown next to the progress bar. The right one starts/pauses/resumes the process.

The left one labeled with an an 'X' aborts the process, before asking for a confirmation like the one
depicted in Drawing 57:
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Warning

Do you really want to abort the semantification process for this resource?

dati.trentino.it/Rendiconto del 2010/Spese per funzione Marzo

By pressing OK, the resource will be removed from the Menitor processes panel and progress made so far will be lost.

Ok Cancel

Drawing 57: Abortion of a semantification process warning

c) When the semantification process for a resource completes:
* a project for this resource is created in Refine
* the progress bar turns into the current time
* eventual messages about the process are shown in the Process info column, divided in the
following types: errors, warnings, manual intervention required (i.e. for entities/concept
disambiguation). Hovering on the writings with the mouse will display a pop up with a detailed
description
* the resource name becomes an underlined link. By clicking on the link the user will be lead to
the newly created Refine project in another tab
d) The dataset resources are grouped by their semantification process name along with the time when
the process was started
* If in a group there are still resources to be semantified, a progress bar is shown in the
'Completed' column of the group, indicating the average completion percentage for all resources
in the group. Otherwise the time when the last process in the group ended is shown.
* Abort, pause, and start buttons are shown next to the progress bar. These buttons affect all the
resources in the group
* A group can be either expanded or contracted.
e) When a group is contracted:
* no dataset resources are shown
* in the Process info, the messages divided by type of every resource in the group is shown
f)  When a group is expanded:
» all the resources in the group are shown below the group name
» the Process info cell for the group name is left empty
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g) Buttons to abort, pause, start/resume all the dataset resources in all groups at once are displayed in
the upper part of the screen, along with the progress status of all processes. Clicking '"ABORT ALL'
will trigger a warning similar to the one to abort single resources displayed in Drawing 57

h) Since progress bars in different positions can have different meanings (number of executed steps,
number of processed resources) to avoid confusion numbers displayed in the progress bars will be
represented as percentages

7.2 State of the art for enrichment

For long text enrichment there are currently two solutions in Refine, both dealing only with Named Entity
Recognition (NER). One is provided by Zemanta', and the other one by FreeYourMetaData group®. The
first one, given a column of descriptions, allows to restrict the type of entities to be found along with a
preview for the first description in the column. Entities are taken from Zemanta NER service. Here in
lllustration 1, we can see an example for a column Summary of books:

Extract entities from 'Summary’

Preview text:

The Alchemist is a novel by Paulo Coelho first published in 1988. Originally written in Portuguese, it has been translated into 71
languages as of 2011. An allegorical novel, The Alchemist follows a young Andalusian shepherd named Santiago in his joumney to
Egypt, after having a recuming dream of finding treasure there. The book has gone on to becoming an intemational bestseller. According
to AFP, it has sold more than 65 million copies in more than 160 countries, becoming one of the best-selling bocks in history and
winning the Guinness Warld Record for most translated book by a living author.

Extracted entities:

The Alchemist

Paulo Coelho
Guinness World Record
AFP

Egypt

international bestsealler
Entity types (select):

All types
Ibook/book
Ipeople/person k
{business/company
flocation/country
UNKnoWwn

OK Cancel |

e e

Hlustration 1: Zemant; NER plugin example, entity type selection

After OK button is clicked we can see the result in lllustration 2, where in the column person [/people] the

newly added entities, in these case two persons Ayn Rand and John Galt referred to in the Summary
field.

' https://qgithub.com/sparkica/Refine-NER-Extension
2 http://freeyourmetadata.org/named-entity-extraction/
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Atlas Bhrugged is a roval by Ayr Rand, first ocolished in 1857 in the_United States.
Rand's fourth and kst novel, it wes_also her longest, and the:cne she tonsidered to be
her magnum opus in the reaim of fiction writing. Atlas Shrugged Includes elements of .
mystery and science fiction, and i contains Rand's most extensive statement of
Objectivism in any of her works of fiction. The book explores a dystopian United States
where many of society's most productive ciizans refuse 10-be exploied by increasing
taxation and government regulations and goion strike. The refusal evokes the magery
of what would happen # the mythological Atias refused to'continge to hold'up tne world.

Ayn Rand
CNoose new Match

They are led by Jehn Galt. Gak describes the strike as "siopping the motor of the world™

by witharawing the minds that drive society’s growth and productivity. In their efforts,
these paopie "of the mind™ nope 1o domonatrate thar a workd in which ine indridual is not
thee 1o creste is coomod, that civiization cannol exist where every person is a stave to
society and government, and that the destruchon of the profi motive leads to the
collapse of scciety The protagonist, Dagny Taggart, sees society collapse around her
as the government increasingly assers control over all industry. The novels tiis is a
reference o Atlas, a Tkan of Greek mythology, who in the novel is descried as “the
giant who holds tne world on his shoulders®. The significance of this reference is seen in
a ion betwean the Franc'soo d'Anconia and Hank Rearden  in
which d"Ancania asks Rearden what sort of advice he would give 1o Atlas upon seeing
that "the greaner [the titan's] effort, the heavier the world bore down on his shoulders®,
With Rearden unabwe 1o answer, d/Ancoma gives his own response “To shrug™. The
theme of Atlas Shrugged, as Rarid desorioed it, is “the role of man's mind in exislence™
Theibook explores a number of philcsophical themes that Rand would supsequently

develop into the phi of Obk n. It tne core tenets of Rand's
ohilosophy of Objectivism and expresses her concept of human achievement. in deing
80, # expresses many face:s of Rand's ohi hy, such as the: of reason.

individualism, capitalism, and tnhe fallured of government coercion Atlas Bhrugged
received largely negative reviews afier its 1857 publication but behieved enduring
copularty and consistent sales in the following decades.

of The Mind

eate new 1opic

The Big Short: Inside the Doomsday Machine is a 2010 non-fiction book by Michael
Lewis about the build-ue of the housing ard eredit bubbile during the 2000s. |t describos

lllustration 2: Zemanta NER plugin example, enriched dataset

The important thing to notice in lllustration 2 is that the description text is not enriched with labels, so it is
not possible to find at a glance where the two names are located. The plugin by FreeYourMetadata
produces a similar result, while allowing to link entities against 4 services at the same time (AlchemyAPI,
DBPedia Spotlight, Zemanta and dataTXT). However, it doesn’t allow to restrict entity types as Zemanta

extension.

We would like to improve the situation by allowing to perform not only NER but also WSD (actually the
service of DBPedia Spotlight included in FreeYourMetaData plugin already spots a pool of 300 concepts).

Also, we will provide labels directly on the identified words.
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8 Terminology

Catalog A data management system for publishing datasets

CKAN CKAN is a catalog that provides tools to streamline publishing, sharing, finding and
using data

Dataset A group of dataset resources. Both DCat and CKAN use the concept of dataset

Dataset resource

A file in a dataset, in the terminology of CKAN

DCAT

Data Catalog Vocabulary - DCAT is an RDF vocabulary designed to facilitate
interoperability between catalogs published on the Web

Distribution A file in a dataset, in the terminology of Dcat

NED Named Entity Disambiguation - a process which takes as input text enhanced by
NER and links each entity name to a unique identifier

NER Named Entity Recognition - an NLP process for identifying entity names in natural
language text

NLP Natural Language Processing - Automated processing of text in natural language to
extract information out of it

RDF Resource Description Framework - a general method for conceptual description or
modeling of information suited for web resources

Semantification A sequence of operations to clean and enrich raw data. It may be stored in

Process Semantification process files

WSD Word Sense Disambiguation - an NLP process for identifying which sense of a word
(i.e. meaning) is used in a sentence when the word has multiple meanings
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