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Source: Raconteur, https://www.raconteur.net/the-role-of-a-data-scientist-and-why-we-need-them/

Data Prep Still Dominates Data Scientists’ Time

-
DATA CLEANING

DATA GATHERING

OTHER TASKS

DATA ANALYSIS

Do you have a Data & Analytics Strategy?

I
Have a data

28% analytics strategy

72% No data analytics
strategy

Source: Accenture, https://www.accenture.com/_acnmedia/PDF-157/Accenture-Data-Is-The-New-Capital-POV2.pdf#zoom=40
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REFERENTIAL VALUE OF DATA
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- Gain Visibility, Understand, Get Control of the Data

TAKE
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UNDERSTAND
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‘ GAIN VISIBILITY

How to close the Data Governance Gap
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I ( Q]
i . el N A IIlII
L — o 03 — 3
- e - ) =
——




g

Clo|E P29 9 I|s

40 00

- I O[H AfO| 2, AIXILIOOf
- Cret A A0 HIEfH|O[H Y
- D|EFH|OJE{Of| EfRE DA<k
- Lo 4|2 O] A5 QIO

—

2r

o ot

5
All Data Stakeholders

4
Data Consumers

}
N
T
_>,"_

I_

[ oM

i
Data Analysts

2

E"OlE‘I ;l'Eal'Elg_l %l‘El Data Managers

- SHIE HIO|HE BHote =85 22
- |z BIELA HEHO[H
- Ho[E e[ od s Soll 28 a8t

- G| O] E{o]| St AR SHe of O O|E{of

Enterprise Data Catalog Maturity Model

5

Source: Alation, 2020



2=

I:|'||E|'|:'"O||-=-'| E',:é._'l'.f E||O|E'| %"*—*.' - 5W1H Framework

22tz 7= HEHH|OIE (Xt3)2t H| =LA H|EFH[O]E (EH2)0H| CHet Q1] A
- M2 CHE HO[H 2A0M Y& HIO|5, Y, 274, 22 [Atof Cheh HA4
- G0|E{e| ¥ FEE oot HIEH|O|H 2| S22 2 E AHAY

- 58 20| 2tESt= HO[He| A ZOlSE 7ol M

Data Discovery

WHAT WHO WHY WHEN WHERE HOW
What is the Who is Why does the When was it Where is the How can the
Ideation data asset responsible for data asset created & data asset data asset be
about? it? exist? updated? from? used?
- Descriptions - Creator or owner - Data source - Creation date - Spatial coverage - License

- Keywords or Tags - Contributors - Lineage - Last updated - Language - Classification

- Categories - Point of contact - Impact analysis - Update frequency - Business domains - Use cases
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Schema Table .-> Business terms Domain model
Column Mapping Ownership Relationships
HZRrree
Automation
Density Cardinality . Sensitive data GDPR
Expert required
Min, Max, Median Ranking Security Classification

Source: Daimler TSS, 2019
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Machine Learning Data Catalogs
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xmlns
xmlns

xmlns
xmlns

:dct="http://purl.org/dc/terms/"
xmlns:
rowl="http://www.w3.0rg/2002/07/owl#"
xmlns:
:dcat="http://www.w3.0rg/ns/dcat#"

:foaf="http://xmlns.com/foaf/0.1/">

rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"

rdfs="http://www.w3.0rg/2000/01/rdf-schema#"

rdf:about="http://knowledge.cau.ac.kr/standard/15013111">
rdf: rcsour(c*”http //viwni w3, org/ns/dcat#Dataset”

28U R (YN,

I 15813111

88y S)8 F2gch. 220/ Y EEG0/E

rdr resource="http: //data go.kr/data/15013111/standard.do"

rdf:about="http://knowledge. cau.ac.kr/catalog/standard/120">
t rdf:resource="http://knowledge.cau.ac.kr/standard/15013111"/>

rdf:about="http://knowledge. cau.ac.kr/standard/15028194">
rdf:resource="http://www.w3.0rg/ns/dcat#Dataset"
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KHR| 7|2
>2020-07-15+<
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x{ux‘ (o] [=] (
rdf:resource=" http //data.go.kr/data/15028194/standard.do"
rdf:about="http://knowledge. cau.ac.kr/catalog/standard/120"
t rdf:resource="http://knowledge.cau.ac.kr/standard/15028194"
rdf:about="http: //knowledge cau.ac.kr/standard/15028204" >
15828264
KHR| B 7|
2020-06-17
rdf: resource="http://www. w3 org/ns/dcat#Dataset”
22H0|g 1Y EFSC0E S4FE(EHHE

F3 ASAPUIN FE(FUYNBR, T4 S)B MIBech

3 'KWA\ﬂ g G\H
rdf:resource="http: //data go.kr/data/15028204/standard.do"

rdf:about="http://knowledge. cau.ac.kr/catalog/standard/120"
t rdf:resource="http://knowledge.cau.ac.kr/standard/15028204"

rdf:about="http://knowledge. cau.ac.kr/standard/15028208"
rdf:resource="http://www.w3.0rg/ns/dcat#Dataset"
M FOESHIIRY FE(H7IRHYAEE, $7RARYAL S)8
»15028208
XERI 7| -
»2020-05-20-
( .M ){7 r
e P [_'r‘_(ﬁ/ IIOJ* A'ﬂo‘ {

rdf:resource="http: //data go.kr/data/15028208/standard.do"

HI2gct,

SE-

rdf:about="http://knowledge.cau.ac.kr/catalog/standard/120"
t rdf:resource="http://knowledge.cau.ac.kr/standard/15028208" />
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Interlinks between standard datasets
1' More about this visualisation
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@ Return to the full network

Information Pane

L HRERERCZYEEEO|E
Out-Degree: 19

In-Degree: 0

Eccentricity: 1.0

Closeness Centrality: 1.0

Degree: 19

Weighted In-Degree: 0.0
Betweenness Centrality: 0.0
Harmonic Closeness Centrality: 1.0
Weighted Degree: 19.0

Weighted Out-Degree: 19.0

Connections:

Mututal (0)
No mutual links

Incoming (0)
No incoming links

Outgoing (19)
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Reality Check
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Seoul Open data portal

Public data portal

Bigdata platform

Seoul Metropolitan Government

Management Ministry of the Intertor and Safety Ministry of Science and ICT
Website https://www.data.go kr/ https:/www. bigdata-map, kr/ hitps://data.seoul.go kr/
Platform Selt-development Selt-development Selt-development

The number of tiles 37483 9.638 6.607
The number of APIs 6.526 1,341 4.991
The n.u-mbcr ot 18 10 12
classifications
The number of fika
s 753
organisations
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<rdf:Description rdf:about="http://knowledge.cau.ac.kr/data/datamap/public-data-portal">
<rdfs:label>Datamap of public data portal</rdfs:label>
<rdf:type rdf:resource="http://knowledge.cau.ac.kr/ns/datamap/DataMap"/>
<dm:numberOfOrg rdf:datatype="http://www.w3.0rg/2001/XMLSchema#int">45</dm:number0fOrg>
<dm:numberOfDataset rdf:datatype="http://www.w3.0rg/2001/XMLSchema#int">2345</dm:numberOfDataset>
<dm:endpoint rdf:resource="http://query.data.go.kr/spargl/"/>
<dm:numberOfCatalog rdf:datatype="http://www.w3.0rg/2001/XMLSchema#int">3</dm:numberOfCatalog>
</rdf:Description>

=

<rdf:Description rdf:about="http://knowledge.cau.ac.kr/data/datamap/public-data-portal ">
<dct:subject rdf:resource="http://knowledge.cau.ac.kr/data/subject/transportation"/>
</rdf:Description>

ulejo]E]

<rdf:Description rdf:about="http://knowledge.cau.ac.kr/data/datamap/sample-bigdata-map-kr">
Ei%ﬂ%% <rdfs:label>Datamap of big data platform</rdfs:label>
<rdf:type rdf:resource="http://knowledge.cau.ac.kr/ns/datamap/DataMap"/>
<dm:numberOfOrg rdf:datatype="http://www.w3.0rg/2001/XMLSchema#int">17</dm:numberOfOrg>
<dm:numberOfDataset rdf:datatype="http://www.w3.0rg/2001/XMLSchema#int">9638</dm:numberOfDataset>
<dm:endpoint rdf:resource="http://query.bigdata-map.kr/spargl/"/>
<dm:numberOfCatalog rdf:datatype="http://www.w3.0rg/2001/XMLSchema#int">1</dm:numberOfCatalog>
</rdf:Description>

<rdf:Description rdf:about="http://knowledge.cau.ac.kr/data/subject/education">
<rdf:type rdf:resource="http://www.w3.0rg/2004/02/skos/core#Concept"/>
</rdf:Description>

<rdf:Description rdf:about="http://knowledge.cau.ac.kr/data/datamap/sample-bigdata-map-kr">
<dct:subject rdf:resource=" http://knowledge.cau.ac.kr/data/subject/transportation"/>
</rdf:Description>
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(a) M2 T2 37} Blo]E] EZolA] ABake HOIENIE ] Ai?

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX dm: <http://knowledge.cau.ac.kr/ns/datamap/>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

PREFIX dct: <http://purl.org/dc/terms/>

SELECT (SUM(xsd:integer (?org)) as ?0rgs)

(SUM(xsd:integer (?dataset)) as 7?datasets) (SUM(?cataloq)
as ?catalogs)

WHERE

{

P
O

with accumulated
frequency
?s dm:numberOfOrg ?org

: ?s dm:numberOfDataset ?dataset.
............................................ i i OPTIONAL {?s dm:numberOfCatalog ?catalog.}

Accumulated

' Xy = Yisy

by SPARQL
Quries
(3 ’ —' —_] = o
(b) ‘S’ B clo]el Age?

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX dm: <http://knowledge.cau.ac.kr/ns/datamap/>
PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>
PREFIX dct: <http://purl.org/dc/terms/>

DM . SELECT (SUM(xsd:integer (?dataset)) as ?datasets)

DM dataportal bigdata

WHERE
{
?s dm:numberOfDataset ?dataset.
?s dct:subject
<http://knowledge.cau.ac.kr/data/subject/transportation>.
OPTIONAL {?s dm:avilableType
<http://knowledge.cau.ac.kr/data/format/json>.}
}
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Data Catalog Vocabulary w3c Recommendations
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ot

- dcat:Catalog: Cl|O|E{All tE= H|O|E{ AMH|AS| HIEIH|O|E{ S EHSHI| {8t S2A
 dcat:Resource: ZtEZ 19| HEIH|O|EE 7|&6t7| flot EeiA

- dcat:Dataset, dcat:DataService, dcat:Catalog?| &% 224 (parent class)
- dcat:Dataset: H|O|E{All (H|O]E{Q| &Eh)2 ERSH| It 224
- dcat:Distribution: H|O|E{Alo] F2 HHAl o
« dcat:DataService: H|0|E{E XN|Z6t= AHIA S HEHHSH| ot E2iA
» dcat:CatalogRecord: 7|22 12| HEH|O|E =S HFHS

|0

|0
H
ot
|.
N
40
of
ML
ALl
>.

2020 280l HH 2 L HE (https://www.w3.0org/TR/vocab-dcat-2/)



class DCAT Summary /

dcat:Resource

| fwf%dct:creato;

dcat:contactPoint
dcat:keyword

skos:ConceptScheme éskos:inkheme{ skos:Concept

dcat:landingPage
dcat:qualifiedRelation

dct:publisher

dcat:themeTaxonomy

dcat:Catalog

dcat:catalog
dcat:dataset
dcat:record
dcat:service
dcat:themeTaxonomy
dct:hasPart
foaf:homepage
s:dcat:Dataset
dcat:distribution
dcat:spatialResolutioninMeters
dcat:temporalResolution
dct:accrualPeriodicity
dct:spatial
dct:temporal
prov:wasGeneratedBy
s:dcat:Resource
dcat:contactPoint
dcat:keyword
dcat:landingPage
dcat:qualifiedRelation
dcat:theme
dct:accessRights

dcat:CatalogRecord

dct:conformsTo
dct:description

dcat:theme
deat:theme | dctiaccessRights
dct:conformsTo
dct:creator
dct:description
dct:identifier
dct:isReferencedBy

| dcat:qualifiedRelation

dcat:Relationship

dcat:hadRole
dct:relation

dctiissued Fi iy 11 %
PR _foaf.pnrnaryToplca :z’:::ssued
dct:title b
foaf-primaryTopic dct:license ¥
Dapineny op 1 det:modified le———dct:relation
1.+ | det:publisher
ﬂ dct:relation
£ dctirights
dcat:record det-title
dct:type
odrl:hasPolicy
prov:qualifiedAttribution
dct:hasPart
dcat:service
dcat:dataset
0.*
dcat:catalog dcat:Dataset
dcat:DataService

dct:conformsTo
dct:creator
dct:description
dct:identifier
dct:isReferencedBy
dct:issued
dct:language
dct:license
dct:modified
dct:publisher
dct:relation
dctirights

dct:title

dct:type
odrl:hasPolicy
prov:qualifiedAttribution

Overview of DCAT model

dcat:distribution

(1 1

dcat:Distribution

dcat:accessService
dcat:accessURL
dcat:byteSize
dcat:compressFormat
dcat:downloadURL
dcat:mediaType
dcat:packageFormat
dcat:spatialResolutioninMeters
dcat:temporalResolution
dct:accessRights
dct:conformsTo
dct:description

odrl:hasPolicy

dcat:distribution
dcat:spatialResolutioninMeters
dcat:temporalResolution
dct:accrualPeriodicity
dct:spatial
dct:temporal
prov:wasGeneratedBy
::dcat:Resource
dcat:contactPoint
dcat:keyword
dcat:landingPage
dcat:qualifiedRelation
dcat:theme
dct:accessRights
dct:conformsTo
dct:creator
dct:description
dct:identifier
dctiisReferencedBy
dctiissued
dct:language
dct:license
dct:modified
dct:publisher
dct:relation

dctirights

dct:title

dcat:endpointDescription
dcat:endpointURL
dcat:servesDataset
::dcat:Resource
dcat:contactPoint
dcat:keyword
dcat:landingPage
dcat:qualifiedRelation
dcat:theme
dct:accessRights
dct:conformsTo
dct:creator
dct:description
dct:identifier
dct:isReferencedBy
dctiissued
dct:language
dct:license
dct:modified
dct:publisher
dct:relation

dctirights

dct:title

dct:type
odrl:hasPolicy
prov:qualifiedAttribution

dct:type
odrl:hasPolicy
prov:qualifiedAttribution

O..‘\Q

dcat:servesDataset

0..*

dcat:accessService

24



class schema.org backbone attributes /

sdo:Service

sdo:isRelatedTo
sdo:serviceOutput
sdo:serviceType

7

sdo:WebAPI

sdo:documentation
::sdo:Service
sdo:isRelatedTo
sdo:serviceOutput
sdo:serviceType
::sdo:Thing
sdo:additionzIType
sdo:description
sdo:identifier
sdo:name
sdo:subjectOf
sdo:url

sdo:Thing

sdo:additionzlType
sdo:description
sdo:identifier
sdo:name
sdo:subjectOf
sdo:url

\

sdo:subjectOf

sdo:DataCatalog

sdo:dataset

sdo:measurementTechnique

::sdo:CreativeWork
sdo:about
sdo:accountablePerson
sdo:associatedMedia
sdo:contributor
sdo:creator
sdo:dateCreated
sdo:dateModified
sdo:datePublished
sdo:encodingFormat
sdo:hasPart
sdo:inLlanguage
sdo:isPartOf
sdo:keywords
sdo:license
sdo:publisher
sdo:spatialCoverage
sdo:temporalCoverage
::sdo:Thing
sdo:additionalType
sdo:description
sdoidentifier
sdo:name
sdo:subjectOf

sdo:url

sdo:CreativeWork
4
e sdo:isPartOf
sdo:accountablePerson
sdo:hasPart

sdo:associatedMedia
sdo:contributor
sdo:creator
sdo:dateCreated
sdo:dateModified
sdo:datePublished
sdo:encodingFormat
sdo:hasPart
sdo:inLanguage
sdo:isPartOf
sdokeywords
sdo:license
sdo:publisher
sdo:spatizlCoverage
sdo:temporalCoverage

sdo:MediaObject

\

sdo:contentSize
sdo:contentUrl
sdo:encodesCreativeWorl
sdo:encodingFormat

sdo:encodesCreativeWork
=

sdo:associatedMedia

sdo:DataDownload

sdo:Dataset

sdotincludedInDataCatzlog

Alignment with Schema.org

sdo:dataset
-

sdo:distribution

sdo:includedinDataCatalog
sdo:measurementTechnique

sdo:variableMeasured

::sdo:CreativeWork
sdo:about
sdo:accountablePerson
sdo:associatedMedia
sdo:contributor
sdo:creator
sdo:dateCreated
sdo:dateModified
sdo:datePublished
sdo:encodingFormat
sdo:hasPart
sdo:inLanguage
sdo:isPartOf
sdokeywords
sdo:license
sdo:publisher
sdo:spatizlCoverage
sdo:temporalCoverage
::sdo:Thing
sdo:additionalType
sdo:description
sdo:identifier
sdo:name
sdo:subjectOf
sdo:url

sdo:distribution

sdo:DataFeed

sdo:dataFeedElement

sdo:measurementTechnique
::sdo:MediaObject
sdo:contentSize
sdo:contentUrl
sdo:encodesCreativeWork
sdo:encodingFormat
:isdo:CreativeWork
sdo:about
sdo:accountablePerson
sdo:associatedMedia
sdo:contributor
sdo:creator
sdo:dateCreated
sdo:dateModified
sdo:datePublished
sdo:encodingFormat
sdo:hasPart
sdotinlanguage
sdo:isPartOf
sdo:keywords
sdo:license
sdo:publisher
sdo:spatialCoverage
sdo:temporalCoverage
:sdo:Thing
sdo:additionalType
sdo:description
sdo:identifier
sdo:name
sdo:subjectOf

sdo:url

25
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The DCAT Application profile for data portals in Europe

FH2 SS5 = UIO|EAIZ DCAT ?7|BtC 2 7|=312| 2[et BA|
=Q EX
=1 O

- k& 043]: GeoDCAT-AP, StatDCAT-AP, DCAT-AP-JRC, DCAT-AP-IT

zQ 23 At
- In February 2015, the ISA Programme of the European Commission launched an activity to revise DCAT-AP.
- In September 2017, the DCAT-AP version 1.1 was released.

- In November 2019, the major releas took place: DCAT-AP v2.0 is now availabe.

DCAT-AP github: https://github.com/SEMICeu/DCAT-AP/tree/master/releases/2.0.0

26


https://joinup.ec.europa.eu/release/dcat-ap/11

x
BE

H|O|E{™ 02| (TTAK.KO-10.1291)

LA MO IE = 9| HIEHH|O|E] (DataMap), HIOIE| MH|AFZE, 2i20{2] (BRM), H|O|E{A19]
O|=FE, 0| 52| ClIO[E| MH|AS| AH S H4SH| 2|2 0%

- http://www.w3.org/ns/dcat#

- http://www.w3.0rg/2004/02/skos/core#

( schema: > < schema: )
https://schema.org/ WebSite Organization

http://data.tta.or.kr/ns/datamap/

dm: rdfs:subClassOf rdfs:subClassOf
j<— rdfs:subClassOf ° -«— dm:category
Category
dm:hasDatamap
schema: dm: ’ ( dm: ) - dm:
X ;i X ety dm: tionTy _
CreativeWork }<— rdfs:subClassOf DatasetFormat «— dm:availableFormat dm:operatedBy — Organization m:organizationType — OrganizationType
sehel.na: J<—— rdfs:subClassOf t.dm: -«— dm:availableService
Service ServiceType dm:catalog

dm:owns
schema: dm:dataset
DataCatalog

dcat:dataset schema:dataset
«— rdfs:subClassOf dm:
Dataset

dm:columnSet

«— rdfs:subClassOf dm: dm:column
ColumnSet

dm:column
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n http://www.w3.org/ns/dcat#
hittp://www.w3.0rg/2004/02/skos/cored

http://knowledge.cau.ac.kr/ns/datamap/

dm:dataset ——»| dm:Dataset

Datamap of P ) :
Data Portal +— dcterms:title
2020-11-22  [«— dcterms:issued

dm:
SingleDatamap

dm:endpointURL —|  http://#endpoint

<— dm:numberOfOrganization
i ———————————— ( has properties)
! <— dm:numberOfCatalog —

#data portal

dmurl — | http://data.go.kr

Yes +— dm:availableStatus ———

Yes l«— dm:harvestingStatus

dm:organizationType ot Local Central Educational Government '\ !
1 \_ Government Government Institutes Agencies |

dcterms:description

This is data obtained by converting the open standard
public data released by the Ministry of Public
Administration and Security into a machine-readable dmcategory

format.

Public Science & g Transportation Land 2
C el >< >< Education ) < Logistics ) ( Management ) ( Agriculture >
. Social Industry N
<Cunural Tounsm>< Healthcare > < Welfare ) ( Employment )( Food Safety ) ( Disaster Safety >
i

rdf:type

dm:Category

dm:availableFormat e E
\———< csv )( XML >< JSON >

28
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