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Introduction

e Linked Open Data (LOD) is a way to utilize Open Data and similarity of
metadata so that data can be interconnected (Blaney. J, 2017). Tim
Berners-Lee established five level in applying open data levels.

Picture 1. Five Levels of Open Data
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Introduction (2)

e BPS - Statistics Indonesia disseminate official statistics on a web portal
with various formats such as tables, Microsoft excel, e-books, and
Application Programming Interface (APIs).

* This condition is not bad, where BPS is at level 3 according to Tim
Berners-Lee. But BPS currently has not implemented LOD in
disseminating its data. This paper provides recommendations on how to
implement LOD on BPS web portal.
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Picture 2. Open Data in BPS Web Portal
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Methodology

The Japanese Statistics Bureau published the LOD website in 2016. In his
writings, (Asano. Y., et al, 2016) explains the steps of Japanese Statistics
Bureau in implementing LOD. The steps are as follows:

* Data selection: In this paper, we take one example of data "number of
poor people by province in 2007-2019". This data is one of the data that
can be used as support for the achievement of SDGs indicators.

* Ontology preparation: Lists items needed to declare target data as LOD.
When the standard vocabulary is available, the vocabulary can be used.
If it is not available, it is necessary to define vocabulary as an ontology.
Some of the vocabularies that have been available are purl.org, w3.org.

* Make a definition of dataset and data structure definition (DSD).

* Conversion of observations into RDF. In this case, we convert a table
from BPS web portal into RDF form.
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Result
Number of Poor People By Province In 2007-2019

. unnosa_

Provinst wor | aoe | 00 | a0 | | 0000 w2 0| 13

Semester 1 Semester 2 Semester 1 s
e | o | &

ACEH 218.80 195.80 182.19 173.37 176.02 17180 165.43 156.37
T T T T T T
SUMATERA BARAT 14020 127.30 11578 10618 14049 127.81 124.25 119.53
I T N I N ST ST S T
JAMBI 137.20 12010 117.29 11082 10817 103.48 105.35
I T T I T T T N
BENGKULU 135.60 131.80 117.60 1721 95.28 93.67 92 .67 41.91
R T N N T N N T
KEF. BANGKA BELITUNG 38.60 36.50 2878 2185 25.32 2513 24.01

Picture 3. Sample Table in BPS Web Portal
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Result (2)

* There is a vocabulary that has been provided by external BPS and can be used

immediately.

* BPS with other NSOs can have different concepts or code lists, so each NSO needs
to build its own vocabulary. Code lists standardization is very important to facilitate
the integration of statistical data from different sources.

Table 1. Standard Vocabulary from External
URI

http://purl.org/linked-data/sdmx/2009/metadata#STAT POP

http://purl.org/linked-data/sdmx/2009/metadata#OBS_VALUE

http://purl.org/linked-data/sdmx/2009/dimension#REF AREA

http://purl.org/linked-data/sdmx/2009/metadata# UNIT _MEASURE

http://purl.org/linked-data/sdmx/2009/dimension#REF PERIOD

http://reference.data.gov.uk/doc/gregorian-year/2007 - 2019

Table 2. Internal Defined Vocabulary
URI
http://bps.go.id/codelist/area/province/

http://bps.go.id/codelist/survey period/

http://bps.go.id/dataset/dynamictable/2016/01/18/1119/jumlah-penduduk-
miskin-menurut-provinsi-2007-2019/thousand
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Result (3)

- <rdf:Description rdf:about="http://bps.go.id/dataset/dynamictable/2016/01/18/1119/jumlah-penduduk-miskin-
menurut-provinsi-2007-2019/thousand/AC/Perdesaan/Prov/36 /Period/1S/Year/2016/SemesterPeriod/2">
<ns2:UNIT_MEASURE rdf:resource="http://bps.go.id/dataset/dynamictable/2016/01/18/1119/jumlah-penduduk-

miskin-menurut-provinsi-2007-2019/thousand"/>

<nsl:REF_AREA rdf:resource="http:/ /bps.go.id/dataset/dynamictable/2016/01/18/1119/jumlah-penduduk-miskin-

menurut-provinsi-2007-2019 /thousand/rural"/>

<ns2:STAT_POP rdf:datatype="http://www.w3.0rg/2001/XMLSchema#double">277.58</ns2:STAT_POP>

<ns1:REF_PERIOD rdf:resource="http://bps.go.id/codelist/survey_period/1S"/>
<rdf:type rdf:resource="http://purl.org/dc/elements/1.1/Dataset"/>
<ns1:REF_PERIOD rdf:resource="http://reference.data.gov.uk/doc/gregorian-year/2016"/>
<ns1:REF_PERIOD rdf:resource="http://bps.go.id/codelist/survey_period/15/2"/>
<ns1:REF_AREA rdf:resource="http://bps.go.id/codelist/area/province/36"/>

< /rdf:Description>

Picture 4. Sample RDF of One Cell in One Table

1 | # sample query
import rdflib

sq = rdflib.Graph{)

# ... odd some triples to g somehow ...
sq.parse( province.xml")
#print{sq.seriolize(formot="turtle").decode( "utf-8"))

gres = sq.query(

SELECT ?sLiteral ?sLabel
where

{
?s nsl:notation ?sLiteral.
?s nsl:preflabel ?sLabel.

i
)

for row in gres:
print("®%s | %" % row)
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Picture 5. Sample Query SPARQL to Test RDF Form
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Challenges

* The construction of ontology is also strongly influenced by the dimensions and

measures available in the cube data. Multiple measures will make the ontology
development become more complex.

* Another challenge in LOD implementation is building a user-friendly interface for
users, because not all users are familiar with the use of queries.
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