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TOM TAT

Ngay nay, ngoén ngtt danh ddu mo rong XML (Extensible Markup Language) da tro
thanh mot dinh dang trao déi di liéu dwgc chap nhan rong rai. Cung voi viéc gia
téng luong Dit liéu Lién két (Linked Data), bang cach stt dung Khung md ta Tai
nguyén RDF (Resource Description Framework), thi nhiéu cong cu nham bién ddi
mot tai liéu XML thanh tai liéu RDF da duwoc phat trién. Trong bai bao nay, chung
toi sit dung ngdn ngtt dinh ki€u mo rong XSL (Extensible Stylesheet Language) dé
bién d6i tai liéu XML thanh tai liéu RDF nhu la mot giai phap hiéu qua dé€ chuyén
dir liéu hién c6 cta cac hé thong thanh dir liéu RDF duoc sit dung trong cac hé

thong web ngt nghia.

Tw khoa: di liéu lién két, rdf, xml, xsl, web ngi nghia.

1. GIOI THIEU

XML la mot bd qui luét vé cach chia mot tai liéu ra lam nhiéu phan, roi danh
dau va rap cac phan khéac nhau lai d&& dé nhan dién chiing. XML dugc phat trién béi
W3C (World Wide Web Consortium), mot nhom cong tac (working group) do Jonh
Bosak ¢ Sun Microsystem thanh lap nam 1996, nham khic phuc nhiing han ché caa
HTML (Hyper Text Markup Language, ngon ngtt danh dau siéu van ban, la co s& dé
moi trang Web st dung dé€ hién thi ndi dung).

XML cho phép chia sé va sit dung thong tin phan tan trén cac hé théng khac
nhau va hd trg nguoi dung théng qua kha nang tao noi dung dong, phat trién tng
dung va tich hop trén nhiéu qui mé khac nhau. XML kha giong HTML, hai ngon ngt
nay c6 cung luat ct phép, ca hai déu dwgc lvu trit dudi dang cac tap tin van ban voi
phan mo rong html hodc xml. Tuy nhién, tinh linh hoat caia XML cho phép tao va sw
dung tap the, thudc tinh riéng dé nhan biét cac phan ti cau tric va ndi dung tai liéu.
XML khong chi don thudn la ngdn ngt ddnh dau, ma con la phwong phép dinh ra ndi
dung tai liéu, twong ty nhe HTML dinh hinh thtec tai liéu trén Web. V6i HTML, nguoi
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thiét k& danh dau van ban, hinh anh cling cac thanh phan khac ctia trang Web bang tap
thé ma khong lién quan gi téi y nghia tai liéu; doan ma HTML chi noi 1én cach hién thi
noi dung tai liéu qua trinh duyét. XML khong chi dinh ra hinh thitc ma con ca noi
dung tai liéu. Tém lai, XML va HTML déu la cac ngoén ngtt danh ddu nhung XML duoc
thiét k& d€ mang va luu trit dit liu chit khong phai d€ biéu dién di lieu. Con HTML
duoc thiét ké d€ hién thi di liéu, dugc tap trung vao cach dix liéu duoc hién thi nhuw

thé nao.

Tuy nhién, viéc st dung dinh dang XML dé€ trao d6i di liéu gitra cac hé thong
nd mai chi phuc vu cho cac hé thdng Web 2.0, ttec 1a moi quan hé ngir nghia gitra cac
ddi twong chua duoc xét dén. Cac loai dit liéu nay chi dung lai mutc con nguoi c6 thé
hiéu va xt ly. Vi muc dich biéu dién dit liéu sao cho dong thoi may tinh va con nguoi
cung hiéu va xt ly duoc thi Web ngir nghia, hay Web 3.0, da ra doi. Viéc trao d6i thong
tin trén Web ngit nghia nguoi ta dung dinh dang RDF. Do d6 viéc chuyén ddi dir liéu
ttr hé thong hién tai, theo dinh dang XML, sang hé thdng Web ngit nghia, theo dinh
dang RDF, la nhu cau hét stc btrc thiét.

2. KHUNG MO TA TAI NGUYEN WEB RDF

Khung md ta tai nguyén Web RDF la m§t nhom cac dac ta cua t6 chic World
Wide Web Consortium (W3C) duoc thiét k&€ nhu la mot ngdn ng siéu di liéu dé biéu
dién dit liéu trén Web, dong thoi cung cap mot mo hinh d& mé ta va tao cAc mdi quan
hé gitta cac tai nguyén. Theo mo ta trong hinh 1 dwdi day, dit liéu trong Web ngix
nghia duoc t6 chirc dua trén co so XML va dwgc md hinh hda béng RDF. Nhu vay RDF
dwgc chon nhu 1a chuan trao d6i dit liéu trong Web nglt nghia.

User interface and applications

Proof
Unifying Logic
Ontologies: Rules: o
Querying: OwWL RIF/SWRL g
SPARQL - g
Taxonomies:RDFS a
o
=
=2
b

Data interchange:RDF

Syntax:XML

Identifiers: URI Character Set: UNICODE

Hinh 1. Kién tric phan tang cia Web ngit nghia
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RDF dinh nghia mdt nguodn tai nguyén (resource), sau nay chung t6i goi la chu
thé (subject) nhur 1a mot d6i tuwong bat ky cé kha ndng xac dinh duy nhét bang cach st
dung mot dinh danh tai nguyén thong nhat URI (Uniform Resource Identifier). Cac
nguon tai nguyén co6 cac thudc tinh (property) di kem, sau nay chiing toi goi 1a cac vi ti
(predicate). Cac vi tit biéu dién cidc mdi quan hé gifta cac chu thé va ciing duogc xac
dinh bdi mot URI. Gia tri ctia cac vi tir goi 1a ddi twong (object).

Nhu vay mo hinh dit liéu ctia RDF 1a mot tap cac bo ba (triple), sau nay chung
toi goi la mot tap cac phat biéu (statement) gom 3 thanh phan:
(Chu thé, Vi tir, D6i twong), trong do:

- Chu thé (Resource/Subject): la cac tai nguyén dwoc mo ta. Cac tai nguyén
nay duoc xac dinh boi URI cu thé.

- Vi tir (Property/Predicate): Thudc tinh cua cac tai nguyén hay chu thé. Cac
vi tit nay cling dwoc xac dinh boi cdc URL

- D6i tuong (Object): Gia tri cua cac vi tir. Co thé 1a mot gia tri (literal) hodc
mot cha thé khac dwoc xac dinh bdi mot URI

Cac phat biéu trong tai liéu RDF ciing c6 thé duoc biéu dién duwdi dang do thi,
goi 1a d6 thi RDF. C6 thé hinh dung d6 thi RDF don gian nhw sau:

hittpfjwww.w3 org/ http /purl.org/dc/elements/1.1ftitle World Wide Web Consortium

Hinh 2. D6 thi RDF

Trong do:
e Hinh oval dai dién cho mot cha thé
e Mii tén dai dién cho mot vi ttir véi nhan 1a dinh danh ctia vi tie

e Hinh chi* nhat dai dién cho gia tri cia mot vi tt 1a literal. Néu gid tri ctia vi
ttr 1a mot chu thé khéc thi ching ta lai st dung hinh oval nhuw trén.

Ngoai cach thé hién trén, cac tai liéu RDF c6 thé sit dung cac dinh dang khac
nhau nhu: N3, N-Triples, Turtle, RDFa, JSON-LD, TriG va RDF/XML nhdm dé biéu
dién, trao doi va lién két di liéu. Trong d6 dinh dang RDF/XML la mét dinh dang
duoc st dung pho bién dugc dinh nghia boi W3C d€ thé hién mot d6 thi RDF nhu la
mot tai liéu XML. Cta phap caa RDF/XML nhu sau:

<?xml version="1.0" encoding="UTEF-8"?>
<rdf:RDF xmIns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#">
<rdf:Description rdf:about="subject">

<predicate rdf:resource="object" />
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<predicate>literal value</predicate>
<rdf:Description>
</rdf:RDF>

Trong d6, dong dau tién la phan mo ta tai liéu XML. Theo sau phan mo ta la thé
goc rdf:RDF. Thudc tinh xmlns:rdf chita khong gian tén http://www.w3.0rg/1999/02/22-
rdf-syntax-ns# 1a mot khong gian chuan cua td chitc W3C. Khong gian tén nay sé chi
cho cac bo may doc hiéu r:?mg, ndi dung bén trong la mot tai lieu RDF va thé rdf:RDF
thudc khong gian tén nay. Trong tai liéu RDF c6 thé chita mét hodc nhiéu phat biéu. D&
md ta cac chu dé cua phat biéu, chung ta st dung thé rdf:Description va thudc tinh
rdf:about sé chita dinh danh URI ctia cht dé. Néu cac phat biéu c6 cung chu dé, thi cac
phéat biéu nay st dung chung mét thé rdf:Description. Cu thé, cho mot tai liéu
RDF/XML nhu sau:

<?xml version="1.0" encoding="UTEF-8"?>

<rdf:RDF

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

xmlns:dc="http://purl.org/dc/elements/1.1/"

xmlns:region="http://www.country-regions.fake/">

<rdf:Description rdf:about="http://en.wikipedia.org/wiki/Oxford">
<dc:title>Oxford</dc:title>

<dc:coverage>Oxfordshire</dc:coverage>
<dc:publisher>Wikipedia</dc:publisher>
<region:population>10000</region:population>

<region:principaltown rdf:resource="http://www.country-
regions.fake/oxford"/>

</rdf:Description>
</rdf:RDF>
Tai liéu RDF/XML trén la két qua cta d6 thi RDF sau:
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Oxford

http:ffpurl.org/dc/elements/1. 1jtitle

Oxfordshire
http:/jpurl.orgfde/elements/1 1jcoverage
http:ien.wikipedia orgjwiki/Oxford http:_."_."purl.org_."dc."elements_."l‘l_."publlsh.er - Wikipedia
http:fjwww.country-regions fake/population

http:fjwww.country-regions fake/principaltown

10000

http:/jwww.country-regions fakefoxford

Hinh 3. Mt vi du vé d6 thi RDF.

3. PHUONG PHAP CHUYEN POI

Khong mat tinh tong quét, chiing t6i minh hoa phuong phép chuyén d6i bang
tai liéu XML nhu dudi day:

<?xml version='1.0" ?>
<?xml-stylesheet type="text/xsl' href='stylebook.xsl'?>
<bookstore>
<book category="programing">
<title lang="en">C LANGUAGE</title>
<author>Giada De Laurentiis</author>
<year>2005</year>
<price>30.00</price>
</book>
<book category="web">
<title lang="en">XQuery</title>
<author>James McGovern</author>
<author>Per Bothner</author>
<year>2003</year>
<price>49.99</price>
</book>

</bookstore>
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3.1. Bién d6i cac thudc tinh

Cac thugc tinh trong cac thé cta tai liéu XML c¢é mot s twong ting tu nhién voi
bo ba cta tai liéu RDFE. Trong do, modi thudc tinh XML sé teong tng véi mot thudc tinh
trong RDF, thé chita thudc tinh sé twong (ng véi chu thé (subject) va gia trj ctia thudc
tinh twong tng voi d6i twgng trong RDF.

Vi du: Xem xét thé <book category="programing">. Thé book nay c6 thugc tinh
la category, gid tri thudc tinh la programing. Do d6, chung ta sé c6 dwgc d6 thi RDF
nhu sau:

http://book.comfbook http:/fbook.com/book-feature#category »| programing

Hinh 4. Minh hoa chuyén déi thudc tinh

3.2. Bién déi cac gia tri van ban trong cic thé

Cac gia tri van ban trong cac thé XML duoc bién ddi nhw la cac literal. Cac
literal nay dwoc xem nhu 1a d6i tuong trong cac phat biéu RDF. Luc nay c6 hai treong
hop xay ra:

e Neéu thé chita gia tri van ban khong c6 thudc tinh thi chu thé cua literal nay chinh 1a
thé cha cta thé chtta gia tri nay va vi ttt cia cdc literal chinh la thé chtta gia tri van
ban.

Vi du: Xem xét thé <price>30.00</price>. Theé nay co6 gia tri la 30.00, khong c6
thudc tinh va thé cha ctua né la book. Do d6, chting ta c6 d6 thi RDF nhu sau:

http:/book.com/book http://bock.com/book-feature#price

= 30.00

Hinh 5. Minh hoa chuyén doi gid tri van ban trong thé khong c6 thudc tinh

e Néu thé chtra gia tri van ban nhung c6 thudc tinh thi chu thé cua literal nay la thé
chtta gid tri va vi tir ctia cac literal 1a rdf:value.

Vi du: Xem xét thé <title lang="en">C LANGUAGE</title>. Thé nay c6 thudc
tinh la lang (gia tri la en) va gia tri van ban cta né la C LANGUAGE. Do d¢, chung ta
c6 do thi RDF nhu sau:

http:/jbook.com/bookjtitle?=C LANGUAGE

Hinh 6. Minh hoa chuyén doi gid tri van ban trong thé c¢é thudc tinh

http:jfwww.w3.0rg/1999/02/22-rdf-syntax-ns#value C LAMGUAGE

httpi/jbook.com/book-feature#lang

en
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3.3. Bién doi cac chu thich

Cac chu thich XML dwoc git nguyén trong cac bo ba ctia RDF. Luc nay trong
cac phat biéu ctia RDF, ching sé duoc bién doi thanh d6i twong, con vi tir b6 sung cho
no la: xs:comment va chu thé chinh la nut cha chita chu thich.

3.4. Bién dai cac thé XML
Déi voi cac thé khong co thé con, tirc 1a thé chira gia tri la literal thi lic nay
ching ta quay lai truong hop 3.2, ttec 1a bién doi gia tri van ban cta cac thé.

Déi vdi cac thé c6 danh sach cac thé con thi ltc nay ta xem thé la chu thé va lac
nay cac thé con sé duoc bién doéi theo hinh thitc dé quy theo cac treong hop da néu ¢
muc 3.1, 3.2, 3.3 va ca 3.4.

3.5. Stt dung ngdn ngit XSL d€ bién doi

Ap dung cac phuong phap bién ddi trén, chiing toi stt dung ngdn ngit XSL dé
tién hanh bién doi tai liéu XML da cho ¢ trén nhu sau:

<?xml version="1.0"?>
<xsl:stylesheet version="1.0"
xmlns:xsl="http://www.w3.0rg/1999/XSL/Transform"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:book-feature="http://www.bookstore.com/book-features#">
<xsl:template match="/">
<rdf:RDF>
<rdf:Description rdf:about="http://www.bookstore.com/">
<xsl:apply-templates/>
</rdf:Description>
</rdf:RDF>
</xsl:template>
<xsl:template match="book">
<xsl:variable name="title"><xsl:value-of select="title"/></xsl:variable>
<xsl:variable name="author"><xsl:value-of select="author"/></xsl:variable>
<xsl:variable name="year"><xsl:value-of select="year"/></xsl:variable>
<xsl:variable name="price"><xsl:value-of select="price"/></xsl:variable>

<book-feature:hasBook>
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<rdf:Description rdf:about="http://www.bookstore.com/book/{$title}">
<book-feature:category><xsl:value-of select="@category"/>
</book-feature:category>
<book-feature:title>

<rdf:Description
rdf:about="http://www.bookstore.com/book?title={$title}">

<rdf:value><xsl:value-of select="title"/></rdf:value>
<book-feature:lang><xsl:value-of select="title/@lang"/>
</book-feature:lang>
</rdf:Description>
</book-feature:title>
<book-feature:price><xsl:value-of select="price"/></book-feature:price>
<book-feature:author>
<rdf:Bag>
<xsl:for-each select="author">
<rdf:li><xsl:value-of select="."/></rdf:li>
</xsl:for-each>
</rdf:Bag>
</book-feature:author>
</rdf:Description>
</book-feature:hasBook>
</xsl:template>
</xsl:stylesheet>

Va cudi cung ching ta nhan duoc tai liéu két qua RDF/XML sau khi bién ddi tai liéu
XML bang ngdn ngit XSL:

<rdf:RDF xmIns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#">
<rdf:Description rdf:about="http://www.bookstore.com/">

<book-feature:hasBook xmlIns:book-feature="http://www.bookstore.com/book-
features#">

<rdf:Description rdf:about="http://www.bookstore.com/book/C LANGUAGE ">
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<book-feature:title>

<rdf:Description rdf:about="http://www.bookstore.com/book?title=C
LANGUAGE">

<book-feature:category>programing</book-feature:category>
<rdf:value>C LANGUAGE</rdf:value>
<book-feature:lang>en</book-feature:lang>
</rdf:Description></book-feature:title>
<book-feature:price>30.00</book-feature:price>
<book-feature:author>
<rdf:Bag><rdfli>Giada De Laurentiis</rdf:li></rdf:Bag>
</book-feature:author>
</rdf:Description>
</book-feature:hasBook>

<book-feature:hasBook xmlIns:book-feature="http://www.bookstore.com/book-
features#">

<rdf:Description rdf:about="http://www.bookstore.com/book/XQuery">
<book-feature:category>web</book-feature:category>
<book-feature:title>
<rdf:Description rdf:about="http://www.bookstore.com/book?title=XQuery">
<rdf:value>XQuery</rdf:value>
<book-feature:lang>en</book-feature:lang>
</rdf:Description>
</book-feature:title>
<book-feature:price>49.99</book-feature:price>
<book-feature:author>
<rdf:Bag>
<rdf:li>James McGovern</rdf:li>
<rdf:li>Per Bothner</rdf:li>
</rdf:Bag>
</book-feature:author>
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</rdf:Description>
</book-feature:hasBook>

</rdf:Description>
</rdf:RDF>

DPodng thoi sau khi 6 két qua trén, ching t6i tién hanh kiém chiing bang cach st
dung c6ng cu  Validator cua t6 chic W3C tai dia  chi:
https://www.w3.org/RDF/Validator/ va nhan duogc két qua 1a hoan toan chinh xac.

4. KET LUAN

Trong bai bao nay, chung tdi thwe hién viéc chuyén do6i thanh cong di liéu
trong cac tai liéu XML sang tai liéu RDF theo dinh dang RDF/XML. Viéc lam nay sé
giup cho viéc chuyén d6i moé hinh d@ liéu theo dang truyén thong sang dang di liéu
ma may tinh c6 thé doc duwgc mot cdch nhanh chéng bf?mg ngon ngtt XSL, phuc vu cho
tién trinh phat trién ctia Web ngit nghia. Trong twong lai, chiing tdi sé ¢8 gang phat
trién thuat toan cho phép chuyén d6i mot tai liéu XML c6 cau truc bat ky sang dinh
dang RDF mot cach te dong hoa, tir d6 giam thiéu thoi gian va cong stec chuyén doi
nhu hién nay.
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ABSTRACT

Today, the Extensible Markup Language (XML) has become a widely accepted
form of data exchange. In addition to increasing the amount of Linked Data by
using the Resource Description Framework (RDF), many tools for transforming an
XML document into an RDF one have been developed. In this article, we use
Extensible Stylesheet Language (XSL) to transform XML documents into RDF
documents as an effective solution to transfer existing data from systems to data

RDF that is used in semantic web systems.
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