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TOM TAT

Khung iing dung RDF duwgc xem la cong cu dé mé ta théng tin vé cdc tai nguyén cho
Web ngit nghia mét cach linh dong. RDF c6 thé dwoc sir dung dé biéu dién théng tin cd nhan,
mang xd hoi, siéu dir liéu vé tdi nguyén sé ciing nhu dé cung cap mét phwong tién tich hop cdc
nguon thong tin hén tap. Cdc ngon ngit truy van RDF nhw SPARQL c6 thé dwoc sir dung dé tao
cdc truy van trén cdc nguon dir liéu da dang. Bai bdo trinh bay cdc diém manh ciia ngon ngir
SPAROL, trong ngit canh phdn tich va ddnh gid véi cdc ngén ngit truy van RDF khdc. Két qua
danh gid dwoc tong hop d@é lam ré hon cdc wu diém ciia ngon ngir SPARQL trong truy vin siéu

dir liéu trén Web ngir nghia.

1. Giéi thi¢u

Céc ngdn ngir truy van RDF - Resource Description Framework- c¢6 thé duoc
phan nhém thanh ba “dong” khac biét theo cac khia canh nhu mo hinh dir li¢u, tinh biéu
trung, hd tro thong tin lugt dd, va cac kiéu truy van. Co ban trong 3 dong nay la
SPARQL [3]. Dong nay c¢6 ngudn gbc tir ngudn ngit SquishQL, sau d6 phat trién thanh
RDQL [11] va cudi cing duoc mé rong thanh ngdn ngit SPARQL. Nhitng ngdn ngit nay
xem RDF nhu 1 dit liéu bo ba ma khoéng quan tdm dén luot d0 hay thong tin vé
ontology trir khi diéu d6 dugc néu 16 trong ngudén RDF. SPARQL hién 1a khuyén nghi
ctia to chire W3C (mot dang cua “chuan”) cho “ngdn ngit truy van cho RDE”. Pic biét,
SPARQL cho phép: 1) Trich rat cac dd thi RDF con, 2) Kién tao mot d6 thi RDF méi st
dung dir liéu dau vao 1a do thi RDF truy vén, 3) Tra vé& “cic mo ta” clia cac tai nguyén
ma phu hop véi dang truy van, 4) Chi dinh cac bd ba hay dang do thi truy van tuy chon,
va 5) kiém tra sy ton tai cua céc bo.

Mot dong cac ngdn ngir RDF, goi 1a “dong RQL”, gom ngdn ngit RQL [9] va
mé rong ctia né nhu SeRQL [1]. Piém chung ctia dong nay 1a hd tro két hop truy van dir
liéu va luot dd. M6 hinh di liéu RDF dugc str dung hoi chéch voi moé hinh dir li¢u
chuin caa RDF va RDFS (RDF Schema), do d6 1am mit di cac chu trinh trong phan cp
bao ham va céac yéu cu vé ca mién xac dinh va mién gia tri dinh nghia cho mdi thudc
tinh. Ban thin RQL c6 kha nhiéu dic tinh va tuy chon trong cac cdu trac ngit nghia.
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Diéu nay tao ra mot ngdn ngit phtrc tap du 1a manh va diéu dé 1a khong c6 tinh biéu
dién hon cac ngdn ngir truy van RDF khac, dac biét 1a cac ngdn ngtr dong SPARQL.

Bén canh d6, con c6 mot sb loai ngon ngilr truy van RDF khéac str dung cac mod
hinh khéc, nhu 1a st dung céc luat, hodc nhu cac ngdén nglr suy dién nhu TRIPLE [12]
va Xcerpt. Ngon ngir Xcerpt dang duoc luu y vi nd két hop truy van trén Web chuan
(HTML/XML), v6i truy van trén Web ngir nghia (chang han nhu RDF va TopicMaps)
va cling cho phép dac ta truy van khong day du hodc dua trén dang (pattern-based).

2. Ngon ngir truy vin SPARQL

2.1. Gidi thiéu

SPARQL dugc phat trién boi nhém RDF Data Access Working Group -
mot phan trong hoat dong cia Semantic Web va da dugc W3C - t6 chuc chiu trach
nhiém xay dung, quan ly dua ra cic chuan lién quan dén World Wide Web - khuyén
nghi vao nam 2008. Dinh dang thong thuong ctia mot truy van SPARQL la:

PREFI X Chi dinh tén cho mdt URI

SELECT Tra vé tat ca hodc vai gia tri bién theo ménh d¢ WHERE

CONSTRUCT Tra vé mot do thi RDF véi cac bién lién quan

DESCRI BE  Tra vé mot “md ta” cua tai nguyén tim duoc

ASK Tra vé két qua tim mot mau d6 thi co hay khong

VHERE danh sach, ttrc 1a két ndi cac mau (d6 thi) truy van

OPTI ONAL  danh séch, e 1a két ndi cac mau (d6 thi) truy van tuy chon

AND biéu thire logic (dé loc cac gia tri)

Mot cau truy van chon dir licu SPARQL-SELECT bao gém 2 ménh dé chinh,
ménh dé SELECT va ménh dé WHERE cung céac thanh phan khac. Ménh dé SELECT
dinh danh cac bién ma ing dung quan tam va ménh d¢ WHERE bao gom cac mau bo ba
(triple pattern), cac thanh phan khac s€ dugc dé cap dén trong céc phan tiép theo. Ca
phap tong quat cuia SPARQL-SELECT dugc lié¢t ké nhu sau:

PREFI X ns: <namespaceURl >

PREFI X : <. >

SELECT vari abl es

[ FROM <dat aURI >]

[ FROM NAMED <dat aURI >]

VWHERE { constraints [FILTER] [OPTIONAL] }

[ ORDER BY vari abl es] [OFFSET/LIM T n] [ DI STI NCT]

Dt liéu trong RDF dugc mo ta theo dang cac bg ba. Tap hop cac bd ba RDF tao
ra mot do thi, goi 1a d6 thi RDF. Ngon ngit truy vin SPARQL 1dy thong tin tir cac do thi
RDF, n6 cung cap céc tinh ning sau:
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- Chiét xuét thong tin dudi dang cac URI, cac node tring (blank node), cic
plain literal va typed literal.

- Chiét xuét cac dd thi con RDF.
- Xay dung cac dd thi RDF méi dua trén thong tin cta cac do thi truy van.
2.2. Cac khai ni¢m co bdn

Pinh nghia 2.1: Mot mdu bé ba (triple pattern) 13 mot bé ba RDF (RDF triple)
nhung mdi thanh phan (subject, predicate hay object) déu c6 thé 1a mot bién truy vén.

Pinh nghia 2.2: Mot mdu do thi co sé (basic graph pattern) 1a mot tip cac miu
bo ba.

Ngoén ngit SPARQL dua trén co s& ddi sanh cac mau do thi (graph pattern).
Mau dé thi don gian nhét 1a cac mdu bé ba. Mot dinh danh URI duge dat trong 1 cap
diu ‘<>’. Mot gia tri literal dugc dat trong cap dau (“).

SPARQL cung cip mot co ché viét tat. Tiép dau ngit co thé duoc dinh nghia va
mot QName s& cung cdp mot dang viét lam cho URI c6 thé ngin gon. Mot node trdng
c6 thé xudt hién trong mot mdu truy van (query pattern). N6 giix vai tro nhu mot bién,
mic du né khong dugce dé cap trong két qua clia cau truy van hay bat ky noi nao ¢ trong
mau db thi.

2.3. Cdc méu do thi (Graph Patterns)

2.3.1. Mdu do thi co sé (Basic Graph Pattern)

Mot mau db thi co s& (basic graph pattern) 13 mot tap cac mau bo ba. D6i sanh
mau do thi dugc dinh nghia dua trén viéc két hop cac két qua phu hop tir viéc ddi sanh
cac mau do thi co s6.

Pinh nghia 2.3: Mot mau 101 giai (pattern solution) S ciia mot phan do thi GP
trén d6 thi G 13 bat ki phép thé S nao sao cho S(GP) 1 db thi con cua G.

2.3.2. Mdu do thi nhém (Group Graph Pattern)

Trong chudi truy van SPARQL, mét mau do thi nhém dugc phan dinh bdi mat
cdp ngodc {}. Vi du mau dd thi cia truy van nay 1a mot mau dd thi nhom chi c6 mot
mau d6 thi co s6. Mau db thi co s¢ nay chira hai mau bo ba.

PREFI X foaf: <http://xmns.comfoaf/0.1/>

SELECT ?nane ?nbox

WHERE {

?x foaf:nane ?nane .
?x foaf:nmbox ?nbox .
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2.3.3. Rang buoc gia tri

Véi SPARQL ta c6 thém vao truy van cc rang budc gia tri dé dat duoc két qua
mong muén véi FILTER.
Vi du: Truy van:
PREFI X dc: <http://purl.org/dc/elenments/1.1/>
PREFI X ns: <http://exanpl e.org/ ns#>
SELECT ?title ?price
WHERE { ?X ns:price ?price .
FILTER (?price < 30)
?x dc:title ?title . }

Nham liét ké cac két qua véi gia bé hon 30.
2.3.4. Méu do thi tiy chon (Optional Graph Pattern)

Qua nhimng vi du trén nhan thdy ring mdi 10 giai cia ciu truy van phai hoan
toan phu hop voi cac thanh phan ciia mau truy van. Nhung véi viée thém vao tir khoa
OPTIONAL ta c6 thé c6 nhidu hon két qua, mic du mdi 10i giai phap co thé chi thoa
mot phan cua truy van. Nhiém vu ciia OPTIONAL trong mAu truy van 13 chon tat ca cac
gia tri ¢6 thé c6 cia mau truy van.

Vi du: Véi du liéu:

@refix dc: <http://purl.org/dc/elenments/1.1/> .

@refix ns: <http://exanple.org/ns#> .

:bookl dc:title "SPARQL Tutorial™

:bookl ns:price 42 .

:book2 dc:title "The Sermantic Web"

: book2 ns:price 23 .

Céu truy van:

PREFI X dc: <http://purl.org/dc/elenments/1.1/>

PREFI X ns: <http://exanpl e.org/ ns#>

SELECT ?title ?price

VHERE

{ ?x dc:title ?title .
OPTIONAL { ?x ns:price ?price .
FILTER (?price < 30 )}}

Cho két qua la:
title price
"SPARQL Tutorial"
"The Semantic Web” 23
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2.3.5. Mdu do thi két hop (Union Graph Pattern)

SPARQL cung cap mét cach thirc két hop cac mau do thi lai v6i nhau bang cach
dung ménh d& UNION.

Vi du: Truy van str dung UNION

PREFI X dc10: <http://purl.org/dc/elenments/1.0/>

PREFI X dcl11l: <http://purl.org/dc/elenments/1.1/>

SELECT ?title

WHERE { { ?book dclO:title ?title }

UNI ON { ?book dcli:title ?title } }

Trudng hop st dung truy van nay 1a cac thong tin dugc biéu dién boi cac luot do

khac nhau theo phién ban.

2.4. RDF Dataset

Mo hinh dit liéu RDF thé hién thong tin vé cac dd thi bao gdm cac bd ba véi cac
subject, predicate va object. Cac kho dit liéu RDF chtra nhiéu cac d6 thi RDF va thong
tin ban ghi vé mdi do thi va n6 cho phép mot tmg dung dé thyc hién cac truy van cé lién
quan dén thong tin tir nhiéu hon mot d thi.

Pinh nghia 2.4: Mot RDF Datasset dai dién cho mdt tap hop cac dd thi. RDF
Dataset bao gdm mot do thi mdc dinh (defaut graph) va hodc khong co hodc c6 nhiéu dd
thi duoc dat tén (named graph). Trong do cac dd thi duoc dat tén dugc dinh danh bai
mot URL

D6 thi dugc st dung cho viée d6i sanh mot mau dd thi co sé 1a do thi dang hoat
déng (active graph). O trong cac phan trudc tit ca cac truy van déu duogc thuc thi ddi
v6i mot don do thi, diéu dé co nghia 1a d6 thi mic dinh cia RDF Dataset chinh 13 db thi
dang hoat dong. Tur khéa GRAPH dung dé chi dinh do thi dang hoat dong la mot trong
cac do thi duoc dat tén cia Dataset nam trong truy van.

binh nghia ctia RDF Dataset khong han ché mbi quan h¢ cua dd thi duoc dat tén
va do thi mac dinh. Thong tin c6 thé dugc lap di lap lai trong cac d6 thi khac nhau. C6
hai chu y ta can xem xét:

- Dé co thong tin trong d6 thi mic dinh phai bao gdm cac thong tin gbe trén
cac d6 thi dugc dt tén;

- Nén bao gém cac thong tin trén dd thj dat tén trong dd thi mac dinh.

Mot truy van SPARQL co6 thé dic ta cac dataset s& dugc st dung cho viéc ddi
sanh bang cach sir dung ménh dé¢ FROM va ménh d& FROM NAMED. Tir kh6a FROM
va FROM NAMED cho phép mét truy van mot RDF dataset bang cach tham chiéu URL
Mobi URI duoc sir dung dé cung cfip cho mot do thi duoc dat tén trong RDF dataset. Néu
khong c6 ménh d¢&& FROM nhung c6 mot hay nhidu ménh d¢ FROM NAMED thi ¢
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nghia dataset d6 chira mot ménh dé dd thi mic dinh rong.

Khi truy van mot tap hop cac dd thi, tir khéa GRAPH dugce st dung dé ddi sanh
cic miu bo ba trén cac d6 thi duge dit tén. GRAPH co thé cung cép mot URI dé lya
chon mét dd thi hodc hoac st dung mot bién chi cac URI trong truy van RDF dataset.

Vi du: Xét Dataset dudi day voi hai dd thi ¢6 tén:

# Named graph: http://exanple.org/foaf/aliceFoaf

@refix foaf: <http://xm ns.conifoaf/0.1/> .

@refix rdf: <http://ww. w3.org/ 1999/ 02/ 22-rdf - synt ax- ns#>.
@refix rdfs: <http://ww. w3. org/ 2000/ 01/ r df - schema#> .

_:a foaf:nane "Alice"

_:a foaf:nbox <mai | to: al i ce@wr k. exanpl e> .
_:a foaf:knows b .

_:b foaf:nane "Bob" .

_:b foaf: nbox <mai | t o: bob@wr k. exanpl e> .
_:b foaf:nick " Bobby"

_:b rdfs:seeAlso <http://exanple.org/foaf/bobFoaf> .
<htt p: // exanpl e. or g/ f oaf / bobFoaf > rdf:type
f oaf : Per sonal Profil eDocunent .

# Nanmed graph: http://exanple. org/foaf/bobFoaf

@refix foaf: <http://xm ns.conifoaf/0.1/> .

@refix rdf: <http://ww. wW3. org/ 1999/ 02/ 22- r df - synt ax- ns#>.
@refix rdfs: <http://ww.w3. org/ 2000/ 01/ rdf - schena#>.

_:z foaf:nbox <mai | t o: bob@wr k. exanpl e> .
_:z rdfs:seeAlso <http://exanple.org/foaf/bobFoaf> .
_:z foaf:nick "Robert"

<htt p: // exanpl e. or g/ f oaf / bobFoaf > rdf:type
f oaf : Per sonal Profi | eDocunent
Cau truyvén:
PREFI X foaf: <http://xmns.comfoaf/0.1/>
SELECT ?src ?bobNi ck
FROM NAMED <htt p://exanpl e. org/foaf/aliceFoaf >
FROM NAMED <htt p: // exanpl e. or g/ f oaf / bobFoaf >
VWHERE {

GRAPH ?src

{ ?x foaf:nmbox <mailto:bob@work. exanpl e> .

?x foaf:nick ?bobNi ck
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Cho két qua truy vén:

sre bobNick
http://example.org/foaf/aliceFoaf "Bobby"
http://example.org/foaf/bobFoaf "Robert"

Bay gio xét mot truy van khac voi muc dich 13 tim hiéu cac thong tin voi cac
lién két thong tin m ta ¢ trong hai do thi khac nhau:

PREFI X data: <http://exanple.org/foaf/>

PREFI X foaf: <http://xm ns.conffoaf/0.1/>

PREFI X rdfs: <http://ww. w3. org/ 2000/ 01/ r df - schema#>

SELECT ?nbox ?ni ck ?ppd
FROM NAMED <htt p://exanpl e. org/foaf/aliceFoaf >
FROM NAMED <htt p://exanpl e. or g/ f oaf / bobFoaf >
VHERE {
GRAPH dat a: al i ceFoaf {
?alice foaf:nbox <mailto:alice@wrk.exanple> ;
f oaf : knows ?whom .
?whom foaf: nmbox ?mbox ;
rdf s: seeAl so ?ppd .
?ppd a foaf: Personal Profil eDocunent

} .
GRAPH ?ppd {
?w foaf: nbox ?nbox ;
foaf:nick ?nick
}

}
Trong vi du nay 14 tim thong tin ciia mot ngudi qua viée luu trir thong tin va moi
quan hé gitta ho v6i nhau, va két qua truy van thu dugc la:

mbox nick ppd

<mailto:bob@work.example> "Robert" <http://example.org/foaf/bobFoaf>

3. So sanh SPARQL véi cic ngén ngir truy vin RDF trén Web ngir nghia

3.1. Mt s6 ngén ngit truy vin RDF khdc

3.1.1. ROL

RQL 12 mét ngdn ngit truy van cho RDF va RDFS. Y tudng 1a chiing ta xem mot
hodc nhiéu mé hinh va lugt d6 RDF 1a mot tap do thi két néi. RQL cung cap nhiing tinh
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nang dé diéu hudng qua dd thi d6 va lya chon nhitng canh va nhitng nut cu thé cho su
truy hoi. RQL hd tro téng quan héa cac biéu thire duong din theo cac bién trén ca cac
nut va cac canh ciia @ thi RDF. Su khac biét ciia RQL 1a dwa va kha nang két hgp mém
mai truy van dir liéu va lugt d6 béng cach khai thac sy phan bi¢t cac nhan va da phan
nhdm cua tai nguyén.

Mot truy van RQL dugc xay dung dic trung boi 3 ménh dé ma ching ta thuong
thdy trong SQL: select, from, where.
select X, @

from {X} @ {Y}
where Y |ike "Pabl 0"

Ménh dé Select cho phép chi dinh mét chiéu trén cac két qua truy van cua ban.
Trong truy van trén, chiing ta rat quan tim dén cac bién X va @P, nhung khong quan
tam dén bién Y. Ménh dé From 13 noi chira biéu thirc duong dan. Tai day, cac bién dé
chi dinh vi tri trong d6 thi RDF model bang cach chi dinh biéu thirc duong din. Trong
vi du nay, X va Y duoc gidi han la cac nat trong do thi, trong khi @P 14 cac cung (canh)
két ndi (cac @ 1a tién té cua bién biéu thi ring bién chi duoc gidi han 13 cac thudc tinh).
Vi vy, trong cdu tric nay tuong tng véi mot statement, noi ma X 1a subject, @P cac
predicate, va Y 13 object. Ménh d& Where 1a tity chon va c6 thé duogc sir dung dé rang
budc cac gia tri cuia cac bién bi rang budc trong m¢nh dé From. Trong vi dy, chung toi
chi muén tra lai nhitng gia tri ma ¢ gia tri cho Y bang chudi “Pablo”. Piéu nay tuong
ung véi lya chon tat ca cac statement noi ma “Pablo” la object.

3.1.2. SeRQOL

SeRQL 14 ngdn ngit truy vin RDF cho Sesame. N6 13 ngdn ngir truy van va
chuyén ddi c6 dua trén mot vai ngdn ngit da co sin nhu RQL, RDQL,va N3. Nhing
muc tiéu thiét ké dau tién cua né 1a hop nhét cac cong viée tot nhat tir cac ngdn ngir truy
van va dua ra mot cach dién dat ngdn ngit truy van tot hon ma né tp trung vao cac moi
quan tam thyc hanh.

SeRQL hd trg cac biéu thirc dudng din phd bién nhu cac rang budc boolean hay
cac tuy chon phu hop trong ca hai cdu tric co ban: select - from — where va construct —
from — where. Céu triic dau tién tra vé két qua quen thudc 1a cac rang budc bién/ bang.
CAu tric tht hai tra vé d6 thi con phu hop. Theo ding nghia, cc truy van construct —
from —where trong SeRQI déap tmg thudc tinh dong va thudc tinh truc giao vi thé nd cho
phép két hop céc truy van. SeRQL khong an toan khi né cung cép cac chirc ning dé quy
duoc xay dung san khac nhau.

SeRQL duogc thuc thi va c6 gia tri trong hé théng Sesame, mot sb tinh nang truy
van van bi mat di trong khi thi hanh truy vin. Dang chii y nhét 1a cac ham két hop
(minimun, maximun, average, count) va viéc 1ong cac truy van [7].
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3.1.3. TRIPLE

TRIPLE thé hién tét trong ca hai dang ngén ngit truy vin va ngdn ngii luat trong
hé théng thoi gian thyc. Ngon ngit nay co6 ngudn gbc tir F-Logic. Cac bd ba RDF
(S, P 0) duoc biéu dién nhu 1a cac biéu thirc F-Logic S/P = O] va chung c6 thé duogc
16ng vao nhau.

Vi du: biéu thirc S/P1 = OI, P2 = 02[P3 = 03]] tuong tmg v6i ba bo ba
RDF 1a: (S,P1,01), (S,P2,02) va (S,P3,03)

TRIPLE khéng phén biét giita cac truy van véi cac lut ma no chi don gian 1a
cac luat khong dau noi ma cac két qua 1a cac rang budc bién ty do trong truy van.

Vi du: FORALL X € (X [rdfs:label 2 “foo”]) @default:In truy van ndy sé tra
vé tat ca cac tai nguyén c6 nhan (label) 1a “foo”.

Vi dau ra 1a mot bang cac bién va cac rang budc cod thé thuc hién duge, TRIPLE
khong phai 13 c6 thudc tinh déng. Ciing nhu thé, TRIPLE ciing cho cam giac khong an
toan vi n6 cho phép céc luat khong an toan vi du nhu a:

FORALL X ( X[rdfs:label 2 "foo"] € (a[rdfs:label 2 "foo"])@default:In

Trong khi TRIPLE c6 tinh diy du va dong cho chinh mé hinh dit liéu cta n6 thi
viéc anh xa tir RDF dén TRIPLE khong phai 1a khong bi mat mat. Vi du nhu cac node
RDF an danh dugc 1am r5. TRIPLE c6 kha ning dap tmg ddng thoi voi nhiéu mé hinh
RDF ma chung duoc dinh danh thong qua hau t6 @model.

TRIPLE khong ma hoa mot ngit nghia RDF c¢b dinh. Ngit nghia mong mudn
phai dugc chi dinh nhu 1a mdt tip cac luat theo truy van. TRIPLE khong hd tro cac kiéu
dir 1i€u va cap nhat cac thanh phén co ban thyc té cling khong thé thuc hién duoc.

3.1.4. RDQL

RDQL 14 mot ngdn ngit truy van cho RDF trong cac mo hinh Jena. Muc dich 1a
dé cung cAp mot mé hinh truy van huéng dir liéu, sy “huéng dit liéu” nghia 13 néd truy
van thong tin dugc td chuc trong cac mod hinh, khong co két luan duoc thuc hién. RDQL
1a mot mo rong ctia ngdn ngir truy vin RDF SquishQL. Céc 16p ctia ngdn ngit truy van
nay xem RDF nhu bo ba dit liéu, ma khong c6 thong tin luot dd hay ontology, trir khi
duoc kém theo 13 rang trong cac ma ngudn RDF.

RDF cung cdp mot d6 thi véi cac canh co hudng — cac nit 1a cac ngudn tai
nguyén hodc literal. RDQL cung cép mot cach dé xac dinh mot mau dd thi ma n6 duoc
ddi sanh vé6i do thi dé sinh ra mot tap cac két qua ddi sanh. No tra lai mot danh sach cac
rang budc - mdi rang budc 13 tap cac cip tén- gia tri clia cc gid tri clia cac bién.
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Vi du:

SELECT ?x, ?y

FROM <htt p: // exanpl e. com sanpl e. r df >

WHERE ( ?x, <dc: name>, ?y)

USI NG dc for <http://ww.dc. con#>

Diéu nay s& tra lai tit ca cac bd ?x ?y cho biét tén tai nguyén va gia tri cia
thudc tinh dc: name cho mdi tai nguyén.

3.1.5. N3 (Notation 3)

N3 cung cip mot ¢t phap dwa vao van ban cho RDF. Vi vdy mé hinh dit liéu cta
N3 hop v6i md hinh dir licu RDF. Thém vao dé N3 cho phép chung ta dinh nghia céac
luat ma c6 thé dugc biéu dién st dung trong mot cu phép riéng biét.

Vidu: ?y rdfs:label "foo" => ?y a: QueryResult.

Céc luat ciing c6 thé duoc st dung cho muc dich truy van. Béi véi cac truy van
c6 muc dich nay phai dugc luu trit nhu 1a céc luat trong mot file dugce chi dinh san, file
nay duogc st dung dé lién két véi dit liéu. Lénh loc CWM cho phép tu dong lya chon ma
n6 dugc tao ra boi cac luat. N3 thdm chi con c6 cac thude tinh truc giao, thudc tinh
dong va an toan, nhung st dung N3 1am ngén ngit truy van thi rat ning né.

N3 duoc hd tro boi hai hé théng tu do c¢6 sin 1a Euler va CWM. Ca hai hé théng
nay déu khong 1am viéc gan lién ty dong véi ngir nghia RDF. Ngir nghia nay dugc cung
cép boi cac luat dugc tao ra boi nguoi sir dung [6].

3.2. So sanh va danh gia

Trong phan ndy chung t6i xem xét cac ngdn ngit trong ngit canh so sanh tong
quat giita ching dé thiy duoc wu diém va nhuoc diém cua timg ngdn ngir. Su so sanh
gifta cac ngdn ngit truy van ngit nghia nay dua theo mot s tiéu chuén sau [5].

3.2.1. Ho tro cho mé hinh dit liéu RDF

Vi moé hinh dir liéu RDF khong phu thudc vao mét ¢t phap mi cu thé, cic ngdn
ngit truy van thuong khong cung cap céc tinh ning cho cac chirc ning dic ta doan ma
truy van, ching han nhu thr ty cia doan ma. RQL 14 ngdn ngit truy vin duy nhit co
cung cap cho sy hd trg nay. RQL twong thich mot phan voi ngit nghia hoc chinh thirc
ctia RDF. N3, TRIPLE hd tro ngit nghia hoc RDF va ké thira theo thir tu thong qua céc
luat duoc tao theo ¥ ngudi dung. Cac hé thdng cua SPARQL ciing hd tro van dé nay
chang han nhu Jena hd trg ké thira theo thir ty théng qua cac suy ludn cac co ché cac
luat va trén co so ontology.

3.2.2. Cdc thudc tinh ngén ngir truy van

Thudc tinh déng (Closure): Thudc tinh dong doi hoi rang cac két qua cua mot
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truy van ciing chinh lai 1 cac thanh phan cta mé hinh dit liéu. Diéu dé c6 nghia 1a néu
mot truy van hoat dong trén mot mo hinh dir licu dd thi thi két qua truy van d6 mét lan
nita phai 1a cac do thi. N3 va SeRQL hd tro cho thudc tinh dong, trong khi SPARQL
cung cép cau 1énh CONSTRUCT cho muc dich nay

Thuéc tinh day dit (Adequacy): Mot truy van duoc goi 1a day du néu no sir dung
tat ca cac khai niém ctua mé hinh dir liéu co s¢. Do d6 thudc tinh ndy bd sung cho thude
tinh dong. D6i véi thude tinh dong mot két qua truy van khong dugc & bén ngoai cac
mo hinh dit liéu dbi v6i thude tinh ddy du toan bo dir lidu can duoc khai thac. SPARQL
hd trg thudc dﬁy du. Anh xa tir m6 hinh TRIPLE dén cac m6 hinh dit liéu RDF c¢6 su
mat di va vi thé c6 tinh ddy du khéng hoan chinh.

Tinh truc giao (Orthogonality) doi hoi tit ca cac hoat dong duoc str dung khong
phu thudc va ngit canh st dung. Trong tit ca cac ngdn ngit, RDQL khong hd trg tinh
truc giao.

Tinh an toan (Safety) doi hoi mét truy vin dung vé ngir phap tra vé mot tap hiru
han céc két qua va trén mot tap dir li€u hiru han. Cac khai niém ti€u biéu ma noé 1am cho
cac ngon ngir trd nén khong an toan cac ham dé quy, phu dinh va cac ham dugc dung
san (built — in). RDQLva N3 1a cac ngdn ngit truy van an toan.

3.2.3. Cdc biéu thirc dwong dan

Céc biéu thirc duong dan duoc dua ra dudi cac dang ct phap khac nhau trong tat
ca cac ngdn ngir truy van RDE. M6t vai ngdn ngit truy vin RDF nhu 1a SeRQL hd tro
cach thirc dé giai quyét cac thong tin khong day du hodc khong dung quy cach.
SPARQL hd tro cho su khong day du hay khong dang quy cach nay bang cach sir dung
cAu tric OPTIONAL c6 RQL ho trg mot phén cho viéc tuy chon céc rang budc bién.

3.2.4. Cdc phép todn dai s6 co ban

Trong mé hinh dir liéu quan hé, cac phép toan dai s6 co ban duoc quan tAm nhu
1a phép chon, phép chiéu, phép tich Descarte, phép hop va phép hiéu. Ba phép toan dai
s6 co ban 1a phép chiéu, phép chon va tich sb déu duoc hd trg trong tat ca cac ngdn ngit
duoc dé cap. Phép hop duoc hd tro trong tit ca cac ngdn ngii ngoai trir RDQL. Phép
hiéu dugc hd tro trong RQL, SeRQ va SPARQL.

3.2.5. Dinh luwong

Mot predicate duge goi 1a xac dinh t6n tai trén mot tip hop cac tai nguyén (an
existential predicate) néu c6 it nhat mot gia tri thoa man predicate. Twong tu, mot
predicate duoc goi 1a phd bién (universal predicate) néu tit ca cic gia tri thoa man
predicate. Dinh luong ton tai (existential quantification) dugc hd tro boi tat ca cac ngdn
ngir khi bat cir predicate lua chon (selection predicate) c6 rang budc ton tai. Dinh luong
phé bién (universal quantification) dugc hd tro béi RQL, SeRQL, SPARQL va mot
phan trong TRIPLE.
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3.2.6. Su tong hop va su gép nhém

Cac ham tong hop tinh toan cac gia tri vo hudng tir nhiéu tap cac gia tri. Mot
truong hop dic biét ciia sy két hop 1a dém s6 lugng cac thanh phan trong mét tap hop
ma no chi duoc hd tro boi RQL va N3. Ngoai ra su gdp nhom cho phép cac téng hop
duoc tinh toan trén cac nhom gia tri. SPARQL hd tro tinh ning nay thong qua ménh dé
ORDER BY.

3.2.7. Sw dé quy

Céc truy van dé quy thuong dugc xir 1y trén cac kich ban noi ma médi quan hé co
ban duoc ngém hiéu trong ty nhién. Biéu hién ciia mot thudce tinh duge dua ra trong truy
van nhu cac mdi quan hé ddi xting va cac mdi quan hé ngdm dinh khong phai 1a hd tro
c6 san trong RDF. TRIPLE va N3 hé tro cho dé quy thong qua cac luat. Bé quy ciing 1a
mat trong cac nguyén nhan lam cho cac ngdn ngit truy van tré nén khong an toan.

3.2.8. Reification

Reification 1a mot doc ddo cua RDF, cho phép chung ta xem xét cac phat biéu
RDF cac tai nguyén chinh né. Refication dwoc hd trg trong mot sb pham vi trong tat ca
cac ngon nglr ngoai trur N3.

3.2.9. Collections va Container

RDF cho phép chung ta dinh nghia cac nhom cua céc thuc thé bang cach sir
dung céac Collection (13 nhom dong cua cac thuc thé) va cac Container. Tt ca cac ngdn
ngit dang dugc nghién ctru hd tro mot phan kha niang dé truy hoi nhitng tap hop nay va
cac thanh phan cia né v6i thong tin 6 thir tyr.

3.2.10. Namespace

Pua ra mot tap céac tai nguyén, nd ¢ thé dang quan tdm dén truy van tat ca cac
gi tri cta thudc tinh tir mot namespace da biét hay mot namespace v6i mot pattern da
biét.Pattern phu hop trén cac namespace hitu dung rat nhiéu cho dit liéu RDF da duoc
phién ban hoéa, nhu nhiéu lugt d6 phién ban dua trén namespace dé ma hoa thong tin
phién ban. Tat ca cac ngdn ngir truy van ngoai trir TRIPLE va Versa hd trg tinh ning
nay, RDQL ciing hd tro mot phan cho tinh ning nay.

3.2.11. Céc Literal va céc kiéu dir liéu

RDF hd trg cac kiéu hé théng cua lugt dd XML dé tao ra cac typed literal (literal
dinh kiéu). Mot ngon ngit truy vin RDF phai hd tro cac kiéu dir liéu luot d6 XML. Mot
kiéu dir liéu bao gdbm mdt khong gian tir vung, mot khoang khong gian gia trj va mot
anh xa tir vung dén gia tri. TAt ca cdc ngdn ngir truy van déu co hd trg cho khong gian
tr vung, trong khi chi c6 RQL, SeRQL c6 hd tro cho khong gian gia tri. RDQL ciing hd
trg mot phan cho khong gian gia tri.
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3.2.12. Sur ké thira theo thir tw (Entailment)

Tur vung luot dd RDF hd trg cho su ké thira theo thir tu cua ca thong tin 4n dau
vi du nhu st dung cac méi quan hé subclass, domain va range. Tét ca cac ngdn ngit truy

van hd trg cho ké thira co thir ty voi cac mire d6 khac nhau.

3.2.13. Cdc thugc tinh mong muén (Desired Properties)

Nhiéu ngon ngit truy van hd tro rat it chirc nang gop nhom va téng hop. Pang
ngac nhién 1, ngoai trir SPARQL, khong mdt ngdén nglt nao c6 kha nang phan loai va

sdp xép trén thong tin dau ra.Do ban chit ban ciu tric cia RDF, hd trg cho cac ddi sanh
tiy chon 1a rdt quan trong trong bat ky ngén ngit truy vin RDF nao vi vdy cac ngdn ngit
khac nén dugc hd trg véi mot ci phap chuyén dung nhu trong SPARQL. N6i chung, hd
trg ngdn ngit cho cac tinh nang dic ta RDF nhu céc container, cic collection, cac kiéu
dir liéu luot d6 XML va reification 1a kha nghéo nan. Vi day 1a cac tinh ning cia mo

hinh dit liéu, mirc 46 day du trong cac ngdn ngir 13 rit thap.

Tir nhitng so sanh trén ta c6 bang téng hop cac so sanh:

Bang 3.1. Bang tong hop so sanh cdc ngon ngir truy van trong Web ngit nghia

Cac ngon ngir

Tiéu chuan so sanh

RDQL

Triple

SeRQL

N3

RQL

SPARQL

HO trg md hinh dir liéu
RDF

Tinh dong

Tinh day du

Tinh tryc giao

Tinh an toan

Biéu thuc duong dan

OPTIONAL path

Phép hop (UNION)

Phép hi¢u (DIFFERENCE)

Dinh lugng
(Quantification)

Sy tong hop va gdp nhém

bé quy

Reification

Collections and Containers

Ar|lR|Z|Z2|Z|Z|Z2|Z2|<|<|Z2|Z2|Z| Z

AR <|Z| R |Z|<|Z2|<|Z2|<|m|Z|X

A< Z2|Z2| < |K|<K|X|K|Z2|<|Z2|<| Z

R IZ || <] Z|Z|K|Z2|K|K[|[<|Z2|<|X

AR 2| K| < |IK| KRR K[<|Z2]Z| X

Tl B S A B S B S T o ST == e B S B i B
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Namespace R N Y Y Y Y
Lexical Space Y Y Y Y Y Y
Value Space R N Y N Y Y
Ké thira c6 tht tu R R Y R Y Y
Thudc tinh mong mudén N N N N N Y

Trong do: Y: Co hé tro. N: Khong hé tro. R: Ho tro nhung han ché.

Bang so sanh tong hop trén ddy (Bang 3.1) vé6i co so 1a su phan tich cac ngon
ngit truy van siéu dit liéu khac trén Web ngir nghia, chiing ta c6 thé nhan thay rang ngén
ngit SPARQL thira huéng cac dic tinh tot cia tit ca cac ngdn ngit khac. Viée chon va sir
dung SPARQL cho céc truy van ngit nghia 1a mot su Iya chon tét. Tuy nhién SPARQL
van con phai tiép tuc phat trién va mo rong dé dap Gmg cic yéu cau truy van ning cao
hon.

4. Két ludn

Bai bao da trinh bay tom tit cac dic tinh ctia ngdn ngit truy vén siéu dit liéu cho
Web ngit nghia 1a SPARQL, dong thoi ciing tién hanh nghién ciru, phén tich va danh gia
cac ngdn ngit truy van khac trén Web ngir nghia dé tim ra diém manh, yéu trong tuong
quan v&i ngdn ngit SPARQL. Bai bao ciing dd tong két cac phan tich va danh gia cac
ngdn ngit trong mot bang théng tin véi cac dic tinh cta ngdn ngir truy van Web ngir
nghia, 1am co sé cho viéc chon lua cac ngdn ngit truy van phu hop trong qua trinh phat
trién cac tmg dung Web ngir nghia trong twong lai. Hudng phat trién cua bai béo 1a s&
nghién ctru va mé rong ngdn ngit SPARQL dé co thé két hop véi cac ngdn ngir luat
cling nhu ting cudng kha ning tim kiém toan van (fulltext) di véi dir liéu web ngir
nghia.

TAI LIEU THAM KHAO

[1]. Broekstra, J., and A. Kampman. SeRQL - An RDF Query and Transformation
Language. Proceedings of the SWAD-Europe workshop on Semantic Web Storage and
Retrieval, (2003), 1-20.

[2]. D. Beckett. SPARQL query results XML format. Technical report, W3C, 2005.

[3]. Eric Prud'hommeaux, Andy Seaborne. SPARQL Query Language for RDF.
http://www.w3.org/TR/rdf-sparql-query/ (W3C Recommendation), 2008.

[4]. Grigoris Antoniou, Frank van Harmelen. 4 Semantic Web Primer. MIT Press, 2004.

[5]. Haase, P., J. Broekstra, A. Eberhart, and R. Volz. 4 Comparison of RDF Languages.
Proceedings of the 2004 International Semantic Web Conference, LNCS, Vol 3298,
(2004), 502-517.

144



[6]. Hoang Hiru Hanh. Web ngir nghia: nhitng théach thirc va hwéng tiép cdn méi. Tap chi
Khoa hoc Pai hoc Hué, S6 48, (2008), 31-40.

[7].]. Perez, M. Arenas, C. Gutierrez. Semantics and Complexity of SPARQL. Proceedings
of the 2004 International Semantic Web Conference, LNCS, Vol 4273, (2006), 30-43.

[8]. James Bailey, Fran cois Bry, Tim Furche and Sebastian Schaffert. Web and Semantic
Web Query Languages: A Survey. 2005.

[9]. Karvounarakis, G, S. Alexaki, V. Christophides, D. Plexousakis, and M.Schol. ROL: 4
Declarative Query Language for RDF. Proceedings of the 11th International World
Wide Web Conference, (2002), 592-603.

[10]. Marcelo Arenas, Claudio Gutierrez, Jorge P’erez. SPARQL Formalization. In
Inténational Semantic Web Conference Tutorial, 2007.

[11]. Seaborne, A. RDQL: A Query Language for RDF. W3C Member Submission.
http://www.w3.org/Submission/2004/SUBM-RDQL-20040109/ (September 10, 2007).

[12]. Sintek, S.Decker. TRIPLE - an RDF query, inference and transformation language.
Deductive Databases and Knowledge Management, 2001.

AN SURVEY ON RDF QUERY LANGAUES: EVALUATION AND
COMPARISION ON KEY FEATURES

Hoang Nguyen Tuan Minh
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Hoang Huu Hanh
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SUMMARY

Resource Description Framework (RDF) is regarded as the primary facility to describe
the information of Web resources semantically. RDF is used to represent a number of data
sources ranging from personal information to digital documents and archives. RDF is also used
as a foundation for the heterogeneous data integration. SPARQL language can be used to query
different data sources in RDF triple format. This paper presents the strengths and weaknesses of
SPARQL query language in the context of analysis and evaluation of different RDF query
languages. The outcome of the evaluation is used to clarify the strong points of SPARQL in

Semantic Web information retrieval.
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