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Tom tit. Tim kiém dua trén ngir nghia théng qua thong tin truy van 1a mét budc quan trong gilp nang cao
hiéu qua truy xuat thong tin. Trong bai bao, chiing toi dé xuat mé hinh ngir nghia ontology va cac phuong
phap tiép can dé cai thién muc do6 lién quan trong viéc truy xuat thong tin. Chang tdi xay dung hé thong
tim kiém sach dién tir cho phép ngudi dung tim kiém theo ngit nghia véi khoang 360 dau sach duogc luwu trit
trong ontology. Hé thong duoc trién khai véi sy hd tro ciia cac cong nghé Resource Description Framework
(RDF) ngdn ngit ontology cho web (OWL — Ontology Web Language). Dé thyc hién truy vén, chiing toi
da sir dung ngon ngix truy van SPARQL ¢ dinh dang RDF dugc sir dung dé truy xuat di liéu dang dugc luu
trit. Ung dung cung cap mot hé thong ma hoéa don gian va nhat quan hd tro ngudi st dung tim kiém va truy
héi théng tin mot cach hiéu qua, tiét kiém thoi gian tim kiém.

Tur khoa. Ontology, Web ngit nghia, RDF, OWL, SPARQL, {ng dung tim kiém sach dién tu.

1 GIOI THIEU

Ngay nay, v6i su phat trién ctia cong nghé thong tin song song voi sy phét trién manh mé cua web da din
dén su bung nd vé dit liéu. Mic du web 2.0 da dat duge nhitng thanh tyu rat dang ké trong viéc nang cao
tinh twong tac ciing nhu ghi nhan dic diém yéu cau tim kiém cta timg ngudi ding. Tuy nhién trong xa hoi
thong tin dwong dai nhu cau cua ngudi ding khong dimg lai & d6 ma con phai cai thién duoc chét luong xir
1y cua trang web theo yéu cau ngay cang nang cao. Web 3.0 (Semantic Web) ra doi nham dap ng nhiing
yéu cau vé chit lugng dé [1-3].

Cong nghé ngir nghia 1a mot phu’ong phap biéu dién dir liéu dwa trén quy tac dugc sir dung dé mé ta dit liéu
va cac thuc thé trong thé gidi thuc d& may moc co thé hiéu rd hon vé chung Web ngir nghla phat trién bén
canh sy phat trién manh mé ciia ontology [4]. Nhiéu nghién ctru cai tién kha ning truy xuét thong tin cua
ontology trén Web semantic bang su két hop voi So db tri thire (Knowledge Graph) [5]. M6t s6 nghién ctru
gan day di ng dung Web ngit nghia két hop voi ontology nhu trong linh vuc y khoa [6], cong nghiép [7]
va g dung trén nhiéu nén tang khac nhau [8, 9]. Ontology dong vai tro then chét trong viée cung cép tai
nguyén cé thé truy cap dé xir 1y tu dong bang cach cung cip bo tir vung cho viée danh diu ngit nghia cua
Web ngit nghia, ciing nhu cung cép ciu tric thdng nhét trong viéc tim kiém ngit nghia duoc hiéu qua
[10,11]. Nhiéu mé hinh, ngon ngir va cong cu hd trg cho Web ngit nghia nhu XML (eXtended Markup
Language)[12], RDF (Resource Description Framework)[13], OWL (Web Ontology Language)[14], Jess,
Jena, SWRL (Semantic Web Rule Language)[15] gillp mé ta ngit nghia va 1y luan vé siéu dit liéu,tai nguyén
va xac dinh mdi quan hé giita cac thuc thé c6 san trén web, cic nén tang hd tro mé hinh hoa cac ontology
nhu Stanford Medical Informatics da phat trién open-source ontology Protégé-OWL[12], W3C di dé xuit
SPARQL d¢ dai dién cho d6 thi RDF —trong d6 chira chu dé va vi tir [16]. Ngay nay, ontology d trd thanh
mot cha dé duge nghién ctru nhiéu trong cac linh vuc thwong mai dién tir, quan 1y tri thie, xir Iy ngon ngit
tw nhién va dat duoc nhiéu thanh tyu dang Kké.

Trong bai béo, ching t6i xay dung h¢ thong tim kiém sach dién tir bing phurong phap tim kiém ngir nghia
dua trén ontology di duoc thiét ké. Phuong phép dugc tmg dung trong hé théng gom 3 muc dich sau: Phan
tich tir khoa tim ra cac mdi quan hé trong ontology, tim kiém ngit nghia dua trén cac moi quan hé giita cac
thyc thé trong ontology va xdy dung ciu truy van Sparql phuc vu cho viéc tim kiém ngir nghia.
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2 CACTHUAT TOAN LIEN QUAN

2.1 Ontology
Ontology [5,6] 1a tap tir vung dé md hinh héa thé giGi bén ngoai, né dua ra cac khai niém co ban va dinh
nghia quan hé giira cdc khai niém d6 trong mot mién linh vyc. Pong thoi ontology con cung cip cac rang
bude, 1a cac co s¢ vé ¥ nghia mong mudn ctia bo tir vung. Ontology tao diéu kién cho viéc chia sé kién thic
qua cac hé thong phan tan, hay noi cach khac no hd trg cac hé thong, ing dung tuong tac VO‘l nhau bang
cach cung cap mot hé thong hiéu biét chung. Ontology dugc sir dung nhu 12 mot biéu méu trinh bay tr1
thirc vé thé giéi hay mot phan ctia no nén ontology thudong dugce mé ta bao gom ca thé, 1p, thude tinh, mdi
lién hé. Strc manh cua ontology nam & kha nang din dat cac mdi quan hé giira cac thyc thé va tap hop cac
quan hé cung nhau dé mé ta ngit nghia ctia mién tri thirc. Tép cac dang quan hé duoc st dung va cdy phan
loai thir bac ciia chiing thé hién sirc manh dién dat ctia ngon ngit ding dé biéu dién ontology.
Cac ontology dugc chia thanh hai loai:

1. Ontology gon nhe (Light-weight Ontologies): bao gdm phan cap 16p hodc phén loai cac 16p, 16p con,
gia tri va thudc tinh.

2. Ontology day du (Heavy-weight Ontologies): dai dién cho linh virc theo cach chuyén siu bao gom
tién d& va rang budc.
Dé thuc hién chirc ning ciia web ngir nghia, can phai cung cip mot co ché mo ta ngir nghia ¢ cu triic ma
may tinh ¢ thé hiéu duoc va phat trién mot loat cac quy tic dé suy ludn ty dong. Thach thirc ciia web ngit
nghia la cung cép mot ngdn ngit c6 thé din dat dir lidu va cac quy tic 1ap luan. M hinh ngir nghia ontology
¢6 ¥ nghia 16n dbi véi viéc quan 1y va tai sir dung thong tin trong qué trinh thiét ké. Ontology dong mot Va1
tro quan trong trong viéc dat duoc kha nang tuong tac gitra cac to chuc trén Web ngit nghia. Do d6, n6 can
thiét dé thiét 1ap anh xa giita khai niém vé cac ontology khac nhau dé nim bét sy tuong g ngit nghia giita
chung. Tuy nhién, viéc thiét 1ap su twong tac nay khong phai 1a mot viéc dé dang.
2.2 M6 hinh ngir nghia ontology
M0 hinh duya trén web ngir nghia chu yéu bao gdom XML, RDF va OWL. M6 hinh dir liéu XML c¢6 uu diém
1a dinh dang luu trit dit liéu, kha ning mo rdng cao, tw md ta va kha nang twong tac. Khuyét diém 1a kha
ning dién dat nhitng kién thirc phirc tap con han ché. Do d6, XML chi duoc sir dung & cip d6 ngit phap dé
mo ta cAu tric va ndi dung cua dit liéu. RDF 1a mot giai phap cho van d& cia cac mé hinh XML. RDF cung
cip mot khuon khé chinh thirc cho thong tin ngir nghia. N6 manh hon XML trong viéc biéu dién tri thuc.
RDF va RDF schema (RDFS) [17] 1a md hinh c4c ngdn ngit web dugc phat trién dé dai dién hodc thé hién
cho céac ontology. RDF/RDFS cho phép biéu dién mot vai tr1 thirc trong ontology va md hinh co ban
RDF/RDFS lién quan dén to chirc bg tir vung trong viéc phan cip nhu: cac quan hé 16p con, thudc tinh con,
cac rang budc domain va range, cac thé hién cua 16p, tuy nhién han ché cua RDF/RDFS khi mot sb dic
diém bi thiéu nhu: Tdch roi cac I6p, trong RDFS chi c¢6 thé dé & quan hé 16p con. Pham vi gid tri ciia thudc
tinh: trong RDF Schema khong thé khai béo cac rang budc véi dai gia tri chi ap dung v6i mot vai 16p nhét
dinh. Két hop cdc I6p véi nhau: khi xay dung mot 16p méi duge tao ra tir viée két hop cac 16p khac sir dung
hop hoic giao hoic bu, RDF Schema khong cho phép dinh nghia nhu vay. Cdc rang budc ton tai: khi mudn
cac rang budc bao nhi€u gia tri thudc tinh phén biét co thé co hodc bt budc, kiéu rang budc nay khong thé
biéu dién trong RDF Schema dugc. Cdc ddc diém cu thé ciia thude tinh: hitu ich khi mot thudc tinh 13 bac
ciu hodc nghich dao cua thudc tinh khéc, trong RDF Schema khong biéu dién duoc.
Vi nhitng han ché nay, ngon ngir ontology cho web (OWL — Ontology Web Language) ra doi dua ra tiéu
chuin cho ontology trong str dung trong web. Muc dich chinh cia OWL 1a cung cp cac chudn dé tao ra
mdt nén tang quan 1y tai nguyén va chia sé cling nhu téi sir dung dir liéu trén Web. OWL dugc thiét ké nhu
16p trén ciing ctia RDF, dugc sir dung dé xtr 1y thong tin trén web. OWL cung cap kha ning thong dich may
& mirc do cao hon so véi XML va RDF. OWL mb ta ngit nghia ctia cic ngudn tri thirc va mdi lién hé giira
ching. So voi XML va RDF, OWL c6 kha nang biéu dat ngir nghia phong phu dé chia sé kién thirc.

2.3 Ngon ngir truy vin SPARQL

Dé truy xudt dit liéu hidu qua va hiéu qua tir RDF 16n nhu vay, ngdn ngit truy vin SPARQL (Simple
Protocol And RDF Query Language) dugc st dung [13]. Ngon ngit truy van SPARQL la mdt ngon nglr
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dugc phét trién boi nhém RDF Data Access Working Group — mét phan trong hoat dong ctia web ngi

nghia. SPARQL la mét ngon ngit dé truy cap thong tin tir cac db thi RDF, thong qua cac bo 3 triple store
thuc hién xir Iy cac truy van va tra két qua vé cho ngudi sir dung. Kién trac SPARQL duge mé ta & hinh 3.

(nao dién ngwon ding SPARQL
Gu‘l véu cdu

Dit liéw/ L1

X I truy vén (Scanning, Parsing_ Validating)

Hinh 1. Kién trac thuc thi SPARQL

M0 hinh xtr 1y va t01 wu truy van cho SPARQL bao gom cac bude: doc truy van tu phia ngu’orl dung, tach
tir, viét lai cAu truy van dua vao truy van tir phia nguoi ding, t6i vu thyc hién truy van va tra két qua vé cho
nguoi dung. Budc xu 1y truy vén 1a qué trinh xur Iy ndi b dugc thyc hién trong cong cu truy van dé danh
gid va chuyén doi truy van, thyc thi va st dung phuong phép viét lai néu can thiét ma khong lam thay doi
ket qua truy van. Buéc tdi uu hoa truy van trmh bay cac quy tic dé viét lai truy Van bang cach chuyén dbi
cAu trac thyc thi mot truy van. Ngon ngit truy vin SPARQL duoc st dung dé ting tbc va trién khai cac ing
dung web 3.0 va cung cép tiéu chuan ciia web.

2.4 M6 hinh xay dung chwong trinh dwa trén ontology
Mo hinh xay dung chuong trinh dua trén ontology dugc mo ta ¢ hinh 2.

]
_
. ?
Loai bo
Pt cau hoi X Iy va tra Téch tir stopwords
vé két qua l
! ! T
— &= Y
[ |
|
- . Xay dung
Nguoi dung A Query RDF SPARQL query

Hién thj két qua
Hinh 2. M6 hinh tong quan cac budc xay dyng chwong trinh

Mo hinh bao gém céc budc:

Téach tir: trong bai bao ching t6i sir dung phuong phép tach tir sir dung vnTokenizer day la cong cu tach
tur tu dong cho tiéng Viét duge viét bﬁng ngoén ngit java. Cong cu nay dugc xay dung st dung két hop tir
dién (tir dién tiéng Viét dugc lay tir dé tai VLSP) va giai thuat N-gram, trong d6 mo hinh N-gram duoc
huén luyén str dung Treebank tiéng Viét (70,000 cau da duogc tach tir). VietTreeBank 1a kho ngit liéu ciu
da duogc chu giai nglt phap.

Chung t6i danh gia md hinh bang cach chia b dit liéu VietTreeBank [18] da dugc chuyén doi bao gom
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10.350 cAu thanh 2 phan ngau nhién theo ti 1 1a 7:3. Phan chiém 70% st dung lam tap dit liéu dé MaltParser
hoc, phan 30% st dung dé MaltParser phan tich dua vao tap dir liéu vira hoc duoc. Sau d6 tién hanh do do
chinh x4c cua tap dit li¢u vira dugc phan tich voi bo dir liéu géc. Su so sanh s€ dya trén hudng cua quan hé
va nhin cia quan hé. MaltParser danh gia bang cach str dung luoc dd xac thuc chéo k 1an (k- fold cross
validation scheme). Trong bai bao, chung t6i sir dung luge d6 xac thuc chéo 5 1an, két qua danh gia thé hién
trong bang 1.

Bang 1. Két qua dénh gia

TT Tap hoc (cau) Tap thir nghiém (cau) S6 cau ding Do chinh xac (%)
1 7245 3105 2170 69,88
2 7240 3110 2172 69,84
3 7248 3102 2165 69,79
4 7244 3106 2169 69,83
5 7250 3100 2164 69,80
Trung binh 69,82

Loai b6 stopword: bé viéc truy van dit liéu ngir nghia dugc hiéu qua thi ngoai viéc tach tur thi viéc loai bo
stopword 1a mdt phan quan trong trong viéc xac dinh nhiing thanh phan chi yéu nham dem lai hiéu qua
trong qua trinh truy van dir liéu, do nhitng tir nay khong c6 ¥ nghia gi trong viéc xir Iy ma né con co thé
gdy nhidu cho viéc phan tach tir. Chiang han tir vi du trén “tha d6 bagdad ciia nuéc nao?” sau khi tach tir va
loai bo nhitng tir gy nhidu chung ta sé& c6 duoc nhing tir sau: “thu d6”, “bagdad”, “nurdc”, nhing tir nhu
“ciig”, “nd0” va dau cham hoi “?” 1a nhiing tir giy nhifu da duogc loai bo.
Xiac dinh ngir nghia cic 16p: Sau khi cong doan tach tir va loai bo stopword, chung toi tién hanh viéc xac
dinh xem nhiing tir loai dugc tach nay thudc 1a nhitng tir thude 16p hay thudc tinh nao. Thong thudng, trong
ciu truy van ngudi dung tim kiém luén kém theo thong tin can tim kiém, do d6 c6 thé x4c dinh tir d6 thude
loai ndo trong ontology, chiang han nhu “shi d6”, “bagdad”, “nudc” khi tim kiém nhitng tir ndy trong
ontology chung ta s& thiy “thu d6” 1a tén cua 16p, “bagdad” 1a thé hién cua 16p “thu d6” va “nudc” 1a tir
loai thudc 16p “qudc gia”.
Tiép theo cac cum tir ndy s& dugc duyét qua dé kiém tra xem ching c6 thudc 16p ndo hay khong. Néu thudc
16p ma chua ton tai trong mang A thi thém vao mang A, néu cum tir nay khong thudc 16p nhung n6 thude
Data Property thi kiém tra xem chung d ton tai trong mang A chua, néu chwa ton tai thi thém vao mang A.
Vi du, duyét qua cum tir: i d6, bagdad, nurdre, ta c6 thii dé thude Class va chua cé phin tir nao trong mang
A nén ta thém vao mang: A = {thii @6}, bagdad thudc 16p qudc gia va trong mang A van chua cé qudc gia
nén ta thém quéc gia vio mang A, dong thdi gan PT = bagdad, khi d6 ta c6 A = {thi dé, quoc gia}, PT =
bagdad, nudc 1a tir dai dién cho qudc gia nhung vi qudc gia da ton tai trong mang A nén ta s& bo qua tir
nay. Két qua cudi cing ta s& c6, mang A gdm 2 phan tir, bién PT chira 1 gia tri: A = {¢thii dé, quoc gia}, PT
= bagdad. Tim kiém quan hé cac 16p trén ontology

XAy dung truy van Spargl: M6 hinh xdy dung truy vin duoc mé ta ¢ hinh 3.
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Xay dwng SPARQL query
Poc méi quan hé
tlr tap tin XML Tra vé két qua Két thuc
(Relation.xml)
v
Kiém tra s6 Tao truy van
phan tir trong SPARQL giita » Query RDF
mang “A[]” 2 Class

4

Tao truy van SPARQL
gitra Data Property
va Class

Méng IIA[]I!
c6 2 phan tl

Néu 1 trong 2
phan tlr 13 réng

Hinh 3. Xay dung truy van Sparql

Dé tao truy van SPARQL chuing toi tién hanh kiém tra s6 phan tir trong mang A, néu sé phén tir trong mang
A =2 thi ta kiém tra 1 trong 2 phan tir niy c6 phan tir nao 1a rong hay khong, néu c6 1 trong 2 phan tir nay
1a rOng thi ta xay dung SPARQL giira Data Property va Class. Ddi v6i cau hoi “Ddn s6 Viét Nam la bao
nhiéu?” théng qua tach tir ta s& dugc: “Ddn s6”, “Viét Nam”, “1a”, “bao nhiéu”, “?”, loc bé nhiing tir khong
lién quan ta s& dwoc “Ddn 567, “Viét Nam”, duyét qua 2 phan t néy thi “Ddn 56 la Data Property nén ta
gan bién “DT” = “Ddn s6” dong thoi thém viao mang A gia tri rtong, A = { “ }, phan ti “Viét Nam” thudc
16p “Quédc gia” va “Quéc gia” chua cd phan tir ndo trong mang A, nén ta s& thém “Qudc gia” vao mang A
dong thoi gan PT = “Viét Nam”, khi d6 chiing ta s& c6: A = { “, “Quéc Gia” }, DT = “Ddn 56, PT = “Viét
Nam”. Khi d6 SPARQL gilra Data Property va Class s& nhu sau:

Prefix rdf: <http://www.owl-ontologies.com/thegioi.owl#>

Select ?ketqua

Where

{

}
Nguoc lai khi mang A chura gia tri 1a 2 16p thi chung ta s& tim mdi quan h¢ gitra 2 16p dé xay dung

cdu truy vin SPARQL. Néu giita 2 16p chi c6 mot mdi quan hé thi ta s& gan mdi quan hé vao phan tir quan
hé:

2rdf:viét_nam ?rdf:dan_sé 2ketqua

Prefix rdf: <http://www.owl-ontologies.com/thegioi.owl#>
Select ?ketqua
Where

?rdf:bagdad ?rdf:1a_thu dé cua ?ketqua
}
Vay két qua Bagdad la thu do6 cua Iraq. Néu gitia 2 1op co nhiéu hon mot mbi quan hé, ching ta s€
duyét qua cac mbi quan hé.
Prefix rdf: <http://www.owl-ontologies.com/thegioi.owl#>
Select ?ket_qua_2
Where

2rdf:ha_ngi 2rdf:thugc_quéc_gia  ?ket_qua_1.
?ket_qua_1 ?rdf:thugc_khu_vyc  ?ket_qua_2.

}
Két qua la Ha Noi thuoc khu vuc Chau A,
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3 KET QUA THU'C NGHIEM

3.1 Mb hinh tong quan hé théng website tim kiém sach dién tir

Trong bai bao, ching tdi xdy dung tng dung website tim kiém sich dién tir (xem website tai:
http://phuchung.apphb.com). Ung dung nay dugc x4y dung vdi céc tinh ning: Cho phép nguoi ding tim
kiém theo ngit nghia v6i khoang 360 dau sach dugc luu trit trong ontology, Chirc ning Autocomplete hd
trg tim kiém chinh xac hon, tim kiém theo keyword dé co thé so sanh két qua tim kiém. M6 hinh hé thong
duoc mo ta ¢ hinh 4.

Guri véu cau L.y
Web Két qua tra ve
, Browser
L l
Theo tir khoa
Theo ngit nghia .
Phuong thirc
tim kidm
Tach tir Loai bo
(\nTnkenizer) stonwords
Xac dinh 2 class va cac méi quan
hé aiita 2 class
SPAROL <——>| ONTOLOGY )
Anh xa

\ i / <7 | Cosoduliu
Ha théna

Hinh 4. M5 hinh téng quan cua hé thong tim kiém

bé xay dung dugc website tim kiém sach dién tir chung t6i thuc hién qua cac budc sau:

Tao cac 16p va cac rang budc: Tai giao dién cua Protégé ta chon tab OWL Classes, mic dinh mdi ontology
mdi tao ¢o 16p cha 1a Thing. Dé tao mot 16p méi ta sir dung chirc ning Create subclass s& tao ra 16p con ta
sir dung chirc ning Create subclass. Trong Ontology vé sach dién tir thdng tin cta cac 16p duoc mé ta nhu
hinh 5(a) va trong bang 2.

Bang 2. M6 ta thong tin cac Class trong Ontology

Stt Tén l6p Lop cha Mb ta

1  Sach Thing M0 ta thdng tin caa mot ddi twong sach

2 Linhvuc Thing MO ta cac théng tin vé mét s6 linh vuc cua sach
3 Danh muc Thing Danh muc cta mot sach va caa mot linh vuc

4 Linh vyc nghién ctu ~ Thing Linh vuc nghién ctu cua tac gia

5  Ngon ngit Thing Ng6n ngit cho dbi tugng séch

6 Téc gia Thing Thong tin tac gia cta sach

7 Upload Thing Thong tin vé thanh vién upload sach
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Tao cé4c thudc tinh va quan h¢: Cac thugc tinh va quan hé trong Ontology dugc thé hién trong phan
Property va Datatype cua protége. Cac thudc tinh dugc md ta ¢ hinh 5(b) cac quan hé dugc mé ta & bang
3, cac Datatype dugc mo ta ¢ bang 4.

Bang 3. Bang md ta quan hé gitra cac 16p

STT Tén quan hé Domain Range Inverse
1 ; o, (o Linh vyc nghién Puoc nghién
c6 nghién ctu Tac gia , o
cuu ctru boi
2 C6 ngbn ngtr la Séch Ngon ngir
3 Cua tac gia Sach Téc gia La tac gia cua
4 La tac gia cua Tac gia Sach Cua tac gia
5 Thuoc danh muc Sach Danh muc
6 Thudc linh vuc Danh muc Linh vuc
7 Upload séach Upload Sach ?(;quc upload

Linh vuc nghién
cuu
Buoc upload boi Sach Upload Upload sach

Puoc nghién ctu boi Tac gia Co6 nghién cau

Bang 4. Bang mo ta datatype ciia Ontology

STT Tén Domain Range
1 Giéi thiéu Sach String
2 Noi dung nghién ctu Linh vurc nghién ctru String
3 So trang Sach Int
4 Tén danh muc Danh muc String
5 Tén linh vuc Linh vuc String
6 Tén ngbn ngir Ngon ngi String
7 Tén sach Séch String
8 Tén thanh vién Upload String
9 Tén tac gia TAac gia String

Qué trinh tim kiém ciia hé thong dugc mod ta ¢ hinh 6.
]
For Project: @ sach )
| Object | Datatype | Annotation | Al For Praject: # sach
Il Properties -] ] £+ t‘s’ =1
=] assertempty Asserted Hierarchy < B (5
=] a=zert:notEmpaty DW|ZThing
[l cd_nghign_clh < duoc_nohign_ oo b
M c6_ngdn_noi & tanh_myc
(I ca_tac_gid « 13 tac gid cla Fl“nh_vu'c
. i _thigu Y
B 14_téc_if_cia — clia_téc_oid fi_yure_nghién_ctu
| n?i_dung_nghién_cﬂu ngﬁn_ngt”m
B =0_trang
I thuse_danh_muc proteqe ExternalResource
[ thudc_linh_wic sach
S o
B tén_nodn_nodk uplaad
B t&n_séach
B t&n_thénh_vién
B tEn_tac_oid
(M upload_sach < dugc_uplosd_boi
B e _nghién_ctiu_b@ < oi_nghien_ciu
M durgc_upload_béi < upload_sach
(@) (b)

Hinh 5: (a) cac 16p trong Ontology, (b) cic Object property va Datatype cua Ontology
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oy
Bitdiu [ ]
. ) ?]
MY
Nhip keyword Téc gia cia sich ldp trinh web vai php 13 ai?
. !
Phin tich ke;,rword <tic_giar<cia<sich>
(VaTokenizer) <ljp_trinh_web_véi_phpe<las=<ai=
|/
Loai bo stopword <tae sia<sicho<lin tidh web vGi
(stopword xml) &L ap_trinh_web_vdi_php>
: |

Xac dinh class vavalue cdaclass tac_gia: thude classtic_gia
(sach.owl) sich: thujc class sach
lip_trinh web vdi_php: thude class sach

Xac dinh méi quan hé cacldp
{Relation xml) Sach<cha_tic gid=Tac_gma
Tic_gia<la_tdc gia_cia>Sach
Thuc hign query Spardl Select ?x_ Where )
{rdflip trinh web vdi_phprdficia tac g
s
N
[ Travé kétqua J 14 Minh Hoang

Hinh 6. Qua trinh tim kiém ctia hé thong

3.2 Két qua thye nghiém chwong trinh

Véi phuong phap dugce dé xudt & phan trén hé théng tim kiém co thé dap tng duge mot sé lugng 16n hoi
nhép vao. Cu thé cach tinh nhu sau:

Trudng hop cau hoi xac dinh 2 16p trong Ontology: S6 16p trong ontology sach dién tir 1a 7 16p. S mbi
quan hé cac 16p 14 9 quan hé. Dit liéu cho 16p trung binh 12 100 gia tri. Nhu vay s cau c6 thé tao ra tir dit
liéu va mbi qua hé giira cc 10p trung binh 12 9x100=900 cau tra 16i. Theo nhu ngudn vé cac loai cau dong
nghia trong tiéng Viét ta c6 26 kiéu Cau Dong Nghia. Tir 900 cau suy ludn dong nghia ta c6 900x26=23,400
cau.

Trudng hop cau hoi dang liét ké thong tin (chi co thong tin phan tir cu thé nao d6 ctia 1 class): két qua s6
céu tra 101 dugc tinh trung binh tir dr liéu trén nhu sau: 7*100*26=18,200 cau tra 10i. Téng s6 cau tra 10i
vé6i s liu da cho 1a 23,400 + 18,200 = 41,600 cu tra 1i.

Dé danh gia hidu qua ciia hé thong, chlng tdi so sanh tim kiém ngit nghia va tim kiém bang tir khoa. Vé toc
do6 tim kiém, tdc d6 tim kiém theo ngit nghia han ché hon so v&i tim kiém theo keyword thong thuong, boi
cac bude tim kiém bang ngit nghia phirc tap hon so vé6i tim kiém bang tir khoa. Tuy nhién, tim kiém ngit
nghia mang lai két qua tim kiém phti hgp hon nhiéu so véi tim kiém theo tir khoa, két qua duoc kiém ching
nhu sau:

P4anh gia tim kiém trong cung hé théng: Két qua tim kiém bang tir khod cho thdy tim kiém mang tinh
tong quat, ndi dung tim kiém khong cu thé dan dén thong tin kha nhiéu khong duge dinh huéng rd rang cho
nguoi ding. Trong khi d6, tim kiém duya trén ngit nghia cho thay dugc két qua cu thé, chinh xac ting dbi
tuong, gilp nguoi dung d& dang tiép cin voi thong tin cin tim. Dbi véi viée tim kiém bang céc tir khoa
don gian két qua duoc so sanh dugc mo ta ¢ hinh 7.
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Tim kiém
Séach dign tiv

nhap mon thidt k& web
(VI du: ic il ligu

e gid nio 7)

Tim kiém ng@r nghia | | Tim

Cau héi: nhap mén thiét ké web

Kit qua tim kiém theo keyword

Nhdp mbe thidt ki web

2022 - Nguyn Phic Hung

(@)

Tdc gia: Nguyén Phiic Hung va céng su

| Tim kiém
Sach dién tov

nhap mén thiét ké web

(Vi du: sdch céu tric dif ligu v gidi thudt cta téc gid ndo 7)

Tim kiém ng@ nghia | | Tim kiém keyword

Céu hoi: nhdp mén thiét ké web

Trd 181 theo gl nghfa:

Type
Giéi Thigu

€6 Ngén Ngii La
Cda Tac Gia
Thuge Danh Myc
Duge Upload B&i
$6 Trang

Tén Sach

Sach

xin chia sé& cac ban cudn sach n6i vé téng quan maén thigt ké web and
1t cin cho ngudi mdi bit dau hosc cho ngudi muén hidu thém vis cac
ki thugt trong thiét ké web

Tiéng Viét

Lé Minh Hoang

Lap Trinh Web

Nguyén Phtic Hung

43

nhap mén thiét ké web

© 2022 - Nguyén Phic Hung

(b)

Hinh 7. Tim kiém trén theo tir khoa, (a) Tim kiém keyword, (b) Tim kiém ngir nghia

Dbi voi cac cau hoi phire tap, tim kiém bang tir khoa khong thé tra vé thong tin mong mudn, trong khi d6
tim kiém ngit nghia da truy xuat dugc cac thong tin quan trong va dua ra dugc thong tin mong muon. Ket

qua dugc mo ta ¢ hinh 8.

Tim kiém
| Séch dién tiv

cho biét théong tin cia tac gia DS Xuan Loi

(Vi du: sdch edu tric diF liéu vé gidi thudt cda tdc gid néo ?)

Tim kiém ngir nghia | | Tim kiém keyword

Cau hai: cho biét thong tin cla tac gid B8 Xuan Léi

Két qua tim kiém theo keyword

© 2022 - Nguyén Phiic Hung

(@)

7 7] Tim kiém
| Sach dién tiv

cho biét théng tin clia tac gia DS Xuan Loi

(VI du: sdch cdu tric diF ligw va gidi thugt cda tdc gid nao ?)

Tim kiém ngir nghia | | Tim kiém keyword

Cau héi: cho bigt théng tin cia tac gia DS Xuan Léi

Tra 15i theo ngir nghia:
Type

La Tac Gia Cia

C8 Nghién Cdu

Tén Tac Gia

Tac Gia
Cau Trac DI Lidu Va Gidi Thuat
Semantic Web

dé xuan 161

® 2022 - Nguyén Phic Hung

(b)

Hinh 8: Tim kiém theo cau hoi, (a) Tim kiém keyword, (b) Tim kiém ngit nghia

Panh gi so véi cac cong cy tim kiém khac: Dbi voi cac cong cu tim kiém dit liéu trung tAm phd bién khac,
viéc tim kiém thuong nhan dugc két qua véi rat nhidu thong tin tir internet, trong d6 c6 nhiing thong tin
khéng phuc vu cho yéu ciu tim kiém cu thé, do d6 nguoi dung mat nhiu thoi gian dé chon loc thong tin
phu hop. Trong khi d6 website tim kiém sach dién tir hoat dong trén cAu trac dit liéu chuyén vé sach dién
tir hd trg nguoi dung tiép can dbi tugng thong tin cu thé, hiéu qua, tiét kiém thoi gian tim kiém. Két qua so

sanh voi cong cu khac dugc mo ta ¢ hinh 9.
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&S

7 coHe cHC  Lietke cac sach oia tac gia Dau Quang Tudn x| Q 7 Tim kiém
: , Séch dién tir
Q Web @ Hinhanh () Video ©Hoctip @ Bando : Thém Moilic v  Tim kiém

hiips:/iwww tat-ca-sach-pdf-mp3 site » tac_gia_cua_cac_am_tha Ligt k& cac sach ciia téc gid Bau Quang Tuan

Dau Quang Tuén Tai xudng audiobook hodc doc PDF tryc tuyén tré... 1% éc gid nio 7
Trén cdng théng tin cia ching t3iDoc midn phi thu thap sach va audiobook cla tac gid yéu thich ciia Tim
banB4u Quang Tudn

m ng¥ nghia | Tim kiém keyword
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hiips:/Awww.ebookbkmt.com » 2018 > 08 » sach-scan-ban... Lap tinh C Lip trinh song ngir Cvé
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readers.

©2022 - Nguyén Phiic Hung

(@) (b)

Hinh 9: (a) Tim kiém v&i cong cu Coccoc.com, (b) Tim kiém voi website sach dién tir

Tinh tién lgi hd tro tim kiém: Website st dung cong nghé Ajax autocomplete mang dén su tién dung va
than thién cho nguoi dung, khong can phai nhé chinh xac tr can tim. Cong nghé dugc tich hop vao website
nhu hinh 10.

Tim kiém
Sach dién tw

[

liét k& 6ng tin sach lap trinh web vdi php

(=

liét k thdng tin sdch ldp trinh web vdi php

[l

Liét ké théng tin sach Hacking Exposed Linux ?
Ligt ké thong tin cla sdch thigt k& web vdi cs5 7

Liét ké sach co danh muc [a [Ep trinh web ?

Hinh 10: Autocomplete trong website tim kiém

4 KET LUAN

Trong bai bo, ching t6i di st dung nén tang PROTEGE-OWL dé tao ra cac ontology cho hé thong tim
kiém sach dién tir bao gdm 360 loai sach khac nhau. Cac ontology OWL nay bao gom cac 16p, thudc tinh
va mbi quan hé cia chung v6i nhau. Chung t6i dé sir dung ngdn ngit truy van SPARQL & dinh dang RDF
dé truy xuét dit liéu dang duoc luu trir. Hé thong cho phép phan tich tir khoa tim ra cac méi quan hé trong
ontology, tim kiém ngir nghia dua trén cac mdi quan hé gura cac thyc thé trong ontology va xay du’ng cau
truy van SPARQL phuc vu cho viéc tim kiém ngit nghia, h tro ngudi st dung tim kiém va truy hoi thong
tin mot cach hiéu qua. Két qua so sanh tim kiém dwa trén ngit nghia va tir khod cho thiy, tim kiém dura trén
ngit nghia dat hiéu qua cao hon trong viéc tim kiém nhiing ddi tuong cu thé, d6i v6i nhitng cac cau hoi
phre tap, tim kiém ngit nghia truy xuit thong tin va cho két qua tim kiém chinh xac. Hon nita, viéc tim
kiém nhiing d6i tugng va thong tin cu thé ctua website sach dién tir ciing gitip ngudi dung nhanh chéng tim
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dugc ddi tugng mong mudn, tiét kiém dugc thoi gian tim kiém. Trong twong lai, ching toi s& bo sung ngudn
dir liéu phong pht, t61i vu mé hinh ngir nghia d€ phuc vu cho viéc tim kiém da dang hon.
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AN ONTOLOGY MODEL APPROACH FOR E-BOOK SEARCH APPLICATION
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Abstract. Semantic search through query information is an important step to improve information retrieval
efficiency. In this paper, we propose an ontology model and approaches to improve the relevancy in
information retrieval. We built an e-book search system that allows users to search based on semantics with
about 360 titles stored in the ontology. The system is implemented with the support of Resource Description
Framework (RDF) technologies and ontology Web Language (OWL) technologies. For executing query,
we used the SPARQL query language in RDF format which is used to retrieve the data that is being stored.
The application provides a simple and consistent encryption system that helps users to search and retrieve
information efficiently, saving search time.
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