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Tém tdr: Web co ngir nghia (Semantic Web la) mo rong ctia Web truyén théng
bang cdch b6 sung phén ¥ nghxa (ngit nghia) cho cdc trang Web sao cho cdce
chugng trinh (cdc agent mém) cé thé “hiéu" duoc. Viée b6 sung ngir nghia cho
phep tang cu‘mrg kha ndng tim kiém, chia 3¢, trao dsi théng tin te dgng. Dé 1a0 ra
va su dung cde frang Web c6 ngit nghia can ¢é cong cu hé trg thich hop. Bai béo
trinh bdy vé bg cong cu nhir vay do chiing 161 thiét ké va xdy dung. Pdc diém quan
trong nhat cua b cong cu la cho phép ne dong tao ra cdc chu giai cua trang Web
dd co nho sur dung ky thudt tach thong tin tw dong 1 van ban. Bé cong cu duoc thir
nghiém véi mét img dung cu thé va cho két qua kha quan.

1. PAT VANBDE

Vi nh:eu ty trang web phin b trén hau hét cac quée gia, World Wide Web (WWW)
la mbi trudng t6t cho viéc bidu dién va truy cép thong tin dang s8. Tuy nhién, luong thong
tin khdng 16 d6 ciing tao ra nhitng khé khan lon trong vigc tim klem chia sé thdng tin trén
WWW. Hién nay, théng tin trén WWW duoc biéu dlen cho yéu dum dang ngén nglr tr
nhién (céc trang web trén ngdn ngr HTML). Cach biéu dién dé phi ‘hop v&i con ngudi
nhung lai gay ra nhiéu khé khin cho cc chuong trinh 1dm nhiém.vy h tr¢ tim kiém, chia
sé va trao ddi tin. Churong trinh may tinh khéng “hiéu” dugc thong tin va dir liéu baeu dién
dudi dang thich hgp véi con ngum

Pé giai quyet van dé nay, nhiéu t& chuc nghién ciru va kinh doanh da ph01 hop nghién
clru va phat trién Web cé ngit nghia (Semantic Web). Theo dinh nghia cia gidm dbe td chire
World Wide Web Consortium (http: // www. w3c. org), dbng thoi 1a cha dé cia WWW, Web ¢6
ngt nghia Ja su m& réng cia WWW hién tai bang cach thém vio cac md tay nghia (hay ngir
nghia) cla thong tin dudi dang ma chuong trinh may tinh c6 thé “hteu va do vay cho phép xir
ly thong tin hi€u qué hon [1]. Nhu vy, Web c6 ngii nghia s& bao gbm céc théng tin (trang web)
duoc biéu dién theo cach truyén thong cung véi ngl nghia cua cac thong tin ndy duge biéu dién
mot cach tudong minh. Viéc thém phin ngir nghia cung cdp thém tri thire cho cdc chuong trinh
(cac agent), gitp nang cao chét lvong phan loai, tim kiém, trac d6i théng tin. -

Mubn xay dung Web cé ngit nghia cin cd cong cu héd tro. Trong bai bdo néy, ching t6i
md ta bd cdng cu ma chiing t&i xay dung phyc vu muc dich nay cing véi cac gial phdp k¥ thudt
duge lua chon va sir dung. Phin quan trong cia by cOng cu 1a phén tich théng tin ty dong cho
phép rit ngin th&i gian tao phin ngit nghia cho trang web. Dé minh hoa cho viée str dung va thir
nghiém bd cong cu, bai bao ciing trinh bay mét tng dung im kiém théng tin véi nhimng trang
web ¢6 ngit nghia do bd cdng cu tao ra.

2,  THANH PHAN CUA WEB CO NGU NGHiaA

D& tién cho viéc md ta chirc ning cia bd cong cu, phén nay sé trinh bay 50 lwoc vé cac
thanh phan cia Web cé ngif nghia. Cac thanh phén ciia Web cé ngit nghia dugc chia thanh ba
nhém chinh nhu sau:
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- Ontology va cac ngdn ngir ding dé biu dién ngir nghia thdng tin.
- Cac cong cu tao nén phan ngi¥ nghia ciing nhu cu tric ha ting clia Web c;') ngir nghia.
- Céc ing dung sir dung Web co ngit nghia.
Chirc ning timg nhém duge trinh bdy dudi day.
2.1, Ngon ngir cho Web cé ngir nghia

Co ché cho phép chia sé va trao dbi ngir nghfa ciia théng tin dugc biét dén va sit dung lau
nhat 14 ontology. Ontology 1d bin mé td mét cdch tuéng minh cdc khdi niém trong mét mién
img dung ndo d6 cing véi quan hé gitra nhitng khdi niém nay. Ontology cung cép tlr vung
chung cho viéc trao déi thong tin gita cac ong dung va dich vu Web. Ban than phén ngir nghia
cia Web ¢6 ngir nghia bao gbm ontology va gia trj cu thé cia khéi niém dinh nghia trong
ontology. Dé biéu dién ontology va dir [i¢u can ¢ ngdn ngit thich hgp. Trong qua trinh hinh
thanh Web cé ngir nghia, nhiéu ngén ngit nhu vay di duoc dé xuét va phat trién, trong 46 dugc
biét dén nhiéu nhét 1a RDF va RDFS [2], DAML+OIL {8,9].

RDF va RDF Schema. RDF (Resource Description Framework) 12 co ché cho phép mé ta
dit liéu vé dir liéu (meta data). RDF coi céc ddi tuong trén Web (trang web, doan vin, ngudi,
céc dbi tugng khac.v.v.) 1a cic tai nguyén. M&i tai nguyén duge mé ta boi bd ba ddi twong -
thugc tinh — gia tri. Vi dy, ménh dé “Phuong 12 tic gid bai bao tai trang web nac d6” s& dugc
mb ta boi b ba: http:// www..., tic gia, “Phuong”. RDF Schema (RDFS) 14 mét bién thé don
gian st dung co ché RDF. RDFS cho phép md ti cic thudc tinh dic thi cho ing dung, déng
théi dinh nghia 16p cac ddi tuong c6 cing thude tinh d6. Viéc dinh nghia 16p dbi twong véi
thudce tinh va quan heé rét cin thiét cho viéc xdy dung ontology.

DAML + OIL. RDF vi RDF Schema chi cho phép biéu dién ngit nghia & murc dd don
gian. Dé biéu dién ngir nghia bao gdm nhiéu déi tugng c6 quan hé Idgic phirc tap voi nhau can
céc phuong tién biéu din manh hon. DAML (Darpa Agent Markup Language) va OIL
(Ontology Interface Layer) 12 cac phuong tién nhu vy, DAMLAOIL 12 mét mé rong cua RDFS.
Trong DAMLAOIL, ngir 'nghTa duge mé ta théng qua togic mo ta (descriptive logic) cho phép
sir dung l6gic bool khi mé ta quan hé giirc cdc dbi tuong va 6 nhiéu kiéu quan hé ca s& hon so
vat RDFS. '

2.2. Cong cu cho Web cé ngir nghia
Dé tao va sir dung Web c6 ngit nghia cin ¢é su hd trg cia cc loai cong cu sau.

Céng cu tao va lién két ontology. Céc cbng cu ndy cho phép tao ra khéi niém, thudc
tinh cua khai niém, quan hé va phan cip giita cac khai niém. Céng cu loai nay thudng cé
giao dién dd hoa va tudn theo chudn cuia ing dung web. Vi du dién hinh cho céng cu loai
ndy la Protégé [11]. '

Céng cu chit gigi (annotation tools). Cong cu chu giai cho phép tao phin ngir nghia, titc
1a gi4 tri cu thé ctia khai niém, thudc tinh va quan hé tir dit liéu thdng thudng (trang web) phi
hop v&i mdt ontology nao d6. Gia trj tao ra c6 thé duwoc bidu din bdi cde ngdn ngd duge nhic
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téi & phén trén. Hién nay da sé cong cu chi cho phép cht giai bing tay, do vy qué trinh chu gii
thudng doi hdi nhiéu thoi gian [6].

Cdc kho chira. Sau khi tao ra, cic ontology va phin ngif nghia phai duoc Iru vao kho
chira. Nhimg kho nay thuc chét la co s& dir liéu cho phép lru cic mé ta trén ngén ngir RDFS
hay DAMLAOIL va cho phép bién déi cau truy van trén nhirng ngén ngir nay thanh chu truy van
SQL. Mét trong nhitng kho chira dién hinh 12 Sesame [7].

Dich vu suy dién. Dich vu suy dién cho phép tim ra gi4 tri cu thé ciua cac khai niém hodc
thude tinh tuong tng véi ontology c6 trong kho chita. Mot vi du hé théng suy dién kiéu nay 1a
Ontobroker [5]. :

2.3. Cac ung dung

Web co ngir nghia cho phép ting cudng chirc ndng, mirc ¢ théng minh va tinh tr déng
hod ciia nhiéu ng dung hién c6. Nhitng iinh vuc (ng dung dac biét hira hen cho Web cé ngir
nghia la cac dich vu Web, quan Iy tri thitc va thuong mai dién tir {3].

Dich vu Web la cac chuong trinh va thiét bj c6 thé truy cp théng qua ha ting WWW.
Web c6 ngit nghia cung cdp théng tin v tri thirc cin thiét cho viéc tim kiém, tuong tac, chia sé
va két hop cac dich vu Web.

‘Qudn Iy tri thirc 1ién quan dén viéc thu thép, hru trit, tim kiém, truy cép va cung cép théng
tin, tri thirc trong cac td chirc véi muc dich tin dung tai sin tri-tué cia chinh t6 chirc 6. Cong
viée ndy ddi hoi mét sé chirc ning hoan chinh hon cac hé théng quéan 1y vin ban hodc dir ligu
thdng thuomg nhu tim kjé_m théng minh, ty dong tich théng tin tir viin ban, lién két co s& dir liéu,
tir @ong téng hop van ban. Nhimg chirc nang nay cé thé thuc hién duge trén ha ting ma Web cé
ngit nghia cung c4p. ' '

Sy phét trién manh clia thuomg mai di¢n nrhién nay dan dén sé lugng khdng 16 céc giao
dich trén mang. P& tyr dong ho nhimg giao dich nay, phan mém hb tro can c6 kha nang: chuyén
dbi giita nhitng dang van ban tn tai trong giao dich dién tit, hé tro ontology mé ta hing hoa va
dich vy cho phép céc agent tim kiém, phan loai va thuong lugng vé hang hoa.

3. KHAI QUAT VE BO CONG CU

Muc tidu cia bd cong cu la hd tro todn bd qua trinh tao 1ap, luu i va truy van phﬁn ngir
nghia clia trang web. Qua trinh ndy ddi hoi sy hd trg cla nhiéu cong cy riéng biét. Mic dil nhiéu
coéng cu nhu vay la nhitng cong cu c¢é sin song ching t8i cho ring, viéc két hop ching trong
mot hé théng théng nhét (v&i mét sb chinh sira nhat djnh) 1a cin thiét dé hd trg qua trinh tao lap
va truy vin Web c6 ngit nghia mot cdch hoan chinh va déng bo.

Ngoai nhifng céng cu c6 sin, hé thdng con c6 mot sé thanh phin do chung t6i tu xdy
dung. Quan trong nhét trong s 46 12 mb dun cha giai trang web tu dong sir dung k¥ thuat tach
théng tin tir vin ban. Chi tiét vé viéc tach théng tin vé viin ban sé& dugc trinh by chi tiét trong
phin sau cia bai bao. D minh hoa cho hoat ddng cua b$ céng cu tac ngir nghia, mft s6 mddun
tim kiém théng tin dya trén phdn ngit nghia vira tao ra ciing duoc bd sung vao hé théng. Céc
thanh phén ciia toan hé théng duge thé hién trén hinh 1.
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Trong hinh v& trén, hinh chix nhét 14 cic khéi chirc ning, hinh elip bidu dién théng tin
hodc dit liéu sinh ra tir nhimg khdi chirc nang 6. Céc hinh chit nhit cé dudng bao ddm va nén
xam la nhitng thanh phin do ching t3i ty xdy dung, hinh v&i duong bao nhat 14 nhifng thanh
phéan cé san duoc tich hop vao hé théng. Cac thanh phin c6 sin bao gdm bd soan thio ontology
Protege [11], kho chira mb ta RDF Sesame {7], bo tai RDF va RDFS, mt phan may tim kiém
sir dung tir khod truyén théng.

Phén tao ngir nghia dugce thuc hién béi cac md dun nam trong hinh chir nhat khong lién
nét o goc trén bén trai. bay ciing ia phan chinh cia hé théng Phén ng'u nghlé sinh ra s& duge st
dung cho (ng dung tim kiém théng tin théng minh véi may tim kiém va giao dién the hi¢n &
phia dudi hinh vé&. D& dim bao tinh tuong thich cta phin tim kiém cho Web truyén théng
(khdng cé ngit nghia), hé théng cdn bao gbm md dun danh chi muc HTML theo tir khoa (& phia
bén phai trén hinh v&).

Hé théng hoat ddng nhur sau.

- Trudc tién, ngudi sir dung tao ra ontology cho mét mién ung dung cu thé nher cong cu
soan thao ontology. Sau d6 ontology duoc chuyén thanh mé ta trén RDFS va duge chira
trong kho chira Sesame.

- Sau khi ¢4 tao dugc ontology, budc tiép theo 1a chii giai cic trang web, tirc la thém
phin nglt nghta cho trang web béng cach dién gi4 tri cho cac khéi niém va thudc tinh
trong ontology bing thong tin lay tir trang web. Thang thudmg, viée chd giai duge thuc
hién bing tay. Vi s6 lugng trang web 1ém, cong doan nay doi hdi nhidu thoi gian va dé

327



MGt sé vén @é chon lpc cita Céng nghé thong tin, Pa Niing, 18-20 thing 8 nim 2004

sinh 181 nhu dé thiéu chi giai, chi giai khong chinh xdc. Bo céng cu cua chung téi cho
phép gidi quyét vin & d6 nhé mé dun tach thong tin tir trang web va tao chi gidi tr
dong. Pé chu g|a| cho mét trang web, trang web dugc dua va md dun tach thong tin tu
ddng. Dya trén cdu tric ontology, md dun nay tach tir trang web nhing thong tin vé gia
tri cu thé ctia khat niém va thude tinh chua trong ontology.

- Théng tin duoc tach ra & bude trén duge dua sang bd sinh chi giai. M6 dun nay co
nhiém vy tac cic b ba RDF mé ta nhitng théng tin dugc tach ra va chuyén mo ta vira
duoc tao ra sang kho chira Sesame.

- Song song v&i qué trinh trén, trang web cling duoc danh chi muc theo tir khoa nhu cach
truyén thong.

- Cudi cting, phan ngir nghia duge sir dung trong may tim kiém. Mdy tim kiém sir dung
ngdn nglr RQL dé truy vén kho chira, dong thoi két hop véi co ché suy dién dira trén
ngir nghia dé dua ra két qua tim kiém théng minh. Céu truy vén cé thé duge cho dudi
dang ngdén ngf ty nhién. Trong trudng hop do, phén ngir nghia cua cdu truy vén duoc
tach ra ciing bang ky thuét tuong ty nhu phén tach théng tin phuc vy cha giai.

4. TACH THONG TIN TU VAN BAN VA CHU GIAI TU PONG

Nhiém vu cta khéi tach thong tin tor vdn ban 1 phat hién nhiing théng tin, dir liéu tuong
ang voi cac khai niém trong ontology, tich nhiing thdng tin nay va chuyén cho khdi sinh chi
gidi. Vi du, xét doan vin bén sau lay tir trang web déng théng tin tuyén dung lao dong.

Cén tuyén lap trinh vién cho dyr én thuong mai dién tr. Ung vién can c6 it nhat bon ndm kinh

nghiém, c6 kha nang lam viéc voi hé diéu hanh Windows va Unix. Ung vién phai st dung

thanh thao cac ngén ngiF 1dp trinh Java, Javascrlpt dac biét phai co kinh nghiém l&p trinh Java
| khdng dudi ba ndm. Uu tién nhilng g vién c6 k¥ néing lam viéc véi co s& dif liéu Oracle.

(14 sir ontology ¢é cac khai niém, thudc tinh va quan hé nhuy md ta trén hinh 2. Qua trinh
tach théng tin phai cho két qua sau:

nghé: 1&p trinh vién
l&p trinh vién: kinh nghiém :bén nam
k¥ néng:

hé diéu hanh: Windows, Unix

ngén ngit: Javascript

Java: kinh nghiém :ba nam.

. @rdfs:subCIassOf @

rdfs:domain

rdfs:domain
': rdfs:domain \

Hinh 2: Mét vi du ontology (khdng day di)

Lap trinh
vién

Co nhiéu ky thuét tach thong tin duge de cdp dén trong céc nghién ciru [4,10,12]. Do vin
‘ban cén chu giai la van ban 6 chu tric yéu (viét duéi dang ngdn ngir tw nhién), dbng thai théng
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tin tach ra phai ¢4 cau tric nhu ontology quy dinh nén ching tdi da lya chon ky th“aﬁ thth tﬁdng
tin mo ta trong [4] - k¥ thudt cho phép thod mén tét nhit hai yéu cau}nay Chiing t8i:cling thyc

hién mét s6 sira d6i dé qua trinh tach thong tin phit hop hon vdi yéu cau b 06ng cu [l 3}»} *ghich
Qua trinh tich thong tin bao gdm nhimg budc sau: it ;h" !
i
Buécl: Nhin biét hdng va tic khod. Hing [4 gié tri cy thé cia khéi nlf,:m hay thuéc tinh
chia trong ontology. Tir khoa la tur hodc cum tir cho phép.xac dinh hing thudc vé khai niém hay
thude tinh nao. Chang han, trong vi du trén “Java” la mdt hing, con “ngén ngit 14p trinh” 1 tir
khoa cho biét hing d6 thudc vé thude tinh “ngdn ngir” cia khai niém “k¥ nang”.

Hé.ng va tir khod dugce xac dinh béng cach sir dung cac quy tic. Quy tic & diy 4 cac miy
duoc bleu dién duéi dang regular expressson {nhu & trong Perl) nhung duge mo rdng thém bai
mot sb tir vyng. Vi du, mau nhan dang thoi gian kinh nghiém duge cho nhu sau

Ldp trinh vién: Kinh nghiém case insensitive

constant {extract $&, “[a-zA-Z\s]*\s+nim” };
lexicon {34 case insensitive, filename “number.dat” };
keyword {“\bkinh nghiém\b”}

end;

MaAu trén cho biét thudc tinh “kinh nghiém” cda “ldp trinh vién” duwogc nhin dang bai bidu
thirc bt ddu bdi mot “SE”, két thue bdi “nam”; “S6” 14 tir vung chira trong file c6 tén
“number.dat” (tir vung nay liét k& cac x3u “mét”, “hai”, “ba”.v.v.); tr khoe_i di kém la “\bkinh
nghxem\b" ' '

Cic mau nhan dang hang va tir khod dugc chira trong ontology ctng v&i mé té khai niém
va thudc tinh. Nhu vay, ching t3i di mé rong ontology binh thudng dé chira thém nhitng thong
tin nay.

Khi bit ddu qua trinh tach thong tin, tit ca cic miu duge lan tugt sir dung dé tim kiém
cc hing va tir khod ¢6 trong van ban, Két qua nhin dang hing va tir khoa dugc chira trong bang
nhu mé ta & bude 2.

Bugc 2: Tao bang Tén|Gia tri[Vi tri. Nhing hing va tir khoa dugc nhin dang & budc
trén dugc chira trong mot bang. Mi dong ctia bang ndy chira tén ciia khai niém hodc thudc tinh
ng véi hing hay tir khoa im dugc, gia tri tim duye, vi tri bt dAu va két thic trong van ban. TUr
khoa duge phin biét véi hang bang cach cho tién td KEYWORD & trude. Vi dy, tir doan van
ban trong vi du trén, ta xdy dumg duoc bang sau (chi thé hién mét phdn cia bang)

1l4p trinh vién:kinh nghlem}bon nam| 8086

ngén ng:kinh nghiémibdén nim| 80|86

KEYWORD lap trinh vién:kinh nghiém|kinh ngh1emt88l98
KEYWORD k¥ ning:hé didu hanh|/hé diéu hanh|126]|137
k¢ ndng:hé didu hanh|Windows|139|145

k¥ ndng:hé diéu hanh|Unix|151]154

KEYWORD k¥ nang:ngdn ngidingdn ngld lép trinh|1961213
k¥ na&ng:ngdn ngl|Javal|21l2i215

k¥ nang:ngdn ngliJavascript|2181{227

ky nang:ngdn ngidlJaval270]|273

Buoe 3: Tao thong tin ing véi ontology tir bang trén. O budc nay, thong tin tir bang
Tén|Gia trj|Vi tri dugc sir dung d€ sinh ra gia tr cho khai niém va thudc tinh trong bang. Thuc
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chét cia budc nay Ia giai quyet méu thudn hodic khéng rd rang vé thong tin trong bang bang
cach sir dung mét sé quy tic heuristic. Vi dy, trong bang trén, ta thdy “bdn nam” dugc nhin
dang & budce | vira thude loai kinh nghiém lap trinh noi chung, vira thudc loai kinh nghiém lap
trinh ngén ngi do phii hop voi mau cta ca hai thudc tinh nay. Hay “Java” ciing dugc nhén dang
hai 14n, trong khi chi c6 thé cho mét gié tri vao kho chira. O day, chung tdi sir dung mét sd
heuristic sau:

- Néu mét khai niém hodc thude tinh chi duoc phep cd mot gia tri nhung bang lai chia
nhiéu gla trj thi chi giir lai gia tri gin tir khoa twong dng nhit. Vi dy, trong bang trén co
hai hang cho thudc tinh “lap trinh vién:kinh nghiém” 12 “ba nim” va “bbn nim”
Heuristic nay cho phép loai gi4 tri “ba nam” do nam xa tir khoa “lap trinh vién : kmh
nghiém™. . o

- Néu c6 nhidu hing tring nhau thi chi gifr lai hing tuong Gng véi tir Khod gin nhit.
Chéang han, trong bang trén c6 hai hing “bén nim” thi chi gilr lai hing (ng voi “lap
trinh vién:kinh nghiém” vi nam gan tir khod ndy hon.

- Néu c6 nhiéu gia tri hing / tir khoa 1dng nhau thi chi gilr lai hang / tr kho4 dai hon.
Chéang han, tir khoa “kinh nghiém l4p trinh™ 16ng tir khod “kinh nghiém” nhung lai dai
hon, do do chl giir lai “kinh nghiém lap trinh” ¢ho vi trl do.

- Néu mot khai niém chi c6 thé cé mét gia tri thi chon hang dau tién xuét hién trong bang.

- Céc quan hé mot-nhiéu thudng duoc thé hién bdi cac héing c6 vi tri tdng nhau trong vin
ban.
Trong céc quy téc trén, khoang céch ding aé so sang duge tinh theo vi tri xuft hién hang
va tir khoa trong van ban. Sau khi ap dung nhirng heuristic trén, cac hang con lai duoc chuyén
sang bé sinh chu giai dé bién d6i vé dang RDF.

5. TRIEN KHAI VA UNG DUNG THU NGHIEM
5.1. Trién khai hé thing

Hé théng durge trién khai nhu mdt img dung Web, moi giao dién déu sir dung web form
~va dugc hién thi bing trinh duyét. Lira chon nay cho phép xay dung va luu trit phan ngir nghia
tap trung trén may chil hodc ngay trén may cuc bd. Ching tdi dd sir dung nhifng ngdn ngit va
cong cu sau dé trién khai hé thong,

Ngon ngir 1ap trinh 12 ngdn ngif Java. Java dugc lua chon do c6 nhidu wu didm: thich hop
véi lap trinh img dung Web, cu thé 1a hd tro' Servlet/JSP; la ngon ngir hoan toan hwéng dbi
tugng; khéng phu thude phin cimng va hé diu hanh, c6 thé két ndi véi co s dir ligu thong qua
JDBC. Ngodi ra, thu vién chuén ctia Java (tir phién ban 1.4) hd trg regular expression can thiét
cho phén tach thdng tin. '

Heé théng bao gdm hai co s dif liéu, mdt ding cho kho chira Sesame va mét chira cic
théng tin quan ly ciia hé thdng. Ca hai deu duge xdy dung s dung h¢ quan trj CSDL
MySQL. Béy la hé quan tri co s& dir ligu mién phi v&i nhiéu vu diém nhu nhanh, khéng déi
héi nhiéu tai nguyén.

Phan mém may chi Web la Tomcat 4.1 (http://jakarta.apache.org/tomeat). Day la phén
mém mién phi hd tro Servlet / JSP.

Phin danh chi muc trang web va tim kiém theo tir khoa duge xdy dung dua trén may tim
kiém Jakarta Lucene (http://jakarta.apache.org/lucene). Bay la may tim kiém m3 nguén mé
duoc viét trén Java va hd tro nhiéu tinh ning tim kiém m& rong v6i tir khoa.
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5.2. Ung dung minh hoa va thir nghi¢m

V&i myc dich minh hoa va thir nghiém, hé thong dwgc sir dung chd giai cic trang web
chira thong tin cd nhén va k¥ ning cda 14p trinh vién, sau d¢é phan tim kiém cho phép tim ioem
thong tin vé nhu’ng ngudi ndy dua trén ngit nghia hojc tir khod. Trudc hét, mot ontology
nghé |4p trinh va nhitng ky ning, kinh nghiém lién quan dugc tao ra. Ontology ndy chi can tao
moét lan cho tit ca cac trang web.

Sau khi ¢6 ontology, ngudi ding sir dung giao dién cia hé théng dé nhdp trang web cdn
chu giai. O day c6 thé tao mdi trang web va chu giai ludn hodc tao chi gidi mdt trang cé sin
bing cach tai trang d6 lén. Giao dién nhap trang web cdn chi gidi dugc cho trén hinh 3.

Ban cc h¥ @o md m3t Tary wels ¢ nhan b3ng I Torg 3 cach sau déy:

ch san trdn Internet

EURL 0 trINg wabd 1l

iURL els ang web ¥ attp/feesthostias erfxenth] i

€3ch 3 : Soan thio ndl dung caa trang weh
{ban 06 thE copy vi paste b cac trinh «aan thao wang web khic)
#4i dung

iURT.. cla wang eb ms htp: {)"‘mlhnsu‘uswmersml htm . T T : T
Hinh 3. Nhap trang web cin chq giai

Sau khi x4c dinh trang web cin tao ngir nghia v bim nit “Create”, bd sinh tich théng tin
s€ sinh ra chd giai. Ngudi diing ¢ thé xem nhiing chil giai dugce tao ra va cd thé chinh sira theo
mong muén. Hinh 4 minh hoa phan cha gidi vé k¥ niing cia ldp trinh vién dugc tao ra cho mot
trang web vi du

Théng tin chung vé trang web

Théng tin v& cac k¥ ning:

] e Cd 13 k¥ nadng

X S Spdane _ SKILLS{HARDWARE

2 . IM" : : . SLURA RS 'f:‘.SmWWW ,

1 Wrdow 20, ) SKILS{OPERATRG SYSTEMS-

7 S T G o ri i

5 Litux ) . KRLSOPERATING SYSTEMS

& SChserser . Swispatepeses T

7 Crach AL FIDATABASES

F} Java S SKBIS/PROGRAMMING LANGLAGES & TCOUS
? VB (il 225K) SKULFPROGRAMMRNG LAHGUAGES A TQOLS

M e ) . SKILLS{PROGRAMMEING LANGUAGES & TOOLS” N
1 N il I re) SEALS/PRCRAMMENG LANGUAGES & 1005

J— o i it e i pon o AR i

Hinh 4: Chit giai vé k¥ ning duge tich tir trang web
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Sau khi da chi giai céc trang web, ngudi ding cé thé tim kiém théng tin theo tir khoa
va/hoéc theo ngif nghia nhu vi du trén hinh 5.

T khod [Hanon Hupbang

O S SO0 SNV OS

g [ oL erver, Drede
OGS Linux ’
Alenguages Jove, LACHEY

HHHHHH kiém bt 0.11 §
L PROFILE e T s
PEFSCHAL DETALRS Ware USER] wmk; mumdmmmz, !WS&M*M&&&%MMMM&;HM LAMGIRGES
el rameds Hothe: zmezmsm‘. o
hgay tas T4710/2003 52117
Nowitii tags ugery:
-\--r&'wf, Eﬁ!’__’l&?"
2 PRAFMER. i i
ZEMPLE s
PEFSONAL DETALS mmmm“
i LANGLRGES, ‘«'ﬂmm Per Longue Engl..~.

Hinh 5: Két qua tim kiém két hop tir khoa va ngit nghia

Dé thir nghiém hé th('{)ng,.chimg t6i sif dung gan 200 trang théng tin c4 nhén cia lap trinh
vién dang 1am viéc tai trung tim xuét khiu phan mém FPT Fsoft va mét sb trang l4y tir Internet.
Nhifng trang nay dugc chii giai tr dong bdi bd cong cy, sau d6 chl giai bang tay va so sanh két
qua. Két qua dugc danh gia theo hai chi s6 recall (ty I€ théng tin tach duogc / théng tin cé trong
van ban) va precision (ty 1& théng tin tach ding / thong tin tach dugc). Thir nghiém cho thiy,
cht lugng xay dung ontology &nh hudng nhidu nhét t6i chat lugng chu gidi. Sau khi hi€u chinh
ontology, voi gan 200 trang web cé nhén, gia trj cia recall va precision tong Umg la 88% va
95%. Céc chi sb recall va precision nhu vay la twong d6i cac va phu hop véi dic diém cia
phuong phap tach thong tin d4 lwa chon. Két qua chi glal tu dong c6 thé hiéu chinh bang tay
sau d6 dé cho két qua tdt nhét.

6. KET LUAN

Bai bao trinh biy viéc thiét ké va xay dung bd cdng cu hd trg tao Web ¢6 ngir nghia ciing
v6i tmg dung minh hoa. Két qua xdy dung cdng cu cho thdy, viéc sir dung k¥ thuat tich théng
tin tir vin ban cho phép giam dang ké thoi gian chu giai théng tin trén trang Web, phin vige
chiém nhiéu théi gian nhit khi tao Web c6 ngit nghia. Két qua chi giai thong tin ty dong c6 dd
chinh x4c kha cao. Kinh nghiém xay dyng bd céng cu ciing cho thdy, viéc hiéu chinh va tich
hop mét sb céng cu di c6 sin cho phép giam thdi gian dong thoi ting thém tinh ning bd cdng
cu va tao thuén lgi cho ngudi sir dung so véi ding ting cong cu riéng 1€, Tuy nhién, bd céng cu
con thiéu mét sé chire nang ty dong khac nhur ty dong sinh ra ontology tir vin ban. Hudng phat
trién tiép theo 1 hoan thién va bd sung cée chire ning nay.

7. LOICAM ON

Nghién ciru dugce thue hién véi su hd tro kinh phi cia Hai dé)ng khoa hoc tr nhién.
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