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MO DAU
1. Ly do chon dé tai

Thuat ngit “Linked Data” dugc Tim Berner-Lee dua ra trong cac ghi chép vé
kién trac “Linked Data Web” ctia minh. Thuét ngit nay chi cach thirc dé xuit ban va
lién két cac dir lidu c¢6 cdu trac trén Web. Gia thuyét co ban cua Linked Data 13 loi
ich va gia tri ctia dir liéu tang 1én khi n6 dugc lién két v&i cac dir liéu khac. Noi
cach khac, Linked Data don gian 1a sir dung Web dé tao ra céc lién két dinh kiéu
(typed link) giita cac dir liéu tir nhiéu ngudn tai nguyén khac nhau. Diéu nay giong
nhu hai CSDL cua hai to chtic & cac ving dia 1y khac nhau hay don gian 1a mot hé
théng hon tap ciia cling mot to chirc khong dé dang dé trao doi, lién thong ¢ murc dix
li¢u. Do vay, Linked Data nham vao dit liéu duoc dua 1én Web theo cach may tinh
c6 thé doc duoc, co ngir nghia ro rang va n6 dugc lién két dén tap dir liéu bén ngoai
va nguoc lai cac dir liéu d6 ciing lién két dén no[1].

Trong khi don vi chinh cia Web hién nay (hay con goi 1a Web siéu lién két)
1a tai lieu HTML duoc két ndi boi céc siéu lién két khong dinh kiéu (khong xac dinh
kiéu dir liéu hay kiéu quan hé), Linked Data dya vao tai liéu chira dit lidu dang
RDEF. Tuy nhién, tot hon cac tai liéu két ndi don gian, Linked Data sir dung RDF dé
1am cac cdu dinh kiéu lién két cac ddi twong trong thé gdi thuc. Két qua, nhiing gi
ching ta tham chiéu trong Web cua dir li¢u, co thé thuc sy duoc mo ta nhu Web caa
nhirng d6i twong trong thé gidi thuc, duge mo ta boi dit lidu trén Web.

Linked Data sir dung cong nghé Web hién tai dé két ndi cac tai nguyén (ddi
tuong dir liéu) lién quan dén nhau ma khong can lién két trude, nghia 1a bo di rao
chin lién két dir liéu ma hién tai dang lién két bai nhiéu phuong thic khac nhau.
Linked Data 1a két ndi dir liéu phan tan trén Web.

Linked Data 1a thuat ngit dung dé moé ta cach thirc tot nhat dugc dé nghi dé
duyét, chia sé va két ndi cac dit lieu, thong tin, tri thirc cia Web ngir nghia béng

cach sur dung cac URI va RDF.
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Lign ket Lign kit Lign két I Lign két

Hinh 1. Mé hinh lién két dir liéu trong Web ngir nghia

Dua vao cic dic diém va tinh ning cua Linked Data thi hang loat c4 nhan va
cac nhom di dong gop dé xay dung Web Dit lidu, bo di cac han ché trong viéc sir
dung lai, tich hop va tmg dung dit liéu tir nhiéu ngudn hdn tap, phan tan rat phi hop
cho viéc quan 1y tai nguyén danh cho gidng vién dai hoc va sinh vién trong qua trinh
giang day va hoc tap. Qua thoi gian, Linked Data 1a nén tang, vi cac khuyén nghi
ciia W3C, cung véi tim nhin va phat trién ciia Web ngir nghia nén toi chon dé tai:
“Mé hinh hod tai nguyén théng tin trwong dai hoc va hé tro truy xudt thong tin
theo tiép cin Linked Data”.
2. Tong quan vé van dé nghién ciru

Pé tai 1a sy Gng dung nhiing dic diém va tinh chat ctia mo hinh va k¥ thuat
Linked Data d¢ trién khai va hoan thién mot g dung c6 tinh 4p dung thuc tién cao
khi giai quyét duoc van dé con ton tai va hoa hut do cac phuong thic truyén théng
hay cac tng dung hién tai chua dap Gng dugc. Pé tai theo hudng (ng dung va ap
dung nhiing k¥ thuat va cac cong cu hd tro dé dé tai hoan thién tét hon.
3. Muc dich nghién ciru

Tiép can va tim hiéu vé Web ngit ngia (Semantic Web), cic cong nghé Web
nglt nghia (RDF/RDFS, ontology, OWL, SPARQL), Linked Data trong cac ung
dung thong minh trong hién nay.

Xay dung Ung dung Quan 1y tai nguyén thong minh theo Linked Data va hd

trg giang vién va sinh vién trong tim ki€m céc tai nguyén, va dir li¢u lién quan; tién



hanh phat trién demo duoc san phdm va dinh huéng tinh tng dung ciia san phim
vao thuc tién.

4. Doi twgng va pham vi nghién ciu

1. Pbi twong nghién ctru:

+ Web ngit nghia, RDF/RDFS, Ngén ngit truy vin SPARQL

+ MO hinh dir li¢u Linked Data.

+ OWL - Web Ontology Language
2. Pham vi nghién ctru:

+ Pé tai thuc hién 12 mot dé tai hudng tng dung va dugc thir nghiém st dung
trong moi trudong nghién ctru hodc céc co s¢ gido duc.

5. Phuwong phap nghién ctru

e Phuong phap phan loai va hé thong hoa 1y thuyét

e Phuong phap phan tich va tong hop 1y thuyét

e Phuong phéap chuyén gia

e Phuong phap thyc nghiém xay dugng trng dung theo quy trinh.

6. Noi dung nghién ctru

Noi dung nghién ctru cta luan vin duoc bd cuc thanh cac Chuong nhu sau:
Chuong 1: Tong quan vé Web ngit nghia va Linked Data

O chuong nay luan vin s& tim hiéu tong quan vé co so 1y thuyét va kién tric
ctia Web ngir nghia; dong thoi tim hiéu vé phuong phap mé hinh hoa dit liéu trong
Web ngit nghia 1a RDF cing vé6i cac tiép can xay dung co so tri thirc mién. Noi
dung ciing dugc tim hiéu siu vé cong nghé Web ngir nghia 1a mo hinh Linked Data
(Dir lidu Lién két) va nhitng van dé cong nghé trong thiét ké cac ing dung sir dung
Linked Data.

Chuong 2: Ung dung quan 1y va truy xuit tai nguyén thong tin trong trudng dai
hoc — Linked Open PTIT Data (LOPD)

Chuong nay di tim hiéu va phén loai cac ngudn tai nguyén thdng tin trong
truong dai hoc, va tap trung vao Hoc vién Cong ngh¢ Buu chinh Vién thong. Cac
ngudn tai ngudn thong tin s& tap trung tim hiéu va phan tich gom:

Tai nguyén vé KHCN: dé tai KHCN, bai b4o, cong trinh xuat ban trong va
ngoai nude, ho so KHCN ca nhan;



CAc tai nguyén thdng tin nay s& duoc phén tich dé xay dung cac luge d6 dir
liéu va chuyén dbi tir mo hinh dir liéu gbc sang mé hinh dit liéu Linked Data véi cac
két ndi dén cac datasets cua hé thong dir liéu Linked Data mé toan cau (Linking
Open Data).

Chuong 3: Phat trién tmg dung LOPD
Chuong nay tap trung vao cic khia canh phat trién tmg dung LOPD:
+ Cac coéng cu va md hinh phat trién tmg dung theo Linked Data
+ Phan tich va thiét ké hé théng LOPD;
+ Trién khai va phat trién

+ Két qua cai dat dat duoc



Chwong 1 - TONG QUAN VE WEB NGU NGHIA VA
LINKED DATA
1 Tong quan vé Web ngir nghia
1.1 Web cua ngay hom nay

World Wide Web da thay d6i xa hoi con ngudi vo cung to 16n. Nhu di thay
d6i cach thirc con nguoi trao doi véi nhau ciing nhu céch diéu hanh cong viée va
kinh doanh va su thay ddi 1a ¢ trung tAm ctua mot cudc cach mang: chuyén doi thé
gi61 phat trién sang mot nén kinh té tri thirc, hay no6i rong hon 1a mgt xa hoi tri thuec.
Sy phat trién nay ciing thay doi cach ching ta nghi vé cac chiéc may tinh. Bay gio
may tinh khong nhirng duoc dung dé thyuc hién cac phép tinh toan sd hoc ma ching
hau nhu dugc sir dung cho viée xur Iy thong tin, cac ing dung dic thu 1a cac CSDL,
xtr ly van béan, bang tinh va tro choi dién tur.

Nhirng théng tin hién nay trén World Wide Web chu yéu dugc biéu dién &
dang HTML, mot ngén ngit phd dung dé trinh dién thong tin. XML ra doi va tré
thanh mot cong cu trao doi dit licu khong co cAu tric, ban cu trac va co ciu tric
giita cac hé thong, nang cao su tich hop cuia cac ing dung. Tuy nhién, cac giai phap
dua trén XML cho qua trinh tich hop cta cac Gng dung va cac hé théng chua du, do
dir lidu dugc chuyén d6i thiéu mo ta twdng minh vé ngit nghia cua nod. Sy tich hop
ctia cac g dung ciing phai bao gdm su tich hop ca vé ngit nghia.

HTTP va HTML d3 cung cip cac cach dé c6 thé nhan thong tin va trinh dién
cac tai liéu siéu van ban. Tuy nhién, c6 mot khdi lugng khong 16 cac tai nguyén
thong tin trén Web, diéu ndy 1am nay sinh van dé 1 1am thé nao dé tim kiém chinh
Xac tai nguyén minh mong muén. Dir liéu trong cac file HTML c¢6 thé hitu ich &
ngir canh nay nhung vo nghia ddi v6i ngit canh khac. Nhan loai dang dan dan tién
dén cudc cach mang cong nghé 4.0 va ngdy cac cong nghé thong tin va truyén thong
da c6 kha nang dé thu thap duoc mot $6 luong 16n dir 1i€u ma ching cé lién quan
dén nhau vé mat khai niém, tuy nhién da sé nhitng mdi quan hé nay chi dugc con
ngudi “nhd™ chir khong duoc luu trit theo mot cach ma gitp cac may tinh c6 thé

hiéu dé xu 1y. Thach thirc nay da chi ra mot hudng nghién cr d6 12 tao ra kha ning



cho phép con ngudi tao, lwu giit, sip xép, ghi phu cha va truy xuit kho dir liéu ca
nhan rat 1én cua mdi ngudi trong qua khir theo hinh thirc nhu mot nhat ky cude
séng duoc cé thé hod va s& tré thanh mot sy bd sung va trg giap cho by nhd con
nguol.

Nhitng hoat dong nay déu dic biét khong dugc hd tro tdt cua céc cong cu
phan mém. Ngoai su ton tai cia cac lién két dé thiét lap cac lién két gitta cac tai
liu, thi cac cong cu co gia tri nhat trén Web hién nay la cac bg tim kiém (search
engines). Cac cong cu tim kiém theo tir khoa nhu Yahoo! va Google 1a cac cong cu
chinh trong viéc sir dung Web hién nay. RS rang ring Web s& khong thanh cong 16n
nhu hién nay néu khong c6 cac cong cu tim kiém. Tuy nhién, van ton tai cac van dé
lién quan dén cac ing dung cua chung:

e Truy hdi cao, dd chinh xac thap: Ngay ca khi cac trang lién quan chinh duoc
truy xuat, thi ching van khong hitu ich khi rat rat nhiéu céac tai lidu it lién
quan hoic khong lién quan ciing dugc 1dy vé. Qua nhiéu ciing dan dén khong
t6t cling nhu qua it.

e Truy hoi thap hodc khong co. Truong hop nay xay ra chung ta khong co
duoc cau tra 101 tr yéu cau cla chung ta, hoac céc tai li€u lién quan va quan
trong khong dugc 14y vé. Cho du viéc truy hoi thap kha hiém khi c6 d6i véi
céc cong cu tim kiém, nhung nd van xay ra.

e Cic két qua rat nhay cam véi tir vung. Thong thudng cac tir khod tim kiém
ban dau khong cho ta két qua nhu mong mudn, 1y do 13 céc tai liéu lién quan
stt dung cac thuat ngit khac véi truy van ctia chung ta. Diéu nay rd rang 1a
khong thoa man bai vi cac truy van cing ngit nghia nén cho ciing mot két
qua.

e Két qua chi 1a nhitng trang Web don gian. Néu chung ta can nhitng thong tin
dan trdi trong cac tai liéu khac nhau, chung ta phai thuc hién nhiéu truy vén
khéc nhau dé tap hop céc tai liéu lién quan; sau d6 ching ta s& xir Iy bang tay

dé trich rat cac thong tin timg phan roi két hop chung lai v6i nhau.



1.2 Web ngir nghia
1.2.1 Khai niém

Web ngir nghia khong la Web riéng biét ma la mot sy mo rong ciia Web hién tai,
theo cach thong tin duoc xac dinh y nghia t6t hon, nd cho phép may tinh va ngudi
cong tac v6i nhau tot hon. Web ngit nghia duoc hinh thanh tir ¥ twéng cua Tim
Berners-Lee, nguoi phat minh ra WWW, URI, HTTP, va HTML. Web ngit nghia la
mot mang ludi cac thong tin dugc lién két sao cho chung c6 thé duoc xt Iy d& dang
boi cac mdy tinh & pham vi toan cau. N6 duoc xem 1a cdch mo ta thong tin rat hidu
qua trén World Wide Web, va cling dugc xem 1a mot co s¢ dit 1iéu c¢6 kha nang lién
két toan cau. Web ngir nghia 1a mot phuong phap cho phép dinh nghia va lién két
dir liéu mét cach cd ngit nghia hon nhim phuc vu cho may tinh c6 thé “hiéu”
dugc. Web ngir nghia con cung cap mot mdi truong chia sé va xir 1y dir liéu tu dong
bang may tinh.[1]

Vi du: Gia sir ta can so sanh gia dé chon mua mot bo hoa hay ta can tra ctru
catalog ctia cac hing ché tao xe khac nhau dé tim ra thiét bi thay thé cho cac bo
phan bi hu hong. Thong tin ma ta thu dugc truc tiép trén Web co thé tra 101 cac cau
hoi nay nhung doi hdi con nguot phan tich y nghia cua dit liéu va su lién quan cua
n6 voi yéu cau dé ra, khong thé xir 1y ty dong bang may tinh.

Véi Web ngir nghia ta c6 thé giai quyét van dé nay bang 2 cach:

Thir nhat: N6 s& mo ta chi tiét dir liéu. Do d¢6 mot chuong trinh xir 1y khong can
quan tim dén cac dinh dang (format), hinh anh, quang cdo trén mot trang Web dé
tim ra sy li€én quan cua thong tin.

Thir hai: Web ngit nghia cho phép chiing ta tao ra mot file mo ta méi lién heé
gitra cac tap dir liéu khac nhau. Vi du: Ta co thé tao mot lién két semantic gifra cQt
mi qudc gia ‘zip-code’ trong co sd dit lidu (database) v6i trudng ‘zip® & trén giao
dién (form) nhap liéu néu chiing c6 chung y nghia. Diéu nay cho phép may tinh theo
cac duong két ndi va tich hop dit liéu tir nhiéu ngudn khac nhau. Y tudng lién két
cac nguén khéac nhau (tai li€u, hinh anh, con nguoi, khai niém,...) cho phép chung

ta mo rdng Web thanh mot moéi truong méi voi tdp cac moi quan h¢ mai gitra cac



ngudn dit liéu, tao ra cac mdi lién hé ngit canh (contextual relationship), diéu ma
Web hién tai chua lam duoc.
1.2.2 Siéu dir li¢u

Metadata (siéu dir liéu) ding dé mo ta tai nguyén thong tin. Thuat ngir
“meta” xudt x& 1a mot tir Hy Lap dung dé chi mot cai gi d6 c6 ban chét co ban hon
hodc cao hon. Mot dinh nghia chung nhét va duoc dung pho bién trong cong dong
nhirg nguoi 1am Céng nghé Théng tin: “Metadata 1a dit liéu vé dir liéu khac”
(Metadata is data about other data) hay co thé néi ngan gon 1a dir liéu vé dit liéu.

Trong cic pham vi cu thé, nhitng chuyén gia dua ra cac quan diém khac nhau
vé metadata:

Theo Chris.Taylor gidm ddc dich vu truy cadp thong tin thu vién thudc truong
dai hoc Queensland1 thi Metadata 1a dit liéu c6 cau trac duoc dung dé mo ta nhiing
dic diém cia tai nguyén. Mot mau tin metadata bao gdom mot sb lugng nhiing phan
tor dugc dinh nghia trude goi 1a elements dung mo ta déc tinh, thong tin tai nguyén.
MJi elements c¢6 thé ¢6 1 hay nhiéu gia tri.

Theo tién sT Warwick Cathro thudc thu vién quéc gia Australia thi mot phan tir
metadata hay con goi 12 metadata elements md ta tai nguyén thong tin, hay hd trg
truy cap dén mot tai nguyén thong tin.

Tom lai, ta ¢ thé hiéu metadata 1a thong tin dung dé mé ta tai nguyén thong
tin.

1.2.3 Kién triic Web ngir nghia

Web ngit nghia 1a mot tip hop/mot chong (stack) cac ngdn ngir. TAt ca cac 16p

ctia Web ngir nghia dugc sir dung dé dam bao d6 an toan va gia tri thong tin tré nén

tot nhét.
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Hinh 1.2.3. Kién tric Web ngir nghia[3]

- Lép Unicode & URI: Bao dam viée str dung tap ki tu qudc té va cung cip phuong
tién nham dinh danh cac ddi tuong trong Web ngir nghia. URI don gian chi 1a mot
dinh danh Web gidng nhu cac chudi bat dau bang “http” hay “ftp” ma ban thudng
Xuyén thdy trén mang (vi du: http://www.cadkas.com). Bt ky ai ciing c6 thé tao
mot URI, va ¢6 quyén so hitu chung. Vi vdy chiung di hinh thanh nén mot cong
nghé nén tang 1y tuong dé xdy dung mot hé thong mang toan cau thong qua do.

- Lép XML cung véi cac dinh nghia vé namespace (viing tén goi) va schema (lugc
d6) bao dam rang ching ta c6 thé tich hop cac dinh nghia Web ngit nghia voi cac
chuan dua trén XML khéc.

- Lép RDF [RDF] va RDFSchema [RDFS]:ta c6 thé tao cac cau lénh
(statement) dé mé ta cac dbi twong véi nhirng tir vung va dinh nghia cia URI, va
céc d6i twong nay co thé duoc tham chiéu dén béi nhimng tir vung va dinh nghia cta
URI ¢ trén. DAy ciing 14 16p ma ching ta c6 thé gan cac kiéu (type) cho céac tai

nguyén va lién két. Va ciing 13 16p quan trong nhét trong kién tric Web ngir nghia .
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- Lép Ontology: hd tro su tién hoa cua tir vung vi n6 ¢ thé dinh nghia méi lién hé
giita cac khai niém khac nhau. Mot Ontology (ban thé luan trong logic) dinh nghia
mot bd tir vung mang tinh phd bién & thong thudng, né cho phép cac nha nghién
ctru chia sé thong tin trong mot hay nhiéu linh vyc.

- Lép Digital Signature: dugce dung dé xac dinh chu thé cua tai liéu (vi du: tac gia
hay nhan dé ciia mot loai tai li¢u).

- Cdc I6p Logic, Proof, Trust: Lép logic cho phép viét ra cac luat (rule) trong khi
16p proof (thir nghiém) thi hanh cac luit va cing véi 16p trust (chip nhan) danh gia
nhiam quyét dinh nén hay khong nén chip nhan nhitng van dé da thtr nghiém.

1.2.4 Cac khai niém co ban cia Web ngir nghia

1.2.4.1 Thuc thé c6 tén

Thuc thé c6 tén 1a con nguoi, t6 chirc, noi chon va nhimg ddi twong khac duoc
tham khao dén bang tén. Thuc thé c6 tén khac vé mit ban chat 1dn ngir nghia véi
cac tir & chd no dugc dung dé chi cac ca thé riéng biét con céc tir duge dung dé chi
cac khai niém, quan hé, thudc tinh néi chung. Léy vi du trong cau:

“Ha Noi 1a tha d6 cta nudc Viét Nam” thi Ha Noi 1a thue thé ¢ tén trong khi
“thu d6”, “nudc” 1a cac tir vung.

Trong mdt tai liéu, cac thuc thé cé tén tao nén mot phan quan trong trong ¥
nghia cua tai liéu d6. Do do, nhung nglr nghia vao Web ngoai viéc phan tich cu
phap céc cau, ngtr nghia cho tir vung doi hoi phai c6 budc xac dinh ngltr nghia cho
cac thuc thé c6 tén. Tlr “ngit nghia” & day ciing c6 ¥ nghia han ché, am chi viéc mot
thuc thé thudc 16p hay thudc tinh cu thé nao d4 dugc dinh nghia tir trude. Day la
mot viée phire tap boi ngit nghia cho cac thuc thé ¢ tén doi héi tri thuc trong thé
gidi thyc. Néu mot thuc thé khong c6 trong co sé tri thirc thi khong thé cé két luan
nao khac vé thuc thé va xem nhu n6 khong c6 ngit nghia.

Bén canh van dé c6 lién quan dén co so tri thie di néi & trén, trong thuc té
mot thuc thé c6 thé c6 nhiéu tén khac nhau trong khi cac thuc thé khac nhau lai c6
thé ¢c6 cung tén. Diéu nay gay nhép nhéng trong viéc suy luan moét thuc thé chinh

xac thudc 16p hay thudc tinh nao. Va do dé, 1am anh huong 16n dén két qua suy
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luan. Trong tinh hudng nay, Web ngit nghia phai c¢6 kha ning phan tich ngir canh
chira thuc thé mot cach tu dong, can thiét c6 thém mot vai chi dan truc tiép tr con
nguoi dé thu giam khéng gian tim kiém va ting muc do tin cay ddi véi két qua suy
luan. Tré lai vi du trén, cting mot tén “Ha No6i” nhung c6 thé dung dé chi thu do caa
Viét Nam ciing c6 thé duoc dung dé chi mot nguoi co cung tén ndo khac.

1.2.4.2 Tai nguyén

Thuat nglr “tai nguyén” hay “resource” trén Web la mot pham tru rdng 16n
ding dé chi moi ddi twong c6 thé tim thiy trén Web nhu khai niém, tir vung, thuc
thé, tinh chat va quan hé giira cac ddi tuong. Tai nguyén trén Web ciing chinh 1a di
li¢u cua trang Web d6, va la myc tiéu nghién ctru cia Web ngir nghia.[1]

Tai nguyén trén Web la khai niém rdng hon thuc thé co tén. Va cling nhu thuc
thé c6 tén, cung mot tai nguyén nhung cé thé duoc dic tén khac nhau trong khi co
nhiéu tai nguyén ban chat khac nhau nhung lai c¢6 cing tén. Piéu d6 nay sinh yéu
cau dinh danh mdi tai nguyén bang mot dinh danh duy nhét. Cac tai nguyén khac
nhau s€ c6 dinh danh khac nhau. Dinh danh nay dugc goi 1a mot URI.

Vi du: Cho URI: www.somesite.com/rdf-syntax-ns#Statement. Trong do,
Statement 1a mot tai nguyén thudc 16p rdf-syntax-ns duoc tim thy trén trang Web
www.somesite.com. Ky tu ,#* duoc goi 1a mot identifier fragment (miu dinh
danh).

* Tai nguyén théng tin:

Tai nguyén thong tin chi cac tai nguyén dugc biéu dién trén Web bang cac tai
liéu dién tr nhu tép van ban, t€p am thanh, hinh anh,... Tai nguyén théng tin thuong
duoc biéu dién béi chinh n6 & dang céc tai li€u dién tu. Vi du: cac t€p van ban &
dang word, céac trang web HTML.

* Tai nguyén phi thdng tin

Tai nguyén phi thong tin con goi 1a tai nguyén thé gidi thuc chi cac thuc thé

tdn tai bén ngoai thé gidi thuc nhu con nguoi, noi chdn, mau séc, cic khai niém,. ..

Tai nguyén phi thong tin khong thé biéu dién truc tiép trén Web ma thudng phai
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biéu dién qua mot tai nguyén thong tin mé ta né. Vi du: Ong Nguyén Vin A, Thanh
phd Ha Noi, khai niém tha do.
1.2.4.3 Dinh danh tai nguyén
Tai nguyén dugc dinh danh bang URI (Uniform Resource Identifier - dinh
danh tai nguyén théng nhit). URI 12 mét chudi cic ky tw ding dé dinh danh tai
nguyén trén Internet. Nhitng dinh danh nay c6 kha ning tuong tic véi su biéu dién
clia tai nguyén trén mang st dung giao thirc cu thé va phd bién nhat 1a HTTP, do d6
thuong goi 14 luge dd HTTP URI. C6 nhiéu luge do khac ngoai HTTP URI nhu:
ftp, tel, urn, mailto.
Mot URI gdm c¢6 nhiéu thanh phan duoc liét ké dudi day:
e Luoc dd URI thuong 1a tén giao thirc (chang han http, ftp, news, mailto). O
day thuong 13 luge ¢6 HTTP URL
e Tén mién (vi du: http://www.portal.ptit.edu.vn).
e Chi dinh thém cong (c6 thé khong can néu 1a cong mic dinh cia dich vy).
e DPuong dan tuyét d6i trén may phuc vu cua tai nguyén (vi du: thumuc/trang).
e Cac truy van (tuy chon).

e Chi dinh muc con (tuy chon).

Cu thé hon:
http://www.portal.ptit.edu.vn:80/folder/page?timkiem=khoadh#tintuc
\ /\ I \_N /\ /\ /
| | | | | |
Luoc db may chu cong duong din  truy van muc con

Trong ngir canh Linked Data, ching ta chi sit dung HTTP URI vi day la cach
dinh danh t6t voi hai 1y do:

- HTTP URI cung cdp mdt cach don gian dé tao ra nhitng tén duy nhat trén
toan cau ma khong can quén 1y tap trung.

- HTTP URI khong chi 1am viéc nhu mot cai tén ma con c6 nghia la thdng tin

truy cap vé tai nguyén trén Web.
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1.3 Ngén ngit Co ciu mé td tai nguyén
1.3.1 Ngon ngir mo ta tai nguyén RDF

Ngbn ngit biéu dién dir liéu va tri thoc 14 mot khia canh quan trong cia
Semantic Web. Nhu di dé cap ¢ bén trén, XML 13 nén tang co ban lam nén web
ngir nghia, tuy nhién XML khong du kha ning dé tao ra ngit nghia trong web. Mic
dd XML cho phép ngudi ding thém dit liéu tiy ¥ vao cdu tric tai liéu nhung né
khong dé cap gi dén ngir nghia cua tai liéu ham chua.

Ngon ngit Co cdu mo ta tai nguyén - RDF dugc dé xuat nham khic phuc
nhimg nhuge diém caa XML khong thé giai quyét duoc. Pinh nghia co ban cia
ngdn ngit RDF 1a dung dé ma hoa céc siéu dir liéu ctia cac tai nguyén vao mot bd ba
(RDF Triple): [chu ngit], [vi tir] va [ddi twong]. Ta biét rang mdi mot thuc thé hay
khéi niém déu co cac thudc tinh, mdi thude tinh déu cé cac gia tri, vi vay moi tai
nguyén ciing déu c6 thé duoc biéu dién qua ngdn ngit RDF.

XML cung cép ct phap dé ma hoa dit liéu, RDF 1a mot co ciu chi ra diéu gi
d6 vé dix liéu. RDF cung cép mot mo hinh dit 1i€u, va mot ci phap don gian sao cho
cac hé théng doc 1ap co thé trao doi va sir dung nd. RDF dugce thiét ké sao cho hé
théng may tinh co thé hiéu dugc va c6 thé doc duogc thong tin, chtr khong phai dé
trinh bay dit liéu cho ngudi ding. La mot thanh phan cua Web ngit nghia, duoc dat
trén XML, RDF sir dung ct phap cia XML dé biéu dién thong tin, diéu nay co
nghia 13 céc tai liéu RDF duoc viét bang XML. Ngon ngit XML dung dé biéu dién
théng tin trong RDF duoc goi 1a RDF/XML. Théng qua dinh dang nay, cac thong
tin trong RDF c6 thé dugc trao ddi d& dang giita cac hé thong may tinh ciing nhu
cac hé diéu hanh hay cac ngdn ngit 1ap trinh tng dung khac nhau.

RDF mo ta cac ngudn tai nguyén boi b ba [chi ngit], [vi ti], [ ddi tuong].
Mot [vi tir] 1a mét khia canh, tinh chét, thudc tinh, hay mdi lién hé mo ta cho mot tai
nguyén. Mot phat biéu bao gém mot tai nguyén riéng bit, mot thude tinh dugc dat
tén, va gia tri thudc tinh cho tai nguyén d6 ([ddi twong]). Gid tri ndy co ban c6 thé 1a
mot tai nguyén khac hay mot gia tri mang tinh nghia den hay dang chudi vin ban

ty y. [Cha ngit] va d6i twong duoc xac dinh qua Pinh danh tai nguyén théng nhat —
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URL ching han ching c6 thé 1a mot lién két cia mot trang web. Céc [vi tir] ciling
dugc xac dinh qua URI, do do bat ki ai cling co thé dinh nghia ra mot khai niém
méi, mot thude tinh méi, bang cach chi can dinh nghia URI cho chung. Béi vi RDF
stt dung URI dé biéu dién cac thong tin trong mot tai liéu, cac URI dam bao rang
cac khai niém khong chi chtra vin ban thudn tiy ma n6 con 1a dinh danh tai nguyén
duy nhit ma tit ca nguoi dung c6 thé tim kiém duoc trén mang. Trong RDF, cic
URI dong mot vai tro rat quan trong: Ching ta co thé tao ra cac (si€u) dir li¢u dua
trén bat ky mot ngudn tai nguyén nao trén Web, ngit nghia dugc dwa vao cac ngudn
tai nguyén Web thong qua cac URIL, va URI cho phép lién két giira cac phan tur di
liéu thong qua cac thugc tinh.[1]
1.3.1.1 M6 hinh dir liéu RDF
Su két hop ctia mot nguon tai nguyén ([chu ngit]), mot thude tinh ([vi tir]) va
mot gia tri cua thudc tinh dugc ([déi tuong]) duoc dat trong mot Phét_biéu. Vi du
mot cau nodi nhu sau: “Giam ddc ciia cong ty Garden Network 1a Nguyén Van A”,
Nhu vy, ta c6 thé biéu dién boi mot Phat biéu véi cac “thong sd” sau:
- Chu ngit ciia Phat_biéu RDF 1a: “Cong ty Garden Network”
- Tinh chat la: “Gidm doc”
- Béi tugng 1a: “Nguyén Vin A”
M6 hinh co ban ctia RDF gdm ba bo phan sau:
e Tainguyén: 1a tt ca nhitng gi dugc mo ta bang biéu thirc RDF
e Thudc tinh: 13 dic tinh hay quan hé mé ta tinh chat tai nguyén
e Phéat biéu: mdi phat biéu gdm ba thanh phan sau
- [Chu ngit]: dia chi hay vi tri tai nguyén mudn mo ta.
- [Vi tir]: Xé&c dinh tinh chat cua tai nguyén.
- [Péi twong]: ndi dung gan cho thudc tinh.
1.3.1.2 RDF va Co s0 dir liéu quan hé
Trong cac Co so dit liéu quan hé truyén théng, dir liéu duoc luu dudi dang cac
bang. Trong mdi bang, mdi hang 1a mot ban ghi khong c6 giéi han vé sb luong cac

truong. Vi du ta c6 bang sau:



15

MSTL Tén TAc gia NXB So trang | SO hwong
TL010100 | CTDL & GT | Nguyén A | PHQG 200 80
TL010100 | Lap trinh OOP | Tran B PHQG 220 100

Néu luu céc dir liéu trén dudi dang RDF, doi hoi cac dir li€u phai dugc chia
nho dé luu duéi dang cac bo ba:
MSTL Tén
TLO010100 CTDL & GT
TLO010100 Lap trinh OOP

Phat biéu: { TL010100, Tén, “CTDL & GT”}

So v6i CSDL quan hé, cach luu trit dudi dang RDF ¢6 nhitng vu diém sau:

- To chirc dit liéu don gian, dong nhat nén thong tin dé dang chinh sira

- CAu truc bo ba giup ta dé truy xuat cac thong tin bai cac hé thdng suy luan,
tim kiém ngir nghia. Ciing nhd' vy ma nhitng bo xir Iy RDF ¢6 thé suy ra nhitng tri
thirc méi

- Chia sé dit liéu trén mang nhd su dong nhat
1.3.1.3 D6 thi RDF

Tap hop cac bd ba tao thanh d6 thi RDF (dd thi c6 huéng). Cac nit trong do
thi 1a [chu ngit] va [ddi twong], cac cung trong dd thi 1a [Vi tir] va lubn c6 hudng tir

[chu ngit] t6i [ddi twong]. Dung dd thi 1am cho thong tin thé hién 1 rang va d& hinh

Vi tur )
Chd ngiv - P}i trong

Hinh 1.3.1.3. 6 thi RDF

dung hon.

1.3.1.4 Cu phap cua RDF
Mo hinh RDF thé hién mot mo hinh & muc triru twong dé dinh nghia siéu dir
ligu. Cu phép RDF dugc dung dé tao ra va trao doi siéu dit liéu, vi thé RDF dua trén

cu phap XML. Cu phap co ban ctia RDF c6 dang nhu sau:
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[1] RDF ::=['<rdf:RDF>'] description* ['</rdf:RDF>"] [2] description ::=
‘<rdf:Description’ idAboutAttr? >' propertyElt* '</rdf:Description>'

[3] idAboutAttr ::= idAttr | aboutAttr

[4] aboutAttr ::='about="" URI-reference "

[5] idAttr ::="ID="" IDsymbol ""

[6] propertyElt ::= '<' propName '>' value '</' propName ">'| '<' propName
resourceAttr '/>'

[7] propName ::= Qname

[8] value ::= description | string

[9] resourceAttr ::= 'resource=""tham chiéu URI"" [10] Qname ::=
NSprefix "' ] name

[11] URI-reference ::= string, interpreted per [URI] [12] IDsymbol ::=
(bat ky ID nao hop 1é nao ciia XML) [13] name ::= (bat ky tén hop 1¢
nao cua XML)

[14] NSprefix ::= (bat ky tiép dau ngit namespace hop 1é nao)

[15] string ::= (bat ky chudi nio)

Vi du:
Xét phat biéu sau {ketquabongda.html, create-date, “15-05-2020"}
CU phéap RDF/XML dé biéu dién cho phét biéu trén nhu sau:

: <?xml version="1.0"?>

: <rdf:RDF xmlins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
- xmlIns:exterms="http://www.24h.vn/">

: <rdf:Description rdf:about="http://www.24h.vn/ketquabongda.html">
: <exterms:creation-date>15-05-2020</exterms:creation-date>

: </rdf:Description>

: </rdf:RDF>

Trong do:
Dong 1: 14 khai bao XML, cho biét ndi dung theo sau dua trén ct phap XML

~NOoO ok wWwN P

va phién ban XML duogc dung.

Dong 2 va 3: bat dau vai thé rdf:RDF, cho biét rang ndi dung XML tiép theo
mo ta RDF. Tir khéa ndy xac dinh tai liéu nay dugc biéu dién dudi dang RDF. Tiép
theo 1a phan khai bao khong gian tén XML dugc sir dung trong tai liéu, tily vao nhu
cau va muc dich sir dung ma ta c6 thé dung cac khong gian tén khac nhau cho timg

tai lidu.



17

Dong 4, 5, 6: md ta nhitng ménh dé RDF. Dé mo6 ta bat ky phat biéu nao dang
RDF/XML c6 thé dung rdf:Description, va rdf:about , day chinh 1a [chi ngi] cia
phat biéu. Thé bat dau rdf:Description trong dong 4 cho biét bt diu mé ta vé mot
tai nguyén, va tiép tuc dinh danh tai nguyén nay dung thudc tinh rdf:about dé chi ra
URI cua tai nguyén..

Dong 5 cung cap 1 phan tir thudc tinh, v6i Qname 14 exterms:creation-date
nhu 1a thé cia nd. Noi dung cua phan tir thudc tinh nay 13 [ddi twong] cua
Phét_biéu, c6 gia tri 1a kiéu chudi ki tw “15 thang 05 nim 2020 .

Dong 7: cho biét két thiic ctia thé rdf:RDF bat dau ¢ dong 2 va ciing 1a thé két
thuc cua tai liéu RDF

e B{§ chira RDF

Pé mo ta tap hop cua nhiéu ddi tuong nhu magt bai bao khoa hoc dugc viét bi
nhiéu tac gia, danh sach cic sinh vién trong mot khoa hoc, v.v... RDF cung cép
nhiéu kiéu va nhiéu thudc tinh tich hop sdn gitip mé ta duoc nhimg tip nhu vay,
trong d6 co kiéu khai bao “bd chira” (container), dung dé luu danh séch cac tai
nguyén hodc cac kiéu gia tr1 (Mgt bo chtra 1a mdt nguén tai nguyén chira nhirng cai
gi 46, nhitng cai gi d6 duoc dit trong bd chira duoc goi 13 cac thanh vién).Cac phan
tr ciia mot bo chira c¢6 thé 1a cac tai nguyén URI (co thé 1a rdng) hay 1a cac gié tri
kiéu chudi ki tv. RDF dinh nghia 3 loai ddi tuong “bd chua”: Bag, Sequence, va
Alternative.

<rdf:Bag> la danh sach khong c6 thir tu cua cac tai nguyén hoac cac gia tri.

Bag cho phép nhiing gia tri ¢6 thé tring 1ap nhau.
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Vi du:

<?xml version="1.0"?>
<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:group="http://www.abc.vn/group#">
<rdf:Description rdf:about="http://www.caohoc.com.vn/database">
<group:member>
<rdf:Bag>
<rdf:li>Nguyén Van A</rdf:li>
<rdf:1i>Lé Thi C</rdf:1i>
<rdf:li>Tran B</rdf:li>
</rdf:Bag>
</group:member>
</rdf:Description>
</rdf:RDF>

<rdf:Seq> 1a danh sach c6 thir tu clia cac tai nguyén hoic cac gia tri. Chang
han dung Sequence dé luu trit cac gia tri theo tht ty bang chir cai. Sequence cho
phép nhiing gia tri c6 thé triung 1ap nhau.
Vi du:

<?xml version="1.0"?>
<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:group="http://www.abc.vn/group#">
<rdf:Description rdf:about="http://www.semlib.com/database/dbs">
< paper:format>
<rdf:Alt>
<rdf:li>pdf</rdf:li>
<rdf:li>doc</rdf:li>
<rdf:li>latex</rdf:1i>
</rdf:Alt>
</paper:format>
</rdf:Description>
</rdf:RDF>




19

<?xml version="1.0"?>
<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:group="http://www.abc.vn/group#">
<rdf:Description rdf:about="http://www.cachoc.com.vn/D18TS">
<class:member>
<rdf:Seq>
<rdf:li>Nguyén Van A</rdf:li>
<rdf:1i>Lé Thi C</rdf:1i>
<rdf:1i>Tran B</rdf:li>
<rdf:li>Va D</rdf:li>
</rdf:Seq>
</class:member>
</rdf:Description>
</rdf:RDF>

< rdf:Alt> 1a mot danh sach cac tai nguyén hoac cac gia tri, dugc dung dé
biéu dién cac gia tri lya chon ctia mot thudc tinh (nguoi dung chi co thé duoc lua
chon mot trong cac gia tri do).
Vi du:
e Tap hop RDF
Tap hop RDF (Collection RDF) duoc sir dung dé mo ta cac nhoém chi chira
nhirng thanh vién da duoc dac ta. Nhu ta da biét, trong RDF, mot bo chira RDF cho
thay cac thanh vién cta no 1a cic ngudn tai nguyén, nd khong cho biét rang nhiing
thanh vién nao khéng duoc phép. [4]
Mot tap hop dugc mo ta boi thude tinh rdf:parseType="Collection".
Vi du:

<?xml version="1.0"?>

<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlins: paper ="http://www.abc.vn/paper#">

<rdf:Description rdf:about=" http://www.semlib.com/database">
<paper:sub rdf:parseType="Collection">

<rdf:Description
rdf:about="http://www.semlib.com/database/relativedb"/>
<rdf:Description
rdf:about="http://www.semlib.com/database/activedb"/>
<rdf:Description rdf:about="
http://www.semlib.com/database/objectdb"/> <rdf:Description
rdf:about="http://www.semlib.com/database/xmldb"/> </ paper:sub>
</rdf:Description>

</rdf:RDF>
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1.3.2 Lwoc do RDF va truy van RDF
1.3.2.1 Lugc @6 RDF

RDF cung cip mdt cach dé mé ta cac phat biéu don gian vé cac resource, st
dung cac thudc tinh va gia tri dd dugc dinh nghia trudc. Tuy nhién, RDF chi cho
phép dinh nghia cic quan hé, chir khong noi rd chi ¢ thé cé cac loai quan hé nao,
hay céc kiéu ddi tuong c6 thé ¢ trong mién hién tai. Pé lam duogc didu nay, ching
ta s& phai st dung mot phién ban mo rong cua RDF, goi 1a lwvge 46 RDF (RDF
Scheme - RDFS). Lugc @6 RDF 1a mot ngdn ngit ban thé luan dang don nhat, né
cung cip mot khung dé mo ta cac 16p, thude tinh ctia tng dung cu thé. Cac 16p
trong RDFS gidng nhu céac 16p trong l1ap trinh hudng d6i twong, cho phép céc tai
nguyén dugc dinh nghia nhu 13 mot thuc thé cua 16p, hay 16p con cua 16p. [2][3]

Pé thyc hién phan chia cac 16p va cac 16p con, RDFS sir dung cic phan tir
nhu: rdfs:Class va rdfs:subClassOf.

Vi du: Xét luge do sau: 16p B 1a con cua 16p A

Class A

A

Class B

Hinh 1.3.2.1 Quan hé ké thira
Str dung RDFS dé dinh nghia, chu thich céac mbi quan h¢ trén, ta co:

<?xml version="1.0"?>

<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xml:base="http://www.javasample.net/oop#">

<rdf:Description rdf:ID="classA">

<rdf:type rdf:resource="http://www.w3.0rg/2000/01/rdf-
schema#Class"/>

</rdf:Description>

<rdf:Description rdf:1D="classB"> <rdf:type
rdf:resource="http://www.w3.0rg/2000/01/rdf-schema#Class"/>
<rdfs:subClassOf rdf:resource="#classA"/>

</rdf:Description>

</rdf:RDF>
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Khi 16p RDFS 1a tai nguyén RDF, ta c6 thé dung rdfs:Class thay vi

rdf:Description, vi du trén dugc viét lai:

<?xml version="1.0"?>

<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xml:base="http://www.javasample.net/oop#">

<rdfs:Class rdf:ID="classA"/>

<rdfs:Class rdf:ID="classB">

<rdfs:subClassOf rdf:resource="#classA"/>

</rdfs:Class>

</rdf:RDF>

1.3.2.2 Dinh nghia lop
Cac tai nguyén trén Web co thé chia thanh cac nhom goi 1a 16p. Cac thanh
vién ctia nhém dugc xem nhu 13 thé hién cua 16p d6. Thong qua cac dinh danh URI,

c4c tai nguyén duoc truy xuat va ¢ thé dugc mé ta bang cac thudc tinh RDF. Thudc

tinh rdf: type duoc st dung dé chi ra mot tai nguyén 13 mot thé hién cia mot 16p.

Phan ti M6 ti Lép con cia Kiéu
(rdfs-subClassOf) (rdftype)

rdfs:Resource Tat ca céc tai nguyén rdfs:Resource | rdfs:Class
rdfs:Class Tat ca céc lop rdfs:Resource | rdfs:Class
rdfs-Literal Gia tr1 don eian rdfs:Resource | rdfs:Class
rdfs:Datatype Kiéu dit lidu rdfs:Class rdfs:Class
rdf XMLLiteral Gia tr1 don gian XML rdfs:Literal rdfs:Datatype
rdf:Property Cac thude tinh rdfs:Resource | rdfs:Class
rdf:Statement Cac khai bao rdfs:Resource | rdfs:Class
rdf:List Cac danh sach rdfs:Resource | rdfs:Class
rdfs:Container Container rdfs:Resource | rdfs:Class
rdf'Bag Container khong c6 thir tir | rdfs:Container | rdfs:Class
rdf:Seq Container co thir tu rdfs:Container | rdfs:Class
rdf:Alt Container thay thé rdfs:Container | rdfs:Class
rdfs:Container Sc ti 3 tha
MembershipProperty 3:—1'1:;:1@': Hnl quan he fhanh rdf Property rdfs-Class

Bang 1.3.2.2. Cac 16p trong RDFS
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1.3.2.3 Dinh nghia thuoc tinh

M0 ta céc tinh chét cta khai niém. Lugc dd RDF cung cép mot bd tir vung dé

mo ta lam thé nao ma cac thudc tinh va 16p cé thé duoc s dung cung nhau trong

RDF
Phan ti Mo ta rdfs:domain rdfs:range
rdfs:range Han ché cac doi trong rdfProperty rdfs:Class
rdfs:domain Han ché cdc doi trong rdf-Property rdfs:Class
rdf:type Thé hién cia rdfs: Resource | rdfs:Class
rdfs:subClassOf L&p con cua rdfs:Class rdfs:Class
rdfs:subPropertyOf | Thudc tinh con cua rdf Property rdf Property
rdfs:label Nhap_cc: ngh x ( .2 cho rdfs: Resource | rdfs:Literal
ngrrot dung de hieu)
rdfs:comment Lot chu giai (danh cho rdfs: Resource | rdfs:Literal

ngudi ding dé hiéu)

rdfs-member

Thanh vién cua container

rdfs: Resource

rdfs: Resource

rdf:first Phan tir dau tién rdf:List rdfs: Resource
rdfrest Phan con lai cua danh sach | rdf-List rdf-List

rdf: 1, rdf 2 Thanh vién cua Container | rdfs:Container | rdfs: Resource
rdfs:seeAlso Thong tin xem thém rdfs: Resource | rdfs: Resource
rdfs:1sDefineBy Dinh nghia bot rdfs: Resource | rdfs: Resource
rdf:value Cac g4 tr1 co cau trile rdfs: Resource | rdfs: Resource
rdf:object Do1 trong cia khai bao rdf-Statement | rdfs: Resource
rdf’predicate Predicate khai bao rdf-Statement | rdfs: Resource
rdf’subject Chu thé clia khai bdo rdf-Statement | rdfs: Resource

Béang 1.3.2.3. Cac thugc tinh trong RDFS

Thudc tinh quan trong nhat dugc sir dung trong trudng hop nay 1a rdfs:range va

rdfs:domain
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Tap cac tai nguyén x
trong mét linh vyc
Tap gia in cac
thudc tinh

A 14 khong gian rang budc mién cla thudc tinh
X la khéng gian rang budc gidi han cla thudc tinh

Hinh 1.3.2.3. Khéng gian mién va giéi han clia thudc tinh RDFS

<rdfs:range> ding dé chi gi tri ctia mot thudc tinh 14 thé hién cua mot 16p. Vi
du ta c6 phat bicu sau:

ex:Person rdf:type rdfs:Class .

ex:author rdf:type rdf:Property .

ex:author rdfs:range ex:Person .

Phat biéu nay chi rﬁng ex:Person 1a mét 16p, ex:author 1a mot thudc tinh, va
thudc tinh ex:author c6 [ddi twong] 13 thuc thé cua 16p ex:Person. Tuy nhién mot
thudc tinh ¢ thé co nhiéu rdfs:range, chang han:

ex:hasMother rdfs:range ex:Female .

ex:hasMother rdfs:range ex:Person .

Thudc tinh rdfs:range c6 thé dugc s dung dé chira gia tri cuia kiéu chudi ki tu

ex:age rdf:type rdf:Property .

ex:age rdfs:range xsd:string.

<rdfs:domain> duoc sir dung dé chi ring mot thudc tinh 1a thudc tinh ctiia mot
16p nao d6. Vi du nhu ta mudn thudc tinh ex:author 1a thudc tinh cta 16p ex:Book,ta
c6 phat biéu sau: ex:Book rdf:type rdfs:Class .

ex:author rdf:type rdf:Property .

ex:author rdfs:domain ex:Book .

Va mot thude tinh cling c6 nhiéu thudc tinh rdfs:domain khac:

exterms:weight rdfs:domain ex:PC.
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exterms:weight rdfs:domain ex:MotorVehicle.
Céc luat suy dién trong luoc d6 RDF
C6 6 truong hop suy dién theo cac cap loai 16p, thudc tinh, 16p con, thudc tinh
con, mién, gi61 han.
Truong hop 1: Suy dién vé loai cua 16p
IF (c2, subClassOf, c1)
AND (X, type, c2)
THEN (X, type, cl)
Vi du:
IF (Man, subClassOf, Person)
AND (Nam, type, Man)
THEN (Nam, type, Person)
Truong hop 2: Suy dién vé thudc tinh cua 16p
IF (p2, subPropertyOf, pl)
AND (X, p2,y)
THEN (x, p1,y)
Vi du:
IF (author, subPropertyOf, creator)
AND (Nam, author, KhoalLuan)
THEN (Nam, creator, KhoalLuan)
Truong hop 3: Suy dién vé 16p con cua 16p
IF (c2, subClassOf, c1)
AND (c3, subClassOf, c2)
THEN (c3, subClassOf, cl)
Vi du:
IF (ClassB, subClassOf, ClassA)
AND (ClassC, subClassOf, ClassB)
THEN (ClassC, subClassOf, ClassB)

Truong hop 4: Suy dién vé thudc tinh con cua thudc tinh
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IF (p2, subPropertyOf, p1)
AND (p3, subPropertyOf, p2)
THEN (p3, subPropertyOf, p1)
Vi du:
IF (parent, subPropertyOf, ancestor)
AND (father, subPropertyOf, parent)
THEN (father, subPropertyOf, ancestor)
Truong hop 5: Suy dién trong mién (domain)
IF (p1, domain, cl)
AND (x, pl,y)
THEN (X, type, cl1)
Vi du:
IF (author, domain, Human)
AND (Nam, author, KhoalLuan)
THEN (Nam, type, Human)
Trudng hop 6: Suy dién trong ddy gidi han (range)
IF (p1, range, cl)
AND (x, pl,y)
THEN (y, type, cl)
Vi du:
IF (author, range, Document)
AND (Nam, author, Khoaluan)
THEN (KhoaLuan, type, Document)
1.3.2.4 Ngén ngit truy van RDF
RDF 12 mot cach dé mé ta thong tin vé cac tai nguyén Web mot cach linh
dong. Véi lugng théng khong 16 trén Web can phai c6 ngdn ngit truy van cac tai
liéu RDF mot cach nhanh chéng va chinh xac. T6 chitc W3C da phat trién ngon ngit
truy van trong céc tai liéu RDF dua trén ct phép clia ngdn ngit truy van SQL trong

CSDL quan hé. Trong phan nay s& giéi thiéu so lugc ngdn ngit truy van RDF thong
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dung 1a SPARQL. Chi tiét vé ngon ngit SPARQL xem tai
http://www.w3.org/TR/rdf-spargl-query/[6]

SPARQL 1a mét ngodn ngit dé truy cap thong tin tir cac luge dd6 RDF. N6 cung
cip cac tinh nang sau:

- Trich thong tin tir cac dang cua URI

- Trich thong tin tir cac lugc con

- Xay dyng d6 thi RDF méi dua trén thong tin trong do thi truy van

Mot cau truy van bao gém 2 ménh dé, ménh d¢& SELECT va ménh dé
WHERE. Ménh d& SELECT dinh danh cac bién ma tng dung quan tim va ménh dé
WHERE bao gff)m cac mau diéu kién cho céac b ba.

Vi du:

PREFIX rdf syntax : <http: / /www.w3. org
/1999/02/22—rdf—syntax—ns#>

SELECT ?x

WHERE {?x rdf syntax : type <ht tp : / /example.com/someType>}

Céc gié tr1 dugc dat trong diu ‘<> dung dé chi mot dinh danh URI. Céac gia tri

(132

dugc dat trong dau (“) 1a cac gia tri chudi ki ty. Bién trong ngdn ngit truy van c6
gia tri toan cuc. Bién thuong bat dau vai ki tu <2 hay ki tu ‘$’ dé chi mét bién.
SPARQL cung cap mot co ché viét tit. Tiép dau ngir (prefix) dung dé lam gon cac
URI trong truy van.

1.4 Linked Data
1.4.1 Khai niém vé Linked Data

Trong hoat dong tinh toan may tinh, Linked data m6 ta mot phuong thirc tao ra
dit liéu c6 ciu trac dé co thé lién két dugce voi nhau va tré nén co ich. Linked data
dugce xay dyng dua trén cac tiéu chuan cong nghé Web nhu HTTP va URI dé mé
rong kha nang chia sé thong tin theo cach co thé dugc doc tu dong tir cac may tinh
hon 1 viéc chia sé ndi dung trén cac trang web dé phuc vu cho nguoi dung. Piéu

nay cho phép cac nguon tai nguyén khac nhau duge két nbi va truy van. [1][2]


http://www.w3.org/TR/rdf-sparql-query/
https://vi.wikipedia.org/wiki/M%C3%A1y_t%C3%ADnh
https://vi.wikipedia.org/wiki/World_Wide_Web
https://vi.wikipedia.org/wiki/Hypertext_Transfer_Protocol
https://vi.wikipedia.org/wiki/URI
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Tai nguyén Tai nguyén M~ Tai |1gu:..rén Tai nguyén ‘,_\_“\ Tai nguyén

Tai nguyen Tai nguyen "“\-..‘ Tai nguyen Tai nguyén Tai nguyén

T Lign két i Lign két T Lién két ¥ Lién két T

Hinh 1.3.1. M hinh lién ké dir liéu trong Web ngir nghia

1.4.2 Quy tic Linked Data
Tim Berners-Lee liét ké bén quy tac trién khai Linked data trong cac thao luan
cua minh dugc tom gon trong cac dong sau:
1. Dung URI dé dinh danh moi tai nguyén.
2. Str dung HTTP URI d cac tai nguyén nay duoc tham chiéu va tim kiém
("tham chiéu lai") boi moi ngudi hay céc tng dung.
3. Cung cap thong tin hiru ich vé céac tai nguyén khi cac URI cia né duoc tham
chiéu lai, str dung cac dinh dang tiéu chuan nhu RDF/XML.
4. Bao ham céc lién két dén lién két khac, cac URL c6 quan hé bén trong di liéu
tim thdy dé phét trién kha ning tim kiém cac thdng tin lién quan khac trén Web.
Luu ¥ rang mic du ludt quy tic thir ba dé cap dén "cac dinh dang tiéu chuan",
n6 khong can bat cir tiéu chuan dic ta ndo ca, chang han nhu RDF/XML.

1.5 Tiéu két chwong 1

Chuong nay trinh bay nhing khai niém cin ban nhung lai v6 cling quan trong, 1a nén
tang 1y thuyét va cdt 16i cho cac hudng phat trién cao hon sau nay. Phan dau chuong da
gidi thiéu Web ngir nghia 1a gi, tai sao can nghién ctru nd, cach tiép can cia no dé giai
quyét vin d& Web hién tai gip phai. Kién truc va cac chuan duoc khuyén nghi str dung

trong Web ngit nghia, cac thach thuc hién hitu. Phan sau néi vé Linked Data - y tuong


https://vi.wikipedia.org/wiki/Tim_Berners-Lee
https://vi.wikipedia.org/wiki/URI
https://vi.wikipedia.org/wiki/Hypertext_Transfer_Protocol
https://vi.wikipedia.org/w/index.php?title=Dereferenceable_Uniform_Resource_Identifier&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=RDF/XML&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=RDF/XML&action=edit&redlink=1
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dang dan duoc hoan thién trong thyc té: mot dam may dir liéu toan cAu, duy nhét, dﬁy du,

dugc cong bo rong rai va rat quan trong, moi thur dugc lién két voi nhau.
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Chwong 2 - UNG DUNG QUAN LY VA TRUY XUAT TAI
NGUYEN THONG TIN TRONG TRUONG PAI HQC-
LINKED OPEN PTIT DATA (LOPD)

2.1 Tién trinh xdy dung vrng dung LOPD

4

/' TIEN TRINH XAY DUNG LOPD

1 1
! [ Chuln bi dit lieu ] :
I I
! | !
1 1
1 B 1
: [ Tao va sinh lién két ] !
1 1
| v |
1 B 1
\ [ Xuat ban dit liéu ] )
[ Kiém thir va g& 15 ]

Hinh 2.1. Tién trinh xuét ban Linked Data 1én Web
Qua cac khai niém va ciing nhu cac dinh nghia thi toi dua ra tién trinh dé xay
dung tng dung LOPD gdm cic tién trinh & trén: “chuan bi dir liéu, tao va sinh lién
két, xuat ban dir liéu, kiém thur va g& 16i”. Cac budc thuc hién trong quy trinh &
hinh 2.1 yéu cau phai mat thiét va c6 su twong tic manh mé v4i nhau dé chinh xac
theo nguyén ly Linked Data.
Trong do:

e Buoc I:

Chuén bi dir lidu: Budc dau tién dé xay dung ung dung 1a chudn bi dit liéu cho
mg dung. D liéu cua ung dung chinh 13 cac tai nguyén trén Web, do d6 chuan bi
dir liéu trude hét chinh 1 viée thiét ké khong gian tén URI cho tap dit liéu, c6 thé
hiéu d6 1a cach tao ra URI cho dit liéu cua ung dung. Va sau d6 s€ tao mdi hodc

chon dé€ sir dung lai cac bd tir vung ¢ san.
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e Budc 2:

Tao lién két: Lién két dir liéu (typed link) chinh 1a diéu cét 16i cia Web dir liéu.
Néu khong co6 lién két hay chi c6 nhitng lién két & mirc ndi bo, dit liéu bi gi61 han
trong nhitng pham vi nhit dinh. Lién két dit liéu cho phép sinh vién, giang vién hay
cac tmg dung duyét qua nhitng ngudn di liéu khac nhau va kham pha thém di liéu,
thong tin hitu ich. Trong cac tmg dung Linked Data, d6 chinh 1a cac lién két RDF
dua trén cac lugt d6 RDF (RDFS)

e Budc 3:

Xuat ban dir lidu: Viéc xuét ban 1én Web nhu thé nao hiéu qua phu thudc nhiéu
yéu t6. Pau tién phai ké dén 13 dit liéu cua ching ta 16n bao nhiéu? Néu chi xuét ban
vai trim bd ba RDF, ching ta c¢6 thé cung cap chiing trong 1 tép RDF tinh va tai 1én
Web. Néu dir liéu nhiéu hon, chung ta c6 thé dwa vao trong kho luu trir RDF va
ding cac cong cu giao tiép nhu Pubby dé xuat ban chung. Tiép dén, chung ta can
xem xét hién nay dit liéu dang duoc luu trit nhu thé nao? Néu thong tin hién dang
Iwu trir trong CSDL quan hé, chiing ta c6 thé ding D2R Server dé chuyén d6i va
xuat ban kiéu khung nhin RDF. Néu thong tin 13 c¢6 sin théng qua API, ban co thé
cai dat mot bao boc quanh cac APL Néu thong tin cia ban ¢ dang khac nhu MS
Excel, CSV hay BibTeX, ban can chuyén qua RDF trudc. Va mot yéu td nira can
quan tam 1a su thay d6i hay cap nhat cua dit liéu. Néu dit liéu phai thay d6i thuong
xuyén, ching ta c6 thé thich cach tiép can ma sinh ra khung nhin RDF trén di liéu
nhu D2R Server.

e Budc 4:

Kiém thir va g& 16i: Sau khi xuét ban thong tin dang Linked Data trén Web,
chung ta can kiém tra thong tin c6 dugc truy cdp ding chua. Ching ta c6 thé kiém
tra cac URI v&i dich vu kiém tra Linked Data st dung Vapour Linked validation
service tai dia chi http://vapour.sourceforge.net/. Dich vu nay sinh ra cac bao céo
chi tiét cach URI hoat dong voi cac yéu cau HTTP nhu thé nao. Thém vao d6, dé
xem dit liéu Linked Data ctia chung ta di hién thi dung trong cac trinh duyét va cac

lién két c6 hoat dong dung nhu mong mudn khong, ching ta c6 thé nhap cac URI
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vao trong cac trinh duyét Linked Data nhu Tabulator, Marbles, OpenLink RDF
Brower, Disco.
2.2 Jena
2.2.1 Gioi thiéu
Jena 1a mot Java framework dung cho viéc xay dung cac ing dung web ngit
nghia. Cung cap mdt mdi trudng lap trinh cho RDF, RDFS and OWL, SPARQL.
Bao gdm cac cong cu suy dién tir cac luat co s& (rule-based inference engine). Open
source Phién ban dau tién ra doi 2000 do HP Lab xay dung Jena 2 ra doi vao 2003 —
phién ban hién tai 1a Jena 3.14.0
Jena Framework bao gom:
e RDF API: Giao dién 1ap trinh cho RDF
e OWL API: Giao dién lap trinh cho OWL
e Xuit va doc cac file RDF theo dang RDF/XML, N3 va N-Triples
e Cho phép luu trit trong bd nhd, luu trir ¢b dinh trong cac tap tin don hay
trong cac h¢ quan tri co s¢ dir liéu (MySQL, HSQLDB, PostgreSQL, Oracle,
Microsoft SQL Server)
e Hé truy van SPARQL
2.2.2 Jena API
Kién trac cta Jena da duogc thiét ké dé cho phép tich hop mot cach dé dang cac
thanh phan xir 1y c6 thé thay thé nhu bo phan tich dit liéu (parser), xuat ban (writer),
Iuru trit va truy van.,
Jena API bao gdm mot tap cac giao dién Java mé ta cac nguon tai nguyén
(resources), cac thudc tinh (properties), cic phat biéu (statements) va cac mo hinh

(model) duéi dang khung mé ta tai nguyén RDF (Resource Description Framework)
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rdf
parser
JenaAPI
common model ue

classes qly

engine

memory sql
store store

Hinh 2.2.2. Céc thanh phan cia Jena API
2.2.3 Kién triic Jena 3

RDFNode interface: Cung cap cac thanh phan cta cac bo ba RDF {predicate,
subject, object}.

Literal interface: Dung dé mé ta cac chudi va chuyén doi mot sd kiéu cua Java
nhu String, Int, va Double. Cac ddi tugng hién thyc giao dién Property c6 thé 1a
mot predicate trong bo ba {predicate, subject, object}.

Statement interface: mo ta b ba {predicate, subject, object}. Pong thoi nd
cling ¢6 thé duoc dung nhu mot d6i tuong .

Cac d6i tuong hién thuc cac giao dién Container, Alt, Bag, hodc Seq co thé 1a

doi tuong .
=<mterface==
EDFNode
<<mterface>> <<mterface=>=
Resource Literal
*
<=mterface> <<mterface>> <<interface>>
Property Statement Container
3
“<zinterface>> <<mterface>> <<interface=>
Alt Bag Heq

Hinh 2.2.3. Kién trac Jena 3
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2.3 M6 hinh hoa thong tin voi Jena
2.3.1 Chuong trinh Hello World! trong Jena
Chuong trinh sau mo ta cach tao mot mé hinh RDF trong Jena, thém tai nguyén,
thuc tinh va xuat ra dudi dinh dang Turtle:
Main {
//Tao namespace
String
main(String[] args)

Model model = ModelFactory.createDefaultModel()

Resource subject = model.createResource(

Property property = model.createProperty( +
subject.addProperty(property XSDDatatype.

model.write(System.

Két qua xuét ra dudi dinh dang Turtle:
<http://example.org/test/message>
<http://example.org/test/says> "Hello World!" .
2.3.2 Tao mo6 hinh RDF
2.3.2.1 Tao tai nguyén va thém thudc tinh
Trong phan nay, t6i tao ra mot mo hinh RDF tréng tir ddu va sau d6 thém

thudc tinh cho no.
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Main {
String
String =
main(String[] args) {

Model model = ModelFactory.createDefaultModel()

Resource johnSmith = model.createResource(

johnSmith.addProperty(VCARD.

model.write(System.out)

Biéu dién dudi dang do thi:

veard:FN

JTohn Smith

Hinh 2.3.2.1. Biéu dién phat biéu dwéi dang dé thi
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Két qua chay chuong trinh:

<rdf:RDF
xmlins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlins:vcard="http://www.w3.0rg/2001/vcard-rdf/3.0#">
<rdf:Description rdf:about="http://somewhere/JohnSmith">
<vcard:FN>John Smith</vcard:FN>
</rdf:Description>
</rdf:RDF>

2.3.2.2 Thém moi quan hé¢, xudt ra tap tin RDF
Trong vi du dudi day toi xdy dung mot mé hinh RDF vé gia 1 dinh va moi
quan hé giira cac thanh vién trong gia dinh. Sau d6, xuét thong tin luu trit file dinh
dang RDF.
File Main.java
\YET Y

main(String[] args) FileNotFoundException {

FamilyModel theFamily = FamilyModel()
File file= File( )

FileOutputStream f1= FileOutputStream(file)
RDFWriter d = theFamily. .getWriter(
d.write(theFamily. f1,null)

File FamilyModel.java
FamilyModel {
Model
String

String




FamilyModel() {

= ModelFactory.createDefaultModel()

Property concua = .createProperty(

Property chamecua = .createProperty(

Property anhemcua = .createProperty(

Property vochongcua = .createProperty(

Resource hai = .createResource(
Resource mai = .createResource(
Resource trung = .createResource(
Resource hoa = .createResource(
Resource Nam = .createResource(
Resource Tung = .createResource(
Resource Son = .createResource(

Resource Tuyet = .createResource(

hai.addProperty(anhemcua,mai)
hai.addProperty(vochongcua,hoa)
hai.addProperty(chamecua,Nam)
hai.addProperty(chamecua, Tung)
mai.addProperty(anhemcua,hai)
mai.addProperty(vochongcua,trung)
trung.addProperty(vochongcua,mai)
hoa.addProperty(vochongcua,hai)
hoa.addProperty(chamecua,Nam)

hoa.addProperty(chamecua, Tung)
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Statement statementl = .createStatement(Nam,concua,hai)
Statement statement2 = .createStatement(Nam,concua,hoa)
Statement statement3 = .createStatement(Nam,anhemcua, Tung)

.add(statement1)
.add(statement?2)
.add(statement3)

Statement statements[] = Statement[5]

statements[0] = .createStatement(Tung,concua,hai)
statements[1] = .createStatement(Tung,concua,hoa)
statements[2] = .createStatement(Tung,anhemcua,Nam)

statements[3] = .createStatement(Tung,vochongcua,Son)

statements[4] = .CcreateStatement(Tung,chamecua, Tuyet)

.add(statements)

List<Statement> list = ArrayList<Statement>()

list.add( .createStatement(Son,vochongcua, Tung))

list.add( .createStatement(Son,chamecua, Tuyet))

list.add( .createStatement(Tuyet,concua, Tung))

list.add( .createStatement(Tuyet,concua,Son))
.add(list)

Két qua xuét ra tap tin family.rdf nhu sau:

<rdf:RDF
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:j.0="http://purl.org/vocab/relationship/">

<rdf:Description rdf:about="http://family/mai">
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<j.0:vochongcua>
<rdf:Description rdf:about="http://family/trung">
<j.0:vochongcua rdf:resource="http://family/mai"/>
</rdf:Description>
</j.0:vochongcua>
<j.0:anhemcua>
<rdf:Description rdf:about="http://family/hai">
<j.0:chamecua>
<rdf:Description rdf:about="http://family/Tung">
<j.0:chamecua>
<rdf:Description rdf:about="http://family/Tuyet">
<j.0:concua>
<rdf:Description rdf:about="http://family/Son">
<j.0:chamecua rdf:resource="http://family/Tuyet"/>
<j.0:vochongcua rdf:resource="http://family/Tung"/>
</rdf:Description>
</j.0:concua>
<j.0:concua rdf:resource="http://family/Tung"/>
</rdf:Description>
</j.0:chamecua>
<j.0:vochongcua rdf:resource="http://family/Son"/>
<j.0:anhemcua>
<rdf:Description rdf:about="http://family/Nam">
<j.0:anhemcua rdf:resource="http://family/Tung"/>
<j.0:concua>
<rdf:Description rdf:about="http://family/hoa">
<j.0:chamecua rdf:resource="http://family/Tung"/>
<j.0:chamecua rdf:resource="http://family/Nam"/>

<j.0:vochongcua rdf:resource="http://family/hai"/>
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</rdf:Description>
</j.0:concua>
<j.0:concua rdf:resource="http://family/hai"/>
</rdf:Description>
</j.0:anhemcua>
<j.0:concua rdf:resource="http://family/hoa"/>
<j.0:concua rdf:resource="http://family/hai"/>
</rdf:Description>
</j.0:chamecua>
<j.0:chamecua rdf:resource="http://family/Nam"/>
<j.0:vochongcua rdf:resource="http://family/hoa"/>
<j.0:anhemcua rdf:resource="http://family/mai"/>
</rdf:Description>
</j.0:anhemcua>
</rdf:Description>
</rdf:RDF>

2.3.3 Boc mo6 hinh RDF
Phan nay tdi st dung truy van SPARQL dé xuat ra ?s ?p 20 cua tat ca cac tai
nguyén trong tap tin family.rdf.
\YET Y

main(String[] args) FileNotFoundException {
String inputFileName =

Model model = ModelFactory.createDefaultModel()

InputStream in = FileManager.get().open(inputFileName)

model.read(in, ")




String queryString =

Query query = QueryFactory.create(queryString)
QueryExecution ge = QueryExecutionFactory.create(query, model)

ResultSet results = ge.execSelect()

ResultSetFormatter.out(System. results, query)

ge.close()

Két qua xuét ra dudi dinh dang Turtle:
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2.4 Chuyén déi div liéu web ngir nghia
2.4.1 Dtr liéu tir Excel
Trong phan nay toi sir dung thu vién jxl.jar dé thao tac voéi tap tin Excel. Sau do
sir dung Jena dé tao mo hinh dit liéu RDF. Thém cac tai nguyén va thudc tinh véi
dir liéu doc tur file Excel. Cudi cung xuat dit liéu ra tap tin RDF véi dinh dang
XML.
Poan code sau mo ta qua trinh trén:
jxI.Sheet
JX1.Workbook

model = ModelFactory.createDefaultModel()

File file = File( )
Workbook wb = Workbook.getWorkbook(file2)
Sheet sheet = wh.getSheet(0)

rows = sheet.getRows()

cols = sheet.getColumns()
(int rowl = 0; rowl < rows; rowl++)
Resource tentacgia [] = Resource[100]

tentacgia [rowl]=model.createResource(tacgiaUri

+sheet.getCell(0, rowl).getContents())

TACGIA_RDF thetacgia = new TACGIA_RDF();
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File file2= File( )
FileOutputStream f2= FileOutputStream(file2)

RDFWriter d2 = thetacgia.model.getWriter(
d2.write(thetacgia.model2,f2 )

2.4.2 Dtr liéu tr DBF
Véi tap tin DBF t6i st dung thu vién net.iryndin.jdbf dé thyuc hién thao tac doc
dir liéu. Va twong tu nhu dit lidu tir Excel, t6i ciing dung Jena dé tao mo hinh, luu
trir dir liéu va xuat ra tap tin RDF theo dinh dang XML.
Poan code sau mo ta qua trinh trén:
net.iryndin.jdbf.core.DbfRecord
net.iryndin.jdbf.reader.DbfReader

File file = new File( )

Charset stringCharset = Charset.forName(

DbfReader reader = DbfReader(file)
DbfRecord rec =

List<Map<String,Object>> maps = ArrayList<Map<String,Object>>()

((rec = reader.read()) != ) {
rec.setStringCharset(stringCharset)




Map<String,Object> map = rec.toMap()
maps.add(map)

Object s1= s2= s3= s4=

(Map.Entry<String, Object> entry : map.entrySet())

(entry.getKey().equals(
sl=entry.getValue()

(entry.getKey().equals(
s2=entry.getValue()

(entry.getKey().equals(
s3=entry.getValue()

(entry.getKey().equals(
s4=entry.getValue()

Resource TENTACGIAJ] = Resource [

TENTACGIA[i]=model.createResource(tacgiaUri+s1.toString())
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TENTACGIA[i].addProperty(FOAF.accountName,String.valueOf(s1))
TENTACGIA[i].addProperty(FOAF.firstName,String.valueOf(s2))
TENTACGIA[i].addProperty(FOAF.nick,String.valueOf(s3))

TENTACGIA[i].addProperty(FOAF.theme,String.valueOf(s4))
¥

reader.close()

2.5 Chudn Dublin Core Metadata

Dublin Core Metadata3 1a mot chuan metadata dugc nhiéu nguoi biét dén va
dugc ding rong réi trong cong dong cac nha nghién cau, chuyén gia vé thu vién sb.
Dublin Core Metadata lan dau tién duoc xuit nim 1995 bai Dublin Core Metadata
Element Initiative. Dublin 1a tén mét dia danh Dublin, Ohio & M¥ noi di to chuc
hoi thao OCLC/NCSA Metadata Workshop nam 1995. Core c6 nghia 1a mdt danh
sach cac thanh phan cét 16i dung md ta tai nguyén (Element metadata), nhitng thanh
phan nay c6 thé ma rong thém.

Theo [12], thang 9/2001 b yéu té siéu dit liéu Dublin Core Metadata duoc
ban hanh thanh tiéu chuan My, goi Ia tiéu chuan “The Dublin Core Metadata
Element Set” ANSI/NISO Z39.85-2001.

Dublin Core Metadata bao gom 15 yéu t6 co ban duoc md ta chi tiét trong

bang bén dudi

STT Yéu to M0 ta
1 Title Nhan dé hay tiéu dé cua tai lidu
2 Creator Téc gia cua tai liéu, bao gom ca tac gia ca nhan va tac gia
tap thé
3 Subject Chu dé tai liéu dé cap dung dé phan loai tai lidu. C6 thé thé

hién bang tir, cum tir/(Khung chu dé), hoac chi s6 phan loai/

(Khung phén loai).

4 Description | Tom tat, mé ta noi dung tai liéu. C6 thé bao gom tom tat,




45

chu thich, muc luc, doan van ban @€ lam r6 noi dung

Publisher

Nha xuat ban, noi ban hanh tai liéu c6 thé 1a tén ca nhan, tén

co quan, t6 chuc, dich vu...

Contributor

Tén nhitng nguoi cung tham gia cong tac dong gop vao noi

dung tai liéu, c6 thé 1a ca nhan, t chic..

Date

Ngay, thang ban hanh tai liéu.

Type

M6 ta ban chat cua tai liéu. Dung céac thuat ngir mo ta pham

tru kiéu: trang chu, bai bao, bao céo, tur dién...

Format

M6 ta su trinh bay vat Iy cua tai liéu, co thé bao gom; vat
mang tin, kich c& d¢ dai, kiéu di liéu (.doc, .html, .jpg, XIs,

phan mém....)

10

Identifier

Cac thong tin vé dinh danh tai liéu, cac ngudn tham chiéu
dén, hoac chudi ky tu dé dinh vi tai nguyén: URL (Uniform
Resource Locators) (bat dau bang http://), URN (Uniform
Resource Name), ISBN (International Standard Book
Number), ISSN (International Standard Serial Number),
SICI (Serial Item & Contribution Identifier), ...

11

Source

Céc thong tin vé xuat xur cua tai liéu, tham chiéu dén nguon
ma tai liéu hién mé ta dwoc trich ra/tao ra, nguon ciing co
thé 1a: duong dan (URL), URN, ISBN, ISSN..

12

Language

Céc thong tin vé ngdn ngit, md ta ngdn ngir chinh cua tai

liu

13

Relation

M® ta cac thong tin lién quan dén tai liéu khac. c6 thé dung
dudng din (URL), URN, ISBN, ISSN...

14

Coverage

Céc thong tin lién quan dén pham vi, quy md hoic mirc do
bao quat cua tai liéu. Pham vi d6 c6 thé 1a dia diém, khéng

gian hoac thoi gian, toa do...

15

Rights

Céc thong tin lién quan dén ban quyén cua tai liéu

Bang 2.5. C4c yéu té co ban ciia chuan Dublin Core Metadata
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Trong hé thdng cua ching tdi, nhitng thong tin metadata sau dwoc rit ra tir

tai liéu:

- Creator (Author): Théng tin tén cua cac tac gia tai liéu.

- Title: tua dé tai liéu.

- Description (Abstract): Toém tit noi dung cua tai liéu.

- Publisher: Noi cong b, xuat ban tai liéu.

- Source (DOI): Noi download tai liéu hoac dia chi chira théng tin bai bao.

- Date (Year): Nam cong bd, Xuit ban tai liéu.

2.6 Tiéu két Chwong 2

Chuong 2 md ta cic cac thanh phan, cong cu dé tao nén tng dung web ngir
nghia. Jena API — mot thu vién Java dung dé chuyén ddi, Iuu trit dir liéu web ngi
nghia. Cach chuyén d6i dir liéu tir tap tin Excel, DBF sang dit liéu RDF. Chuong
nay cling trinh bay vé JSP dé 1ap trinh web nglr nghia, tao cac giao dién hién thj két

qua cac truy van SPARQL trén tap tin RDF.
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Chwong 3 - PHAT TRIEN UNG DUNG LOPD

3.1 Giédi thiéu bai toan
3.1.1 Yéu cdu bai todn

Muc tiéu chinh cua tng dung 13 cai thién két qua tim kiém va truy xuét nhiéu
thong tin hon lién quan cho muc dich st dung cta nguoi dung. Pong thoi co thé tra
161 dugc cac cau hoi nhu “Céc bai bao trong nam 2018 cua PGS TS Hoang Hiru
Hanh?”. Vi vy, chuong trinh (mg dung s& cung cap va chia s¢ thong tin theo
phuong thire:

e Tim kiém thong tin: Hé thong sé& hd tro tim kiém chinh xéac va gan dung.

Vi tim kiém chinh xac, ngudi ding nhap day du va chinh xéac tir khoa can tim,
lac nay hé théng sé& hién thi tat ca 1én cac thong tin lién quan dén cac giang vién
(Cac diém twong dong, cac bai bao cung dé tai...).

Véi tim kiém gin dang, ngudi ding chi cdn nhap mot cum tir lién quan dén cac
thuc thé ton tai trong hé thong. Két qua sé& tra vé tén cac thuc thé co lién quan va
ngudi ding c6 thé chon xem chi tiét dé biét thong tin.

3.1.2 Phén tich vin dé

Tir cac han ché ciia cac thu vién sd hay cac kho luu trir thong tin vé cac cong
trinh, bai bao khoa hoc ctia cac giang vién ciing nhu cac chii dé twong dong khi tim
kiém gay cho viéc tim kiém kho khin va khong tiép can duogc tdi da vé thong tin tim
kiém lién quan.

Hozc nhu mudn str dung dit liéu tir ac ngudn cé san dé tra 101 cac cdu hoi nhu
chu d& nay c6 nhitng tac gia va bai bao nao twong doéng hay khong. Hay céc tac gia
nao ¢ cac bai bao vé chu dé nao do thi web binh thudng khé co thé tra 10i duoc cau
hoi nay.

Tur nhitng kho khan trén t61 dua ra gidi phap do 1a st dung cong nghé web ngir
nghia dé giai quyét bai toan. Cong nghé web ngir nghia véi diac diém luu trit dit lidu
dudi dinh dang XML va m6 hinh dir li¢u thong minh nén viéc luu trir dir li¢u c6 tinh

tly bién cao va hd tro tim kiém nhanh, thong tin chat luong hon.



48

3.1.3 Chudn bi dit liéu
3.1.3.1 Di¢ liéu tir truong Pai hoc

Dir liéu vé tai nguyén thong tin truong Pai hoc bao gom théng tin khoa hoc cua
cac giang vién, tac gia cac bai bao, cac cong trinh nghién ctru khoa hoc céc cap. Dit
liéu tir file Excel gom cac thong tin cac dé tai, giai thueng, cong trinh nghién ctu...
3.1.3.2 Dir li¢u tr DBLP Computer Science Bibliography

DBLP cung cip thong tin vé chi muc cac bai bao trong linh vuc khoa hoc may
tinh, hé thong duoc phat trién boi trudong dai hoc Universitat Trier cua Bac. Tinh
dén thang 1/2011 DBLP chira théng tin chi muc cta 1,5 triéu bai bao trong linh vuc
khoa hoc may tinh dwgc thu thap tir cac thu vién sd, cac hoi nghi va céc tap chi. Dir
liu cua DBLP duoc xuat ra cac dang CDF, XML va SQL, nguoi phat trién cd thé
download céc file nay tir trén web cua hé thng. [5]

B ooz s
SR

| ~ ® [search dblp @

[+

t; Welcome to dblp

> Home 2 |~ Dagstuhl

B browse authors | editors [-1 About dblp
ABCDEFGHIJKLMNOPQRSTUVWXYZ
B browse journals

The dblp computer science bibliography
provides open bibliographic information on

ABCDEFGHIJKLMNOPQRSTUVW XY Z bypublisher major computer science journals and
B browse conferences | workshops proceedings. Originally created at the

. S . P Uni f Trier in 1993, dblp is no

ABCDEFGHIJKLMNOPQRSTUVWXYZ operated and further developed

M browse series Dagstuhl. For more information check out

CoRR LNCS CEUR-WS LNEE IFIP LNI EPTCS LIPICS other our FAQ.
browse monographs

[-1dblp statistics
books & theses reference works edited collections

[-] dblp blog

2020-03-26: 5 million publications [News] = # of records added to dblp:

read as PDF [ .
(read full pos?) ”""

2020-03-24: dblp computer science bibliography surpasses 5 million publications [Press Relezse] “"”“m ‘ |”|
On March 23rd, 2020, the dblp computer science bibliography indexed its 5 millionth publication. By doing more statistics

so, the world's largest openly accessible metadata collection of computer science publications doubled in
size during the course of just six years. Thus, dblp consolidates its role as an export hit from Germany, which

[.]

[-1dblp tweets

Hinh 3.1.3.2. Co s& dix liéu DBLP[5]
DBLP dugc xay dung Ién dua vao viéc phan tich va rut trich thong tin tu cac

file d& muc — muc luc. Céc file TOCs duoc tac gia suu tim tir cac hoi nghi, tap chi.

4 »


http://en.wikipedia.org/wiki/University_of_Trier
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Author
Page
In DBLP

List Name of
Authors
II Xmosaic II

Author Page

Hinh 3.1.3.3. Hé thong xay dung co sé dir ligu DBLP

T dau vao 1a file TOCs dugc nhap vao bai tac gia hé théng sé sir dung cac
doan script va cac parser dé phan tich va rat trich thong tin cac bai bao. Pong thoi
voi viéc sir dung cac dir liéu co san nhu danh sach tén cua tac gia, théng tin cac bai
bao da c6, hé thong s& xay dung Ién trang thong tin cua tac gia (Author Page).
Author Page chtra thong tin vé tac gia ciing nhu thong tin vé& cac bai bao ma tac gia
viét hoic dong tac gia.

3.2 Giai phap hé thong
3.2.1 Kién triic hé thong

LOPD (Linked Open PTIT DATA): 1a mét dich vu dung SPARQL dé truy van
dit lidu DBLP.

Hinh 3.2.1 cho thay téng quan vé kién tric cua dich vu. Trong mot vai trudng
hop, Céc hé thdng c6 thé dich mot truy van SPARQL toi mot day cau ndi (1ap) cac
API, thu thap dir liéu va tra lai cho nguoi ding. Dich vu hién hd trg SPARQL truy
van théng qua HTTP GET. B6 phan tich ci phap sir dung mot may quét dé nhan
dang lexemes trong mot truy van SPARQL va tao ra c4c cau trdc dix liéu can thiét
boi Query Manager. M6-dun nay co trach nhiém tach cac truy van vao céc truy van
con theo cac diéu khién tir xa boi cac API san cd. ResultManager xir Iy cac truy van

phu va két qua ctia n6 dé tao ra ban dd két qua cudi cung.
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Result Manager

»
»

Scanner

e \ s TTTTTTS ~

— Jena
: API
;]

Output
fomat
generator

LOPD DB

SPARQL
ser ver
over
HTTP

Jabeuew A1end

4_{ Query results }
. J

Hinh 3.2.1. Qua trinh thuc hién LODP
Nhu dugc mé ta ¢ hinh 3.2.1, LODP dugc thiét ké voi kiéu kién trdc 16p tach

__________________

biét, dam nhan cac nhiém vu riéng, duwa trén tu twong cua md hinh truy van lién
hoan. Theo do, kién trdc cua tng dung dugc phan lam bén 16p:

Lép giao dién nguoi st dung: hién thi khung nhin tich hop cho nguoi ding
cudi.

Lép mashup: két hop nguon dit liéu truy van véi LOPD DB théng qua Query
manager.

Lép tich hop, twong tac va luu trir: dong vai trd 1a cau ndi giita chuong trinh va
dir liéu lién két da duoc xuat ban (LOPD va DBLP DB).

Lép dit lidu xuét ban: 1a co so di lidu lién két cua tng dung.
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3.2.2 Thiét ké co sé div liéu
3.2.2.1 M6 ta cdu triic dir liéu DBLP

Sau ddy 1a cdu tric bang SQL cua DBLP dugc Tién si Jorg Diederich xay
dung 1én tir file XML ctia DBLP. Dit liéu nay dugc sir dung trong hé théng tim
kiém Faceted DBLP va duoc cap nhat moi tuadn mot 1an béng cach st dung mot
doan script doc dir li¢u tryc tiép tu file XML.

Dt liéu dugc luu trir trong 3 bang:

- dblp pub new: luu thong tin bai bao.

Théng tin trong bang bao gom: twa dé bai bao, nam xuat ban, sé trang, tén
nha xuat ban, va mot sé thong tin dinh danh bai bao trong file XML cua DBLP
dugc giai thich chi tiét trong phan mo ta phia duéi. Trong co sé dit liéu nay mdi bai
bao c6 mot id riéng duoc ding chung cho cac bang o lién quan dén bai bao.

- dblp author ref new: luu thong tin vé tac gia bai béo.

Théng tin trong bang bao gdom: tén tac gia, tac gia c6 phai 1a mot nguoi bién
tap (editor) hay khdng. Trong bang nay, nhitng tac gia viét cung mot bai béo thi co
id giéng nhau va gidng id twong @ng cua bai bao cotrong bang dblp_pub_new.

- dblp_ref new: luu thong tin vé cac tham chiéu (reference) giira cac bai

béo.
Bai bao c6 id trong tng trong bang dblp pub_new dugc tham chiéu boi nhitng bai

béo nao duoc xac dinh bang khoa dblp key.


http://www.l3s.de/~diederich

52

dblp_author_ref_new

B S
id

author
editor
author_num

int(8)
wvarchar(70)
int(1)
int(3)

dblp_pub_new

@ B %
id
dblp_key
title
source
source_id
series
year
type
wvalume
number
month
pages
ee
ee_PDF
url
publisher
isbn
crossref
titleSignature
doi
mdate

int(8)
varchar(150)
longtext
warchar{150)
varchar(50)
warchar{100)
int{4) unsigned
varchar(20)
warchar{50)
warchar{20)
varchar(30)
warchar{100)
warchar{200)
varchar(200)
wvarchar{150)
warchar{250)
varchar(25)
warchar{50)
warchar{255)
varchar(255)
date

dblp_ref_new [=]
BEHE-
s @)

ref_id  warchar(150)

Hinh 3.2.2.1 Cac bang trong co s¢ dir liéu DBLP
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Chi tiét vé cac truong trong cac bang duogc giai thich nhu sau:

Khoa chinh|  Truong Kiéu Chd thich
(Field) (Type) (Comment)
PRIMARY id int(8) Khda chinh.
Khoa trong file XML dir li¢gu DBLP —
CAu trtc: tén loai tai liéu (book, conf)/
dblp_key varchar(150) , o
nha xuat ban/tén tac gia dau tién trong
tai liéu va nim cong bo.
title longtext || Twa dé cua tai liéu.
Tén cia hoi nghi noi bai viét duoc
source varchar(150) , o
cong bo: tén hoi nghi, tap chi, ...
Tham chiéu dén cic ngudn xudt ban
) (phan dau tién cua dblp key) - cau
source_id varchar(50) L _
trac: tén tap chi/ténviét tat hoi nghi +
Nim dién ra hoi nghi.
) Series cua tai li¢u (chi &p dung véi sach
series varchar(100) | _ _
va proceeding).
year int(4) unsigned |[Nam xuat ban cua tai lidu.
Thé loai cta tai liéu vi du article,
type varchar(20) ,
proceedings, ...
Tap cua noi phat hanh tai li€u. (tai li¢u
volume varchar(50) . .
thudc tdp may trong cudn phat hanh )
Sb tap cua noi phat hanh tai liéu. (noi
number varchar(20) ,
phat hanh c6 bao nhiéu tap )
month varchar(30) |Thang tai liéu duoc xuat ban.
pages varchar(100) |Tai liéu thudc trang bao nhi€u trong
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cuon xuat ban.

ee

varchar(200)

bia chi URL t61 ban dién tir cua tai

liéu.

ee PDF

varchar(200)

bia chi URL té1 ban PDF cua tai liu.

url

varchar(150)

Dia chi cua tai li¢u trong dir li€u cua

DBLP (bat dau bang db/ ...).

publisher

varchar(250)

Tén cua nha xuat ban ; tén truong doi
voi tai liéu 1a luan van; hoac trang chu

noi xuat ban.

Isbn

varchar(25)

International Standard Book Number -
mi so tiéu chuan qubc té co tinh chat
thuong mai duy nhat dé xac dinh mot

quyén sach.

crossref

varchar(50)

Tham chiéu chéo dén mdt tai liéu khac.
Céc tai liéu trong cung mdt hoi nghi,
cung mdt nam thi c6 crossref giong

nhau.

titleSignature

varchar(255)

Tua dé cua tai lieu khong bao gdom

khoang tréng va cac ky tu dac biét.

doi

varchar(255)

digital object identifier — cung cap
thong tin gitp nguoi dung cé thé tim

duoc tai liéu trén Internet.

mdate

Date

Lan cuoi cung chinh stra thong tin tai

liéu.

Bang 3.2.2.1. Théng tin ciu tric bang dblp_pub_new
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Khoa chinh|| Truong Kiéu Cha thich
(Field) (Type) (Comment)
] ] Khoa trong img véi id trong bang
PRIMARY id int(8)
dblp_pub_new.
PRIMARY | author | varchar(70) Tén cua tac gia.
_ _ Gia trj tra vé gi tri 1a dung khi tac gia
editor int(1) o .
cling 1a mot nguodi bién tap (editor).
S thir ty cua tac gia (twong ting trong file
gbc XML) . Mot bai bdo c6 5 tac gia thi sb
author_num int(3)  [twong tmg bt dau tir 0, tac gia cb sb twong
rmg nhu thé nao thi c6 author num twong
tu vay.

Bang 3.2.2.2. Thong tin ciu tric bang dblp_author ref new

Trudng Kiéu Ch thich
Khoa Chinh _

(Field) (Type) (Comment)

Khoa tuong tng voi id trong ban
PRIMARY id int(8) S e & oane
dblp_pub_new
) Khoéa dblp_key cua nhitng bai bao dugc
ref id | varchar(150) .
trich dan.

Bang 3.2.2.3. Thong tin cAu tric bang dblp_ref

3.2.2.2 Co sé dit liéu hé théng

Nhu vay trong cau tric bang caa dblp duoc trinh bay & trén, hé théng khéng
chua dit liéu vé tom tat cua bai bao (abstract).
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Tir cAu trac ndy nhom bo sung thém vao cu tric nhitng bang sau dé dam bao
viéc co thé cap nhat dugc dit liéu mo1 cua DBLP va co thé Iuu duoc céc thong tin
vé chu @&, ciing nhu tém tit cua bai bao

- dbsa_sbj: lwu thong tin vé chi dé cua linh vuc khoa hoc may tinh.

- dbsa_pub: luu thong tin bai bao dwogc thu thap veé tir cac thu vién so.

- dbsa_pub_in_dblp: bang luu thong tin bd sung cua cac bai béo trong dir

licu dblp bao gém chu dé, nhitng dudng dan maé rong (noi ma bai bao co

thé duoc tim thiy — trang ca nhan cua tac gia ...).

Truong Kiéu Chu thich
Khoa Chinh _
(Field) (Type) (Comment)
PRIMARY Id int(8) Khoa chinh cta chu dé
sbj_name |varchar(150) |[Tén cta chu dé.
Bang 3.2.2.4. Thong tin ciu tric bang dbsa_sbj
Truong |Kiéu Chu thich
Khoa Chinh _
(Field) |[(Type) (Comment)
) Khoéa tuong tng voi id trong bang
PRIMARY Id int(8)
dblp_pub_new
sbj_id |int(8) Khoa ngoai ctia dbsa sbj
] Nhirng duong dan ma nguoi dung c6 thé
Links |[longtext
tim duoc bai bao.

Bang 3.2.2.5. Thong tin cdu tric bang dbsa_pub_in_dblp

Truong  |[Kiéu Chu thich

Khoa Chinh )
(Field) (Type) (Comment)

PRIMARY |lId int(8) Khoa chinh cta bang
sbj_id int(8) Khoa ngoai cta dbsa sbj

Abstract  (longtext Tom tit ciia bai bao
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Title

longtext

Tuya dé bai bao

year

int(4)

Nam xuat ban cua tai liéu.

publisher

varchar(250)

Tén nha xuat ban

Authors

Varchar(250)

Tén cac tac gid cua bai bdo, moi tén

[T

dugc cach nhau bang dau “,

Nhirng duong dan ma nguoi dung c6 thé

. N e , X e . ,
Links longtext tim dugc bai bao. Moi link khac nhau
M A
duoc cach nhau bang dau “,”.
Py . A - >
Béng 3.2.2.6. Thong tin cau tric bang dbsa_pub
— dblp_ref_new |
dblp_author_ref_new =] = —
— = © Hg b D
0 Hg s - id int(8)
ref_id varchar(150)
author varchar(70) dblp_key warchar{255)
editor int{1)
author_num  int{3)
dblp_pub_new =]
- B & a-
dbsa_pub = id int(3)
_(;} _E LiRd dblp_key warchar(150)
id int(8) title longtext
=bj_id int(8) source warchar(150)
abstract  longtext source_id warchar(50)
title longtext series warchar(100)
year int{4) unsigned year int(4) unsigned
publisher warchar(255) type varchar(20)
authors varchar{250) volume warchar(50)
links longtext number varchar(20)
month varchar(30)
pages varchar{100)
_ — ee varchar{200)
dbsa_shj =] dbsa_pub_in_dblp =] ee_PDF varchar(200)
_(:} [ & - _(;} B LiRd url warchar(150)
id int(8) unsigned id int(8) publisher varchar(250)
sbi_name warchar(250) sbi_id int(8) isbn warchar(25)
linke varchar{250) crossref varchar(50)
titleSignature  warchar(255)
doi varchar{255)
mdate date

Hinh 3.2.2.2. Cic bang trong co sé dir liéu h¢ thong

3.3 Xay dung vwng dung
3.3.1 Mo ta User case

Phan nay s€ xay dung mo hinh use-case nham cung cap mot cach chi tiét vé cac

chirc nang co ban nhu tim kiém thong tin, xem thong tin vé mot nha khao hoc cu
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thé (duyét thong tin) va xem cac thong tin chi tiét cua nha khoa hoc. M6 hinh use-

case duogc thé hién nhu hinh sau:

Nguoi Keét qua

ding o > tim kiém

\

Tim kiém

Hinh 3.3.1. Use case hé thong tim kiém thdng tin tac gia

3.3.2 béc ta chlic ndng

- Chirc nang tim kiém: Churc nidng nay cho phép ngudi sir dung tim thong tin
trong hé thong bang cach nhap tir khoa thong tin mudn tim. Hé thong duyét file
TACGIA .rdf tim tit ca cac tai nguyén lién quan dén tir khoa mudn tim va tra vé két
qua. Khi ldy dugc thong tin pht hop s& hién thi

- Churc nang duy¢t thong tin: Chic nang nay cho phép ngudi st dung xem
thong tin trong danh sach cac tai nguyén lién quan dén tir khoa bing cach chon muc
thong tin cin xem. Hé thong tim cac thuc thé lién quan dén muc théng tin duoc

chon va tra vé céac két qua cho nguoi str dung.
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3.3.3 Thiét ké giao dién
3.3.3.1 Giao dién ngudi dung mac dinh

Bang nhip D

Hinh 3.3.3.1. Ung dung tim kiém théng tin tac gia
3.3.3.2 Két qua tim kiém véi tac gia

LOPD DEMO =

Tim kiém thdng tin

G Tim oim

Hanh Huu Hoang CAc tac gid €6 cac de tai cing chi de

i
2010 - 2019 o
201
Cuy Khanh Truong, Hanh Huu Hoang, A Min Tjoa, Gerald Quirchmayr
SemIDEA: Towards a Semantic loT Data Analytic Framework for Facilitating Environmental
Protection, ISCIT 2018 481486
2016
Trung Van Nguyen, Hanh Huu Hoang:
A Consensus-Based Method for Solving Concept-Level Conflict in Ontology Integration.
Trans, Compu, Collect, Intell. 22: 106-124 (2015
2015
Trung Van Nguyen, Jason L lung. Hanh Huu Hoang:
A Novel Approach for Resolving Knowledge Incensistency on Ontology Syntactic Level. IFIP
A1 2015: 3949
2004
Hanh Huu Hoang, Jason J. Jung:

An Ontological Framework for Context-Aware Collaborative Business Process Formulation.

Comput, Informatics 33(3}: 553-56 (2014
Hanh Huu Hoang, lason L Jung. Chi P.T. Tran:
Ontology-based approaches for cross-enterprise collaboration: a literature review on semantic business process management.

uyen. Vu Minh Hoang:

Hinh 3.3.3.2. Két qua tim kiém tac gia PGS.TS Hoang Hiru Hanh va céc gei Y céc tac

gia c6 cac bai bao hay cong trinh cung cha dé
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3.4 Tiéu két Chwong 3

Chuong 3 di tong hop lai cac kién thic vé web ngir nghia dé xay dung tng
dung minh hoa. Truéc hét 1a phan mé ta vé bai toan tim kiém théng tin tac gia, nha
khoa hoc. Tiép theo Ia giai phap cho hé thdng tim kiém théng tin tac gia: trinh bay
md hinh cia hé théng, chuyén d6i (RDF) va luu trit dit liéu (Jena). Chuong nay
cling trinh bay cach thirc tai dit liéu, chinh sta di liéu. Cudi cung 1a wng dung minh
hoa cu thé vé hé théng tim kiém thdng tin cac tai nguyén théng tin trong trudng dai
hoc.
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KET LUAN VA HUONG PHAT TRIEN

Lu4n vin di nghién ctu va trinh bay nhitng kién thic cin ban vé web ngit
nghia nhu kién thic vé RDF, RDF Schema, ngdn ngit truy van dit liéu web ngir
nghia SPARQL, méi trudong 1ap trinh web ngir nghia va truc quan hoa dir liu.

Qua d6 luin vin dat dwoc mét s6 két qua nhu sau:

V& ly thuyét, luan vin da di sdu nghién ctru duoc nhiéu kién thic vé RDF va
RDFS, tir 6 hiéu duoc céng nghé web ngir nghia dé c6 thé dua vao do trién khai
céc ung dung khéac. Trinh bay cu thé phuong phap 1ap trinh voi web ngir nghia, cach
chuyén doi dir liéu cho web ngir nghia. Luan vin ciing da trinh bay cach trich xuét
va xu ly dix liéu tir DBLP Computer Science Bibliography

Vé ung dung minh hoa, vi muc tiéu lam rd thém 1y thuyét, luan vin Gng dung
xay dung web ngir nghia vdi cac cong cu hd trg. Cu thé 1a xay dung dugc dir licu
RDF co ban vé cac tac gia khoa hoc dua trén dit 1iéu thu thap tr DBLP trich xuét dir
liéu va khai thac céc tinh nang truy xuét trén mot tai liéu c6 mo ta ngir nghia nham
chia sé tai nguyén thong tin vé cac bai bdo, cong trinh khoa hoc va thyc hién tim
kiém véi nhitng két qua chinh xac hon, d@)ng thoi cling tan dung duoc hét dugc cac
ngudn tai nguyén trong hé thong.

Huéng phat trién:

Xay dung ontology dé hd trg qua trinh truy xuit va tim kiém thong tin hiéu
qua hon.

Phat trién ung dung voi chirc ning bd sung va cdp nhat théng tin trong
ontology.

St dung cac cong cu lap trinh di dong va dit lidu dé tao tmg dung truy cip trén

thiét bi di dong.
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PHUC LUC
DataSample.rdf

<?xml version= encoding=

<rdf:RDF xmlns:dblp=

xmins:rdf= xmlns:rdfs=
xmlns:owl= xmlns:dcterms=

xmlns:foaf= xmlns:bibtex=

<dblp:Person rdf:about=

<owl:sameAs rdf:resource= />

</dblp:Person>

<dblp:Person rdf:about= >

<dblp:primaryFullPersonName>Hanh Huu Hoang</dblp:primaryFullPersonName>

<dblp:primaryAffiliation>Hue University, Vietnam</dblp:primaryAffiliation>

<dblp:otherAffiliation>Vienna University of Technology, Austria</dblp:otherAffiliation>

<dblp:primaryHomepage rdf:resource= />

<dblp:authorOf rdf:resource= />

<dblp:authorOf rdf:resource= />

<dblp:authorOf rdf:resource= />

<dblp:authorOf rdf:resource= />

<dblp:authorOf rdf:resource= />

<dblp:authorOf rdf:resource= />

<dblp:authorOf rdf:resource= />

<dblp:authorOf rdf:resource= />

<dblp:authorOf rdf:resource= />

<dblp:authorOf rdf:resource= />

<dblp:authorOf rdf:resource= />

<dblp:authorOf rdf:resource= />

<dblp:authorOf rdf:resource= />

<dblp:authorOf rdf:resource= />

<dblp:authorOf rdf:resource=

<dblp:authorOf rdf:resource=

<dblp:authorOf rdf:resource=

<dblp:authorOf rdf:resource=

<dblp:authorOf rdf:resource=

<dblp:authorOf rdf:resource=

<dblp:authorOf rdf:resource=

<dblp:coCreatorWith rdf:resource=

<dblp:coCreatorWith rdf:resource=

<dblp:coCreatorWith rdf:resource=

<dblp:coCreatorWith rdf:resource=

<dblp:coCreatorWith rdf:resource=

<dblp:coCreatorWith rdf:resource=

<dblp:coCreatorWith rdf:resource=

<dblp:coCreatorWith rdf:resource=

<dblp:coCreatorWith rdf:resource=

<dblp:coCreatorWith rdf:resource=

<dblp:coCreatorWith rdf:resource=

<dblp:coCreatorWith rdf:resource=

<dblp:coCreatorWith rdf:resource=

<dblp:coCreatorWith rdf:resource=

<dblp:coCreatorWith rdf:resource=

<dblp:coCreatorWith rdf:resource=
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<dblp:coCreatorWith rdf:resource=

<dblp:coCreatorWith rdf:resource=

<dblp:coCreatorWith rdf:resource=

<dblp:coCreatorWith rdf:resource=

<dblp:coCreatorWith rdf:resource=

<dblp:coCreatorWith rdf:resource=

<dblp:coCreatorWith rdf:resource=

</dblp:Person>

<rdf:Description rdf:about=

<rdfs:label>provenance information for RDF data of dblp person
&apos;h/Hoang:Hanh_Huu&apos;</rdfs:label>

<dcterms:creator rdf:resource= />

<dcterms:isPartOf rdf:resource= />
<dcterms:license rdf:resource=
<dcterms:modified>2020-03-13T22:10:19+0100</dcterms:modified>
</rdf:Description>

<dblp:Person rdf:about=

<owl:sameAs rdf:resource= />
</dblp:Person>

<dblp:Person rdf:about= >
<dblp:primaryFullPersonName>Nguyen Duy Phuong</dblp:primaryFullPersonName>
<dblp:authorOf rdf:resource= />
<dblp:authorOf rdf:resource= />
<dblp:authorOf rdf:resource= />
<dblp:authorOf rdf:resource= />
<dblp:authorOf rdf:resource= />
<dblp:authorOf rdf:resource= />
<dblp:coCreatorWith rdf:resource= />
<dblp:coCreatorWith rdf:resource= />
<dblp:coCreatorWith rdf:resource= />
<dblp:coCreatorWith rdf:resource= />
<dblp:coCreatorWith rdf:resource= />
<dblp:coCreatorWith rdf:resource= />
<dblp:coCreatorWith rdf:resource= />
</dblp:Person>

<rdf:Description rdf:about=

<rdfs:label>provenance information for RDF data of dblp person
&apos;p/Phuong:Nguyen_Duy&apos;</rdfs:label>

<dcterms:creator rdf:resource= />

<dcterms:isPartOf rdf:resource= />
<dcterms:license rdf:resource=
<dcterms:modified>2020-01-23T22:56:39+0100</dcterms:modified>
</rdf:Description>

</rdf:RDF>




