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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 thire dé xuit ban va
lién két cac dir lidu c6 ciu tric trén Web. Gia thuyét co ban cua Linked Data la loi
ich va gia tri cua dir li¢u tang 1én khi n6 dugc lién két véi cac dir liu khac. Noi
cach khac, Linked Data don gian la st dung Web dé tao ra cac lién két dinh kiéu
(typed link) giita cac dit liéu tir nhiéu ngudn tai nguyén khac nhau. Piéu nay gidng
nhu hai CSDL cua hai to chtic & cac ving dia 1y khac nhau hay don gian 1a mot hé
théng hon tap cia ciing mot to chirc khong dé dang dé trao doi, lién thong ¢ muc dix
li¢u. Do vay, Linked Data nham vao dit liéu dugc dua 1én Web theo cach may tinh
c6 thé doc dugc, co ngilr nghia rd rang va n6é dugc lién két dén tap dir liéu bén ngoai
va nguoc lai cac dir liu do ciling lién két dén no.

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

Linked Data la thuat ngit dung dé mé ta cach thirc tt nhat duoc dé nghi dé
duyét, chia sé va két nbi cac dir liéu, thong tin, tri thitc cia Web ngit nghia bang

cach su dung URIs va RDF.
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2. Tong quan vé vin dé nghién ciru

Pé tai 1a sy Gng dung nhitng dic diém va tinh chat cia mo hinh va k¥ thuat
Linked Data dé trién khai va hoan thién mot g dung c6 tinh 4p dung thyc tién cao
khi giai quyét duoc van dé con ton tai va hoa hut do cac phuong thiic truyén théng
hay cac tng dung hién tai chwa dap Gng dugc. Dé tai theo hudng tmg 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), cac cong nghé Web
ngtt 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 kiém cac tai nguyén, va dit liéu lién quan; tién
hanh phat trién demo dugc san pham va dinh hudng tinh ng dung ciia san pham
vao thuc tién.

4. Poi twong va pham vi nghién ciru
1. Pbi twong nghién ctru:

+ Web ngir nghia, RDF/RDFS, Ngon ngit truy van SPARQL

+ MO0 hinh dir liéu Linked Data.

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

+ Pé tai thuc hién 1a mot dé tai huéng Gng dung va duoc thir nghiém sir dung
trong moi truong nghién ctru hodc cac co sé gido duc.

5. Phuong phap nghién ctru:

3. Phuong phép phan loai va hé thong hoa 1y thuyét

4. Phuong phap phan tich va téng hop 1y thuyét

5. Phuong phéap chuyén gia

6. Phuong phép thuc nghi¢m xay dugng ung dung theo quy trinh.



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 d4 thay d6i xa hoi con ngudi vo cung to 16n. Nhu di thay
d6i cach thirc con ngudi trao doi v6i nhau ciing nhu cach diéu hanh cong viée va
kinh doanh va su thay ddi 1 & trung tim ctia mot cude cach mang: chuyén dobi thé
gi61 phat trién sang mot nén kinh té tri thire, hay no1 rong hon 1a mdt xa hoi tri thirc.
Sy phat trién nay ciing thay doi cach chung 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 duge sir dung cho viée xur Iy thong tin, cac ing dung dic thu 1a cac CSDL,
xu 1y van ban, bang tinh va tro choi dién ta.

Nhirng théng tin hién nay trén World Wide Web chu yéu dugc biéu dién &
dang HTML, mot ngén ngit pho dung dé trinh dién thong tin. XML ra doi va tré
thanh mot cong cu trao doi dit liéu khong c6 cAu trc, ban cau 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 tng dung va cac hé théng chua du, do
dir lidu dugc chuyén d6i thiéu mo ta tudng minh vé ngit nghia cua no. Su 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 khéi luong 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 co kha nang dé thu thap dugc mot ) lugng 16n dir 1i€éu ma ching cé lién quan
dén nhau vé mat khai niém, tuy nhién da sd nhitng mdi quan hé nay chi dugc con
nguoi “nhé” cht khong duge luu trit theo mot cach ma gitp cic may tinh co thé

hiéu dé xur Iy. Thach thirc nay d4 chi ra mot huéng nghién cir d6 13 tao ra kha ning



cho phép con ngudi tao, luu gitt, sip xép, ghi phu chi va truy xuat kho dit liéu ca
nhan rat 16n cua mdi nguoi trong qua khir theo hinh thirc nhu mot nhat ky cudc
séng duoc c4 thé hoa va s& tré thanh mot sy bd sung va trg giup cho bd nhéd con
nguoi.

Nhitng hoat dong nay déu dic biét khong dugc hd tro tdt cua céc cong cu
phan mém. Ngoai su ton tai cta cac lién két dé thiét lap cac lién két gitra cac tai
liu, thi cac cong cu co gia tri nhat trén Web hién nay la cac bo 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 rang Web s& khong thanh cong 16n
nhu hién nay néu khong co cac cong cu tim kiém. Tuy nhién, van ton tai cac van dé
lien quan dén cac tmg dung cta ching:

e Truy hdi cao, do chinh xac thap: Ngay ca khi cac trang lién quan chinh dugc
truy xuat, thi chiing van khong hiru ich khi rat rat nhiéu céc tai lidu it lién
quan hoic khong lién quan ciing dugc 1iy vé. Qua nhiéu cling dan dén khong
t6t cling nhur qua it.

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

e Cic két qua rat nhay cam véi tir vung. Thong thuong cac tir khoa tim kiém
ban dau khong cho ta két qua nhu mong mubn, 1y do 13 cac tai lidu lién quan
stt dung cac thuat ngit khac véi truy van cta chung ta. Diéu nay rd rang la
khong thoa man bai vi cac truy van cing ngit nghia nén cho ciing mot két
qua.

e Két qua chi 1a nhiing trang Web don gian. Néu chung ta can nhiing 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 chung 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 tot hon, nd cho phép mdy tinh va ngudi
cong tac v6i nhau tot hon. Web ngit nghia duoc hinh thanh tir ¥ tudng cua Tim
Berners-Lee, ngudi phat minh ra WWW, URI, HTTP, va HTML. Web ngr nghia 1a
mot mang ludi cac thong tin dugc lién két sao cho chung c6 thé duoc xt Iy d& dang
bdi cac mdy tinh & pham vi toan cau. N6 duoc xem 13 cdch mo ta thong tin rat hiéu
qua trén World Wide Web, va cling dugc xem 1a mot co s¢ dit 1iéu c¢6 kha nang lién
két toan cdu. Web ngit nghia 13 mot phuong phap cho phép dinh nghia va lién két
dir liéu mot cach co 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 mdy tinh.
1.2.2 Siéu dir licu
Metadata (siéu dir liéu) dung dé mo ta tai nguyén thong tin. Thuat ngir
“meta” xuat xr 1a mot tir Hy Lap dung dé chi mot cai gi d6 c6 ban chat co ban hon
hodc cao hon. Mot dinh nghia chung nhat va duoc dung phd bién trong cong dong
nhimg nguoi 1am Coéng nghé Thong tin: “Metadata 13 dir liéu vé dir liéu khac”
(Metadata is data about other data) hay c6 thé noi ngan gon 1a dit liéu vé dit liéu.
1.2.3 Kién tric 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 nhat.
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Hinh 1.2.3. Kién tric Web ngir nghia

1.2.4 Céc khai ni¢ém co ban cia Web ngit nghia
1.2.4.1 Thyc thé c6 tén

Thuc thé c6 tén 1a con nguoi, to chirc, noi chon va nhiing d6i twong khéc
dugc tham khao dén bang tén. Thyc thé ¢ tén khac vé mit ban chat 14n ngit nghia
v6i cac tir & chd nd duoc dung dé chi cac ca thé riéng biét con cac tir duge dung dé
chi cac khai niém, quan hé, thudc tinh néi chung
1.2.4.2 Tai nguyén

Thuat nglr “tai nguyén” hay “resource” trén Web 1a mot pham tru rong 16n
dung dé chi moi di tuong co thé tim théy trén Web nhu khai niém, tir vung, thuc
thé, tinh chat va quan hé gitta cac d6i twong.. Tai nguyén trén Web ciing chinh 1a di
liéu cua trang Web do6, va la muc ti€u nghién ctru cuia Web ngir nghia.
Tai nguyén trén Web 1a khai niém rong hon thyc thé cé tén. Va ciing nhu thyc thé
c6 tén, cing mot tai nguyén nhung cé thé duoc dic tén khac nhau trong khi co
nhiéu tai nguyén ban chit khic nhau nhung lai c6 cing tén. Diéu d6 ndy sinh yéu

cau dinh danh mdi tai nguyén bang mot dinh danh duy nhat. Cac tai nguyén khac



nhau s€ c6 dinh danh khac nhau. Pinh danh nay duoc goi 1a mot URI (Uniform
Resource Identifier).
1.2.4.3 Dinh danh tai nguyén
Tai nguyén dugc dinh danh bang URI (Uniform Resource ldentifier - 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 tac véi su biéu dién
clia tai nguyén trén mang st dung giao thirc cu thé va phd bién nhat 1a HTTP, do do
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 céng (co thé khong can néu la céng mac dinh cua dich vu).

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).
1.3 Ngén ngir Co ciu mé td tai nguyén
1.3.1 Ngon ngit mo ta tai nguyén RDF

Ngbén ngit Co cdu md ta tai nguyén - RDF dugc dé xuat nham khic phyc nhiing
nhuoc diém ctia XML khéng thé giai quyét duoc. Dinh nghia co ban ctia ngdn ngir
RDF 14 dung dé ma hoa cac siéu dit lidu cua cac tai nguyén vao mot bo ba (RDF
Triple): [chu ngit], [vi ngit] va [ddi twong]. Ta biét raing mdi mot thuc thé hay khai
niém déu co céc thudc tinh, mdi thude tinh déu cé cac gia tri, vi vdy moi tai nguyén
cling déu co thé duogc biéu dién qua ngon ngir RDF.

RDF mo ta cac ngudn tai nguyén bai bo ba [chu ngit], [vi ngit], [ ddi twong].
Mot [vi ngir] 1a mdt khia canh, tinh chat, thudc tinh, hay méi lién hé mo ta cho mot
tai nguyén. Mot phat biéu bao gdm mét tai nguyén riéng biét, mot thudc tinh duwoc

dit tén, va gia tri thudc tinh cho tai nguyén d6 ([d6i twong]). Gia tri nay co ban c6



thé 1a mot tai nguyén khac hay mot gid tri mang tinh nghia den hay dang chudi vin
ban tiy . [Cha ngit] va d6i tuong duoc xac dinh qua Pinh danh tai nguyén thong
nhat — URI, ching han chiing c6 thé 1a mot lién két cua mot trang web. Cac [vi ngit]
cling dugc xac dinh qua URI, do do bat ki ai cling co thé dinh nghia ra mgt khai
niém moi, mot thudc tinh moi, bﬁng cach chi can dinh nghia URI cho ching. Béi vi
RDF sir dung URI dé biéu dién céac thong tin trong mot tai liéu, cac URI dam bao
rang cac khai niém khong chi chira vin ban thuan tiy ma né con 1a dinh danh tai
nguyén duy nhit ma tit ca ngudi ding c6 thé tim kiém duoc trén mang. Trong
RDF, cac URI dong mét vai trd rat quan trong: Chiing ta c6 thé tao ra céac (siéu) dir
liéu dya trén bat ky mot ngudn tai nguyén nao trén Web, ngit nghia dugc dua vao
cac ngudn tai nguyén Web thong qua cac URI, va URI cho phép lién két giita cac
phan tir dir lidu thong qua cac thude tinh.
1.3.1.1 M6 hinh dir liéu RDF

M6 hinh co ban ctia RDF gdém ba bo phén 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 Phat biéu: mdi phat biéu gdm ba thanh phan sau

- [Chu ngit]: dia chi hay vi tri tai nguyén mudn mo ta.

- [Vi ngit]: xac dinh tinh chét ciia tai nguyén.

- [ Pbi tuong]: ndi dung gan cho thudc tinh.
1.3.1.2 RDF va Co s¢ dir liéu quan hé

Trong cac Co so dir liéu quan hé truyén théng, dir liéu duoc luu dudi dang cac
bang. Trong mdi bang, mdi hang 1a mot ban ghi khong c6 gidi han vé sb luong céac

truong.

1.3.1.3 B thi RDF

Tap hop cac bd ba tao thanh do thi RDF (dd thi c¢6 huéng). Cac nit trong do thi
1a [cha ngir] va [d6i twong], cac cung trong dd thi 1a [Vi ngit] va ludn c6 hudng tir
[chu ngit] ti [ddi twong]. Dung dd thi 1am cho thong tin thé hién 1 rang va dé hinh

dung hon.



Vi nglr .

Hinh 1.3.1.3. P6 thi RDF

1.3.1.4 Ca phép cua RDF

M6 hinh RDF thé hién mot mé hinh ¢ muc triru twong dé dinh nghia siéu dir
li¢u. Cu phap RDF dugc dung dé tao ra va trao doi siéu dix liéu, vi thé RDF dua trén
cl phap XMLDong 7: cho biét két thiic ciia thé rdf:RDF bat dau ¢ dong 2 va ciing 1a
thé ket thuc cia tai liéu RDF

Pé mo ta tap hop cua nhiéu doi twrong nhu mot bai bao khoa hoc duogc viét boi
nhiéu tac gia, danh sach cac sinh vién trong mot khoa hoc, v.v... RDF cung cap
nhiéu kiéu va nhiéu thudc tinh tich hop sn gitip mé ta duoc nhimg tip nhu vay,
trong d6 c6 kiéu khai bao “bd chira” (container), dung dé luu danh séch cac tai
nguyén hodc cac kiéu gia tri (Mot bo chtra 1a mot ngudn tai nguyén chira nhitng cai
gi do, nhitng cai gi d6 dugc dat trong bo chira dugc goi la cac thanh vién).Cac phén
tir ciia mot bo chira ¢6 thé 1a cac tai nguyén URI (co thé 1a rong) hay la cac gia tri
kiéu chudi ki tv. RDF dinh nghia 3 loai ddi tuong “bd chua”: Bag, Sequence, va
Alternative.
1.3.2 Lugc dd RDF vza truy van RDF
1.3.2.1 Luge d6 RDF

RDF cung cap mot cach dé mo ta cac phat biéu don gian vé cac resource, st
dung cac thudc tinh va gia tri da dugc dinh nghia trudc. Tuy nhién, RDF chi cho
phép dinh nghia cic quan hé, chir khong noi r6 chi ¢6 thé ¢ cac loai quan hé ndo,
hay céc kiéu ddi tuong c6 thé co trong mién hién tai. Pé lam duogc didu nay, ching
ta s& phai sir dung mot phién ban mo rong cua RDF, goi 13 luge d6 RDF (RDF
Scheme - RDFS). Lugc dd RDF 1a mot ngdn ngit ban thé lun dang don nhat, n6
cung cip mot khung dé mo ta cac 16p, thude tinh ciia tng dung cu thé. Cac 16p
trong RDFS gidng nhu cac 16p trong 1ap trinh huéng d6i twong, cho phép céac tai
nguyén duoc dinh nghia nhu 13 mot thuc thé cia 16p, hay 16p con cia 16p.
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Dé thuc hién phan chia cac 16p va cac 16p con, RDFS sir dung cac phan tir nhu:
rdfs:Class va rdfs:subClassOf.
1.3.2.2 Pinh nghia 16p

Céc tai nguyén trén Web co thé chia thanh cac nhom goi 1a 16p. Cac thanh vién
ctia nhom duoc xem nhu 13 thé hién cta 16p d6. Thong qua cac dinh danh URI, cac
tai nguyén duoc truy xuit va c6 thé duoc mo 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.
1.3.2.3 Dinh nghia thudc tinh

MBS ta cac tinh chat cua khai niém. Lugc do RDF cung cép mot bo tor vung dé
mo ta 1am thé nao ma cac thudc tinh va 16p c¢6 thé dugc sir dung cung nhau trong
RDF
1.3.2.4 Ngon ngit truy van RDF

RDF 12 mot cach dé mo ta thong tin vé cac tai nguyén Web mot cach linh dong.
Véi luong thong khong 16 trén Web can phai ¢6 ngdn ngit truy van cac tai liéu RDF
mot cach nhanh chong va chinh xac. T6 chitc W3C da phat trién ngon ngit truy van
trong céc tai lieu RDF dua trén ca phép cta ngdn ngir truy van SQL trong CSDL
quan hé. Trong phan nay s& gi6i thiéu so lroc ngdn ngit truy van RDF thong dung
1a SPARQL. Chi tiét vé ngdn ngit SPARQL xem tai http://www.w3.org/TR/rdf-

spargl-query/
SPARQL 12 mot ngdn ngir dé truy cap thong tin tir cac luge dd6 RDF. N6 cung

cap cac tinh nang sau:
- Trich thong tin tir cdc dang cia URI
- Trich thong tin tir cac lugce con
- Xay dung d6 thi RDF moi dya trén thong tin trong do thi truy van
1.3 Linked Data
1.3.1 Khéi niém vé Linked Data
Trong hoat dong tinh toan may tinh, Linked data mo6 ta mot phuong thirc tao ra
dit liéu c6 clu trac dé co thé lién két dugce voi nhau va tré nén co ich. Linked data

dugce xay dung dua trén cac tiéu chuan céng nghé Web nhu HTTP va URI dé mé


http://www.w3.org/TR/rdf-sparql-query/
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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rong kha ning chia sé thong tin theo cach cé thé duoc doc tir dong tir cac may tinh
hon 1a viéc chia sé ndi dung trén cac trang web dé phuc vu cho nguoi dung. Piéu
nay cho phép cac ngudn tai nguyén khac nhau dugc két ndi va truy vén.
1.3.2 Quy tic Linked Data
Tim Berners-Lee liét ké bon quy tic trién khai Linked data trong cac thao luan
cta minh dugc tom gon trong cac dong sau:
1. Dung URI dé dinh danh moi tai nguyén.
2. St dung HTTP URI d céc tai nguyén nay duoc tham chiéu va tim kiém
("tham chiéu lai") boi moi ngudi hay céc tng dung.
3. Cung cap théng tin hitu ich vé cac tai nguyén khi cac URI cta nd 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 dit liéu
tim thdy dé phét trién kha ning tim kiém cac thdng tin lién quan khac trén Web.
Luu ¥ rang mac du luat quy tic thir ba dé cap dén "cac dinh dang tiéu chuan",

n6 khong can bat ¢t tidu chuan dic ta ndo c4, chang han nhu RDF/XML.


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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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 dwng irng dung LOPD

o -

4

/' TIEN TRINH XAY DUNG LOPD

\
1 1
1 1
! [ Chuén bi dit liéu ] !
1 1
1 1
1 1
| v |
1 1
: [ Tao va sinh lién két ] |
1 1
| | |
| :
' [ Xudt ban dit liu ] !

[ Kiém thir va g& 16i ]

Hinh 2.1. Tién trinh xuit bin Linked Data Ién Web

Qua cac khai niém va ciing nhu cac dinh nghia thi toi dua ra tién trinh dé xay
dung tmg dung LOPD gdm cac tién trinh & trén: “chudn bi dit liéu, tao va sinh lién
két, xuat ban dir liéu, kiém thir va g& 16i”. Cac budc thyc hién trong quy trinh &
hinh 2.1 yéu cu phai mat thiét va co su tuong tac manh mé€ voi nhau dé chinh xac
theo nguyén ly Linked Data.
2.2 Jena
2.2.1 Gi61 thi¢u

Jena 1a mot Java framework dung cho viéc xay dung céc irng dung web ngi
nghia. Cung cap mot 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 la Jena 3.14.0
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Jena Framework bao gom:

e RDF API: Giao dién 1ap trinh cho RDF

e OWL API: Giao dién Iap trinh cho OWL

e Xuit va doc cac file RDF theo dang RDF/XML, N3 va N-Triples

e Cho phép luu trir trong bd nhd, luu trit ¢d dinh trong cac tap tin don hay
trong cac hé quan tri co s¢ dit licu (MySQL, HSQLDB, PostgreSQL, Oracle,
Microsoft SQL Server)

e Hé truy vin SPARQL

2.2.2 Jena API

Kién truc cua Jena di duoc 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),
Iwru trit va truy vén.,

Jena API bao gdm mot tap cac giao dién Java mo ta cac nguon tai nguyén
(resources), cac thudc tinh (properties), cac phét biéu (statements) va cac mo hinh
(model) dudi dang khung mo ta tai nguyén RDF (Resource Description Framework)
2.2.3 Kién triic Jena 3

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

Literal interface: Dung dé mo ta cac chudi va chuyén doi mot s6 kiéu cua Java
nhu String, Int, va Double. Cac ddi tugng hién thyc giao dién Property c6 thé 1a
mot predicate trong b ba {predicate, subject, object}.

Statement interface: mo ta bo ba {predicate, subject, object}. Pong thdi né
cling c6 thé duoc dung nhu mot dbi tuong .

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

d6i tuong .
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2.3 M6 hinh hoa thong tin voi Jena

2.3.1 Chuong trinh Hello World! trong Jena
2.3.2 Tao mo6 hinh RDF

2.3.2.1 Tao tai nguyén va thém thudc tinh
2.3.3 Doc mb hinh RDF

2.4 Chuyén déi div liéu web ngit nghia
2.4.1 Dir liéu tir Excel

2.4.2 Dtr ligu tu DBF

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 Ia tén mét dia danh Dublin, Ohio & My noi da t6 chuc
hoi thao OCLC/NCSA Metadata Workshop nam 1995. Core c6 nghia la mot danh
sach cac thanh phan cét 16i ding md ta tai nguyén (Element metadata), nhitng thanh
phan nay cé thé ma rong thém.

Theo [12], thang 9/2001 bo yéu té siéu dir lieu 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.

Trong hé thdng cua ching tdi, nhitng thong tin metadata sau dwoc rit ra tir
tai liéu:

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

- Title: tya dé tai liéu.

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

- Publisher: Noi cong bd, Xuat ban tai liéu.

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

- Date (Year): Nam cong bd, xuat ban tai liéu.
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Chuong 3 - PHAT TRIEN UNG DUNG LOPD

3.1 Gidoi thiéu bai toan
3.1.1 Yéu cau bai toan

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 ¢ 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.

V6i tim kiém chinh x4c, nguoi ding nhap diy du va chinh xac 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 van d¢

Tir cac han ché ciia cac thu vién sd hay cac kho luu trir thong tin vé céc cong
trinh, bai bao khoa hoc ctia cac giang vién ciing nhu céc chu 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 st dung dit liéu tir ac ngudn c6 san dé tra 101 cac cau hoi nhu
chu d& nay c6 nhitng tac gia va bai bao nao twong dong 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 todn. Cong nghé web ngir nghia véi dac diém luu trit dir 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.
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3.1.3 Chuan bj dit liéu
3.1.3.1 Dt liéu tur truong Pai hoc
Dir liéu vé tai nguyén thong tin trudng Dai hoc bao gdm théng tin khoa hoc
ctia Cac giang Vién, tac gia cac bai bao, cac cong trinh nghién ciu khoa hoc cac cép.
Dir liéu tir file Excel gdm cac thong tin cac dé tai, giai thuong, céng trinh nghién
cliru....
3.1.3.2 Dir liéu tir DBLP Computer Science Bibliography
DBLP cung cép thong tin vé& chi muc cac bai bao trong linh vuc khoa hoc may
tinh, hé théng duoc phat trién boi truong dai hoc Universitat Trier caa Buc. Tinh
dén thang 1/2011 DBLP chua thng tin chi muc cua 1,5 tridu bai bao trong linh vuc
khoa hoc may tinh dugc thu thap tir cac thu vién sd, cac hdi nghi va cac tap chi. Dix
licu cua DBLP duoc xuat ra cac dang CDF, XML va SQL, ngudi phat trién c6 thé
download cc file nay tir trén web cua hé thong.
B o e

| ~ M [search dblp @

[+
[

Welcome to dblp

> Home = |~ Dagstuhl

B browse authors | editors
ABCDEFGHIJKLMNOPQRSTUVWXYZ

B browse journals
ABCDEFGHIJKLMNOPQRSTUVWXY Z bypublisher

B browse conferences | workshops
ABCDEFGHIJKLMNOPQRSTUVWXYZ

B browse series
CoRR LNCS CEUR-WS LNEE IFIP LNI EPTCS LIPICS other
browse monographs

[-]1 About dblp

The dblp computer science bibliography
provides open bibliographic information on
major computer science journals and
proceedings. Originally created at the
University of Trier in 1993, pis now
operated and further developed by Schloss
Dagstuhl. For mere information check out
our FAQ.

[-1dblp statistics

books & theses reference works edited collections

[-] dblp blog

= #of journals: 1,691

2020-03-26: 5 million publications [News]

read as PDF

read full post)

2020-03-24: dblp computer science bibliography surpasses 5 million publications [Press Relesze]

On March 23rd, 2020, the dblp computer science bibliography indexed its 5 millionth publication. By doing
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

[.]

Hinh 3.1.3.2. Co sé dir ligu DBLP

= # of records added to dblp:

I\iﬁﬂ

.mﬂl"i‘
more statisti

[-]dblp tweets

4 p


http://en.wikipedia.org/wiki/University_of_Trier
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3.2 Gidi phdp hé thong
3.2.1 Kién trtic hé thong

LOPD (Linked Open PTIT DATA): la mét dich vu dung SPARQL dé truy van
dur liéu DBLP.

Hinh 3.8 cho thiy tong quan vé kién trdc caa dich vu. Trong mot vai trudng
hop, Cac hé thdng c6 thé dich mot truy van SPARQL tsi mot ddy cau ndi (1ap) céc
API, thu thap dir liéu va tra lai cho ngudi ding. Dich vu hién hé tro 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 dir 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 bai cac API sin cd. ResultManager xir Iy cac truy van

phu va két qua ciia n6 dé tao ra ban d6 két qua cudi cing.

Result Manager

[
»

Scanner

LOPD DB

SPARQL i
ser ver Output
over
generator

Query results }

Jabeuew A1end

Hinh 3.2.1. Qua trinh thyc hi¢n LOSM
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3.2.2 Thiét ké co sé dit ligu
3.2.2.1 M6 ta cau trac dit 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 truc tiép tur 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 dudi. 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 bai nhitng bai
béo nao duoc xac dinh bang khoa dblp key.
3.2.2.2 Co s¢ dit liéu hé théng

Nhu vay trong cau tric bang cia dblp duoc trinh bay & trén, hé thong khong
chua dit liéu vé tom tét cua bai bao (abstract).

Tir cAu triic ndy nhom bd sung thém vao cau tric nhitng bang sau dé dam bao
viéc co thé cap nhat dugc dit liéu mo1 cua DBLP va co thé lwu duoc céc thong tin
vé chu d&, ciing nhu tom tit cua bai bao

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

- dbsa_pub: luu thong tin bai bao duoc thu thap vé tir cac thu vién so.


http://www.l3s.de/~diederich
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- dbsa_pub_in_dblp: bang luu thong tin bd sung cta cac bai béo trong dir
licu dblp bao gém chu dé, nhitng dudng dan maé rong (noi ma bai béo cé

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

— dblp_ref_new =
dblp_author_ref_new [E] e =
e = i Eg LR
0 g i v ) id int(a)
pub_id int(8) unsigned ref_id varchar{150)
author varchar(70) dblp_key warchar(255)
editor int{1)
author_num  int{3)

dblp_pub_new |
- B & -
dbsa_pub [E] id int(s)
_(;} _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 ¥ _(;} B ¥ url varchar(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. Céc bang trong co sé dir liéu hé thong
3.3 Xdy dung vng dung
3.3.1 Mo ta User case
Phéan nay s& xay dung md hinh use-case nham cung cip mdt cach chi tiét vé cac
chtic nang co ban nhu tim kiém thong tin, xem thong tin vé mot dia diém cu thé
(duyét thong tin) va xem céc thong tin chi tiét ctia dia diém. Mo hinh use-case dugc

thé hién nhu hinh sau:
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Duyg¢t thong tin \

Két qua
tim kiém

Tim kiém

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

3.3.2 bac ta chlic ndng

- Chirc nang tim kiém: Churc ning 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 liy duoc thong tin phu hop sé& 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 bang cach chon muc
thong tin cin xem. Hé théng tim cac thuc thé lién quan dén muyc thong tin dugc

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 théng tin

Hanh Huu Hoang Cac the gid c6 ce de tal ciing chi dé

2010 - 2019 S

2019

Duy Khanh Truong, Hanh Huy Hoang. A Min Tjoa, Gerald Quirchmayr

SemIDEA: Towards a Semantic loT Data Analytic Framework for Facilitating Envirenmental
Protection, ISCIT 2018: 481486
2016

Trung Van Nguyen Hanh Huu Hoang:

A Consensus-Based Method for Solving Concept-Level Conflict in Ontology Integration.

ans. Comput. Callect. Intell. 22: 106-124 (2016
201

Trung Van Nguyen Jason L Jung. Hanh Huu Hoang:

A Novel Approach for Resolving Knowledge Inconsistency on Ontology Syntactic Level. IFIP
A 2015: 394

2014

Hanh Huu Hoang, Jason J. Jung

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

4

Jung, Chi B. T, Tran:

Ontology-based approaches for cross-enterprise collaboration: a literature review on semantic business process management.

wpen. 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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KET LUAN VA KIEN NGHI

Lu4n vin d nghién ctru va trinh bay nhiing kién thirc cin ban vé web ngit nghia
nhu kién thic vé RDF, RDF Schema, ngdn ngit truy van dit liéu web ngit nghia
SPARQL, moi trudong 1ap trinh web ngit nghia va truc quan hoa dir li€u.

Qua d6 luin vin dat dwoc mét s6 két qua nhw sau:
V& Iy thuyét, luan vin da di sau nghién cau duoc nhiéu kién thic vé RDF va RDFS,
tir 46 hiéu dugc cdng nghé web ngit nghia dé c6 thé dwa vao dé trién khai céc tng
dung khéc. Trinh bay cu thé phuong phap 14p trinh véi web ngit nghia, cach chuyén
d6i dir liéu cho web ngir nghia. Luan van cling d4 trinh bay cach trich xuat va xu Iy
dir ligu tir DBLP Computer Science Bibliography

Vé tng dung minh hoa, v&i muc tiéu 1am rd thém 1y thuyét, luan van ung dung
xdy dung web ngir nghia véi cic cong cu hd trg nhu Intellij va Maven. Cuy thé 1a
xay dung duogc dir liéu RDF co ban vé cac tac gia khoa hoc dua trén dir liéu thu thap
tir DBLP trich xuét dit liéu va khai thac cac tinh nang truy xudt trén mot tai liéu co
mo ta ngit nghia nham chia sé tai nguyén théng tin vé cac bai bao, cong trinh khoa
hoc va thuc hién tim kiém véi nhitng két qua chinh xac hon, dong thoi ciing tan
dung duoc hét duoc cac ngudn tai nguyén trong hé thong.

Huéng phat trién:

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

Phat trién tng dung v6i chirc ning bo sung va cdp nhat thong tin trong
ontology.

St dung céac cong cu lap trinh di dong va dir liéu dé tao tng dung truy cip trén

thiét bi di dong.



