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PE CUONG CHI TIET

Dé Tai: Nghién ciru, tim hiéu, va xay dung ng dung véi Semantic Web
GidoVién Hwéng Din: ThS NGUYEN TRAN MINH THU.

Sinh Vién Thuc Hién:

Nguyén Thiic Duy Anh-0112171 Nguyén Thi Khanh Hoa — 0112219.

I. Muc Dich
Nghién ctru, tim hiéu vé Semantic Web, linh vuc dang dugc xem la c6 tiem nang cuc
16n cho viéc giai quyét cac van dé vé Web hién nay.
Ap dung cac kién thtrc thu thap duoc dé xay dung mot ing dung minh hoa.
I1. N¢i Dung
GoOm hai phan:
1. Tong Quan Vé Semantic Web
2. Xay Dung Ung Dung Minh Hoa EPERSON APPLICATION.
Phan I: Tong Quan Vé Semantic Web
e (G161 thi€u Semantic Web.
e (Céc ngon nglr Semantic Web .
e RDF - Nén tang cua Semantic Web .
e Ngbn ngit truy van dir liéu trong RDF .
e (Cdc trng dung Semantic Web
Phén II: Xay Dung Ung Dung EPerson Application
e MO ta trng dung.
e Phan tich ung dung:
Thiét ké va cai dit tng dung.

e K&t ludn va hudng phat trién.
I11. Cong Cu

e (Céacngonngu strdung: XML, XMLS, RDF/XML, RDF, RDFS, OWL, ...

e Céc softwares va tools ho trg viéc xay dung ing dung: SVG Viewer, RDF Editor...
IV. Két Qua

e Bio cao Luan Vin: véi nhitng ndi dung dé cap o trén.

e Ung dung minh hoa: EPerson Application.

TPHCM, Ngay 13 thang 7 nam 2005
Giao Vién Huéng Dan Sinh vién Thuc Hién

ThS Nguyén Tran Minh Thur Nguyén Thic Duy Anh Nguyén Thi Khanh Hoa

Xiv
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SLoi mo a‘&u_._ /

Nhu John Naisbitt da noi:

" Chung ta dang chim ngdp trong thong tin nhwng lai khadt khao tri thiec "

Dung vay, World Wide Web chira mot lwong théng tin khong 10, chung duoc
tao ra tir cac to chirc, cong dong va nhiéu ca nhan véi nhidu 1y do khac nhau. Nguoi
sir dung Web c6 thé d& dang truy cap nhitng thong tin nay bang cach chi ra dia chi
URL — Uniform Resource Locator va theo cac lién két.dé tim ra cac tai nguyén lién
quan khac.

Tinh don gian cia Web hién nay di dan dén mot sd mat han ché. Chéng han
nhu chung ta ¢6 thé d& dang bi lac hay phai dbi-dau v6i mot lugng théng tin khong
hop 1y va khong lién quan duogc tra v& tir két qua tim kiém trén Web. Mot vi dy minh
hoa cho van dé duoc dé cap & trén 1a gia sir chung ta mudén tim toan bo céac tdi liéu
duoc viét boi Eric Miller. Nhung v6i chtic nang tim kiém trén Web hién nay, két qua
tra vé co thé 1a tat ca cac thong tin khac trén Web c6 dé cap dén Eric hay/va Miller
nhu s6 nhat ki, danh ba dién thoai, .... . Van dé tuong tu cling xuét hién khi ta tim
kiém céc tai nguyén.vé Marja, két qua tim thiy 1a bat ki thong tin nao lién quan dén
Marja nhu tén cua mot nguoi hodc 1a tén cua moét dia danh.... Hoac khi chung ta
mudn tim thong tin cta mot chuyén gia vé XML, nhung v6i két qua tim kiém hién tai
chi cho ra mot két qua khdng 16 nhu céac tai liéu lién quan dén XML , cac Gng dung
hay cong cu vé XML ma khong cho ra chinh xac thong tin ma chung ta can tim kiém.
Nhu vy cau hoi dit ra 1a 1am thé nao dé chung ta c6 dugc mot két qua tim kiém chinh
xé4c va nhanh chong theo dung nhitng gi ma chiing ta mong muén?.

Cac ki thuat Web hién nay di can tré kha ning phét trién thong tin ciia no.
Tinh don gian cua cac ki thuat nay da gdy ra hién tuong that c6 chai, tao kho khin
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trong viéc tim kiém, rat trich, bao tri, va phat sinh thong tin. May tinh chi duoc ding
nhu nhitng thiét bi giri va tra thong tin , ching khong thé truy xuat dugc nhitng ndi
dung that su can va do d6 chiing chi hd tro & mot mire gisi han nao dé trong viéce truy
xuat va xir Iy thong tin. Két qua tat yéu 1a con ngudi (nguoi st dung) phai ganh trén
vai trach nhiém khong nhiing truy cdp va xtr ly thong tin ma con rit trich va thong
dich moi thong tin.

Dé khic phuc cac yéu diém ctua Web hién tai khai niém “Semantic Web” di ra
doi. Va khai niém nay da dugc Tim Berners-Lee dinh nghia nhu sau:

“Semantic Web nhw mgt sw mo rong cvia web hién tai ma trong do thong tin
dwoc xiv Iy mét cich tw dong biang mdy tinh, lam cho mdy tinh va con nguoi cé thé

hop tac voi nhau” .

__,-"" Workd Wido Wab |

(7 Samanic Web

Hinh 0-1 Semantic Web nhw moét sw mé rong caa World Wide Web
Nhu vay Semantic Web 1a mdt mang ludi cac thong tin duogc lién két theo mot

cach thire dé may co thé dé dang xu 1y thong tin ¢ mirc d6 toan cau. Ching ta co thé

hiéu don gian v€ nd nhu 1a mot cach trinh bay dir liéu c6 hi€u qua trén mang toan cau,
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hodc 1a mot co s& dit lidu duoc két ndi toan cau. K¥ thuat Web hién tai chi cho phép
chung ta luu trit théng tin va tim kiém thong tin trén nhirng thong tin da duoc luu trit.
Chinh vi vy ma sy ra doi cua Semantic Web 1a mdt budc tién vuot bac so véi ky
thuat Web hién tai dya vao kha nang lam viéc véi thong tin cia ching thay vi chi don
thuan 1a Iuu trir thong tin.

Vi sy 1on manh va kha nang luu trit thong tin nglt nghia, Semantic Web sé tro
thanh mot thé hé Web cho twong lai, thé hé Web ma ching ta dang cho doi. Va d6
cling 1a 1y do dé tai “Nghién ctru, tim hiéu va xdy dung wng dung véi Semantic

Web” duoc chiing em quan tdm va chon lam khoa luan t6t nghiép .

Véi muyc tiéu nghién ctu, tim hiéu, va xay dung tng dung v&i Semantic
Web. Luan van duogc chia lam hai phﬁn:

Phan 1: Tong Quan Vé Semantic Web: Phan nay dé cap dén nhiing kién
thirc nén tang vé Semantic Web, bao gém cac kién trac, khai niém, tmg dung dién
hinh, ciing nhu cac cong cu va ngdn ngir dé xay dung cac tng dung Semantic Web.
Bao gém cic chuong sau:

Chwong I: Gi6i thi¢u Semantic Web .

Chuwong 2: Cac ngon ngir Semantic Web .

Chwong 3: RDF- Nén tang ciia Semantic Web .

Chwong 4: Truy van dit liéu trong RDF .

Chwong 5: Cac ing dung va cong cu phat trién Semantic Web .

Phin 2: Xay dyng ung dung Tim Kiém Thong Tin Cta Mot Nguoi, Nhom
Nguoi Va Kha Nang Cta Ho Trong Mot T6 Churc . Bao gdm cac chuong sau:

Chwong 6: Mo ta tng dung.

Chwong 7: Phan tich tng dung.

Chuwong 8: Thiét ké va cai dat ung dung.

Chuwong 9: Két luan va hudng phat trién.
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Trong luan vin ndy nhém chung em s& c6 gang trinh bay cac két qua nghién
ctru mot cach co hé théng va dé hiéu nham déng mot phan kién thic c6 gia tri cho
nhirng ai quan tdm dén linh vuc Semantic Web .

Chung em ciing d3 c6 gang rat nhiéu dé luan van dat dugc két qua tot nhat. Tuy
nhién do kinh nghiém con non tré va trong mot thoi gian ngan nén nhitng sai sot xay
ra la diéu khong tranh khoi. Chung em xin chan thanh cam on va tran trong tiép thu
tat ca nhitng ¥ kién dong gop cta quy thiy c6 va ban bé dé luan vin duoc hoan thién

hon.
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Chwong 1 GIOI THIEU SEMANTIC WEB

1.1 World Wide Web va nhirng han ché ctua no

Hé théng mang toan cau di tré nén rong khip théng qua mot loat cac tiéu
chuan duoc thiét 1ap rong rai va dam bao dugc cac thanh phén 0 cac muc do khac
nhau. Giao thitc TCP/IP dam bao rang chung ta khong phai lo ling vé viéc chuyén
tirng bit dit liéu thong qua hé thong mang nita. Tuong tunhu vay, HTTP va HTML da
cung cip cac cach tiéu biéu dé co thé nhan thong tin va trinh dién cac tai liéu siéu vin
ban.

Tuy nhién, c6 mot khdi leong khong 16 cac tai nguyén trén Web, diéu nay lam
nay sinh van dé nghiém trong 1 lam thé ndo dé tim kiém chinh x4c tai nguyén minh
mong mudn. Dir liéu trong cac file HTML hitu ich trong mdt vai ngit canh nhung vo
nghia ddi véi nhitng ngir canh khac. Thém vao d6 HTML khong thé mé ta vé dir liéu
doéng gdi trong no.

Vi du, chung ta biét ma ving (PostCode) va mudn tim dia chi ctia nd. Vi mdi
qudc gia co tén hé thong ma viing khac biét va vi Web khong biéu dién dugc mdi lién
hé nay, nén ching ta khong nhan dugc diéu chung ta mong doi. Trai lai, ddi véi
Semantic Web, chung ta co thé chi ra kiéu ciia mdi lién hé nay; vi du, Zip Code tuong
duong v&i PostCode.

Vi vy, néu nhu cac thanh phan chinh yéu cua dit liéu trong Web trinh bay theo
dang thtrc thong thuong, thi that kho s dung dir li€éu nay mot cach phé bién. Mot
thiéu s6t cia Web hién nay 1a thiéu co cau hiéu qua dé chia sé dir liéu khi tng dung
duoc phat trién mot cach doc 1ap. Do dé can phai mé rong Web dé may co thé hiéu,

tich hop dir li€u, cling nhu tai sit dung dir li€u thong qua cac ung dung khac nhau.
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1.2 Swra doi cua Semantic Web

Thé hé web dau tién bat dau véi nhitng trang HTML tha cong, thé hé thir hai
da tao nén mdt budc cho may thuc hi¢n va thuong la cac trang HTML dong. Cac thé
hé web nay mang y nghia cho con ngudi thao tac truc tiép ( doc , duyét , dién vao
mau). Thé hé web tha ba duogc goi la “ Semantic Web ” , mang muc dich la thong tin
s& do may xur ly. Diéu nay trung khép véi quan diém cia Tim Berners-Lee dd mo ta
trong cubn sach gin ddy nhit cia ong “Weaving the Web” [Berners-Lee, 1999].
Semantic Web s€ lam cho cac dich vu thong minh hon vi dy nhu méi giéi thong tin,
tac nhan tim kiém, bo loc thong tin v.v. Nhitng dich vu thong minh trén h¢ théng web
gidu ngir nghia s& nhu thé chic han s& vuot trdi hon nhimg phién ban sin c6 hién tai

cua cac dich vu nay, ma chi giéi han vé chirc nang.

Web hién tai
HTML, XML

(nhiéu ngir nghia hon)

Web nam 1995
HTML
(it ngtr nghia)

Hinh 1-1 Sw hinh thanh va phat trién cia Semantic Web .
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1.2.1 Semantic Web la gi?

Semantic Web khong 1a Web riéng biét nhung 1a mot sy moé rong ctia Web hi¢n
tai, theo cach thong tin dugc xac dinh ¥ nghia tot hon, nd cho phép may tinh va nguoi
cong tac voi nhau tot hon.

Semantic Web dugc hinh thanh tr y tudng cia Tim Berners-Lee, ngudi phat

minh ra WWW, URIL, HTTP, va HTML.
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Hinh 1-2 Pé xuat dau tién vé WWW cua Tim Berners-Lee nam 1989.

Semantic Web 1a mot mang ludi cac thong tin duge lién két sao cho chung co
thé duoc xur Iy dé dang boi cac may tinh ¢ pham vi toan cau. N6 dugc xem 1a cach md
ta thong tin rat hiéu qua trén World Wide Web, va cling dugc xem la mot co s¢ dir

liéu c6 kha nang lién két toan cau.
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Semantic Web 1a mot phuong phéap cho phép dinh nghia va lién két dir liéu mot
cach c6 ngit nghia hon nham phuc vu cho mdy tinh c6 thé “hiéu” duoc. Semantic Web
con cung cip mot moi trudng chia sé va xu 1y dit liéu mot cach tu dong bang may tinh.

Vi du: Gia st ta can so sanh gia dé chon mua mot bé hoa hay ta can tra clru
catalog ctia cac hing ché tao xe khac nhau dé tim ra thiét bi thay thé cho cic bo phan
bi hu hong ctia xe Volvo 740. Thong tin ma ta thu dugc truc tiép trén Web co thé tra
101 cac cau hoi nay nhung doi hdi con nguoi phan tich y nghia cua dir liéu va su lién
quan ctia nd vai yéu cau dé ra, khong thé xur 1y tu dong bang may: tinh.

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

e Thir nhit, n6 s& mé ta chi tiét dit liéu cua né. Do d6-mot chuong trinh xir ly

khong can quan tdim dén cac format, hinh anh, quang cdo trén mot trang
Web dé tim ra su lién quan ctia thong tin.

e Thw hai, Semantic Web cho phép ching ta tao ra mot file mo ta mdi lién hé
gitra cac tap dit liéu khac nhau. Vi du, ta c6 thé tao mot lién két semantic
gitra mot cot ‘zip-code’ trong database voi1 trudong ‘zip’ ¢ trén form nhap
liéu néu chiing cé chung 'y nghia. Piéu nay cho phép may tinh theo cac link
va tich hop dit lidu tir nhiéu ngudn khac nhau.

Y tuong lién két cac nguén khac nhau (tai liéu, hinh anh, con nguoi, khai niém,

...) cho phép chiing ta mo rong Web thanh mot moi trudng méi véi tap cac mdi quan
hé mdi (nhu hasLocation, worksFor, isAuthorOf, hasSubjectOf, dependsOn, ...)
giita cac ngudn dir liéu, tao ra cac mbi lién hé ngit canh (contextual relationship), diéu

ma Web hién tai chua lam duoc.
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hashManual

requires requires

inPartCf

hasAuthor

livesht

Hinh 1-3 Lién két ngir nghia giira cac ngudn khac nhau trong Semantic Web

1.2.2 Semantic Web mang lai nhirng gi?

1.2.2.1 May c6 thé hiéu dwgc thong tin trén Web

Internet ngay nay duya hoan toan vao ndi dung. Web hién hanh chi cho con
nguoi doc chir khéng danh cho may hiéu. Semantic Web sé& cung cap y nghia cho méay
hiéu. Vi du nhu:

e The Beatles 13 mot ban nhac ndi tiéng cua Liverpool.

e John Lennon la mét thanh vién cua The Beatles.

e Ban nhac “Hey Dude” do nhdm The Beatles trinh bay.
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Nhitng cau nhu thé nay c6 thé hiéu boi con ngudi nhung lam sao ching ¢ thé
duoc hiéu boi méy tinh?

Semantic Web 1a tit ca nhitng gi vé cach tao mot Web ma ca ngudi va may co
thé hiéu. Nguoi ding may tinh s& van co thong tin trinh bay theo cach trudc day,
nhung d6i voi may tinh, Semantic Web 1a anh sang soi roi vao man dém ctia Web hién
hanh. Bay gid, may khong phai suy luan dya vao ngit phap va cac ngdn ngir danh dau
(Markup Language) nita vi cau triic ngit nghia cta vin ban (fext) thuc su di chira n6

roi.

1.2.2.2 Théng tin dwoc tim kiém nhanh chéng va chinh xic hon

Vi Semantic Web, viéc tim kiém sé& dé dang néu.moi thir duoc dit trong ngir
canh. Y tudng chinh yéu 1a toan bd ngir canh ma nguoi stt dung duoc biét dén.

Muc tiéu ctia Semantic Web 14 phat trién cactiéu chuan va ki thuat dé giup may
hiéu nhiéu thong tin trén Web hon, dé chingtim ra cac thong tin doi dao hon, tich
hop, duyét dir li€u, va tu dong hoa cac thao tac.

V61 Semantic Web, chiing ta khong nhitng nhan dugc nhitng thong tin chinh
xac hon khi tim kiém thong tin tir may tinh, ma may tinh con c6 thé tich hop thong tin

tu nhiéu ngudn khac nhau, biet so sdnh cac thong tin véi nhau.

1.2.2.3 Dir li¢u lién két dong

V6i Semantic Web, chiing ta c6 thé két hop cac thong tin dd duge mé ta va giau
ngit nghia v6i bat ki ngudn dit liéu nao.

Vi du, bang cach thém cac metadata (di liéu vé dir liéu) cho cac tai liéu khi
tao ra no, chung ta co thé tim kiém cac tai liéu ma metadata cho biét tac gia la Eric
Miller. Cling thé, v6i metadata chung ta co thé tim kiém chi nhiing tai liéu thudc loai
tai liéu nghién curu.

Vé6i Semantic Web, chung ta khong chi cung cap cac URI cho tai liéu nhu da

lam trong qua khtr ma con cho con ngudi, cac khai ni€ém, cac moi lién h¢. Nhu trong
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vi du trén, bang cach cung cip nhiing dinh danh duy nhét cho mdi con nguoi nhu vai
tro cua ‘tdc gia’ va khai niém ‘tai liéu nghién cwu’, chung ta da lam rd nguoi & day la
ai va moi quan hé tuong ng clia nguoi nay véi mot tai liéu nao d6. Ngoai ra, bang
cach lam rd ngudi ma chung ta dang dé cip ching ta co thé phan biét nhitng tai liéu
cua Eric Miller véi nhiing tai liéu ctia nhitng nguoi khac. Ching ta ciing c6 thé két
hop nhimng thong tin di duoc mé ta ¢ nhiéu site khac nhau dé biét thém thong tin vé
nguoi nay ¢ nhitng nglt canh khac nhau vi du nhu vai tro cta anh ta ra sao khi anh ta

1a tac gia, nha quan 1y, nha phat trién, ...
1.2.2.4 Hb tro cong cu tw dong hoa

Ngoai ra, chung con cung cip cac loai dich-vu tw dong tir nhiéu ving khéc
nhau: tir gia dinh va cac thu vién ki thuat s6'cho dén cac dich vu kinh doanh dién tir
va dich vu strc khoée.v.v.

Semantic Web con cung cp.cac phuong tién dé thém cac thong tin chi tiét 1én

Web nham hd tro su tu dong hoa cho cac dich vu.
1.2.3 Kién truc Semantic Web

1.2.3.1 Giéi thidu:

Semantic Web 13 mot tap hop/ mot chong (stack) cac ngdn ngir. Tat ca cac 16p
cua Semantic Web duogc str dung dé dam bao do an toan va gia tri thong tin tr¢ nén tbt

nhit.
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Trust
rules Proof
data - Logic Digital
data Ontology bulary Signature
selfdescriptive
document " RDF + rdfschema

Hinh 1-4 Kién trac Semantic Web

e Lo&p Unicode & URI: nham bao dam viéc sir dung tap ki tu qudc té va
cung cip phuong tién nham dinh danh'cac ddi twong trong Semantic Web.

e L&p XML cung v6i cac dinh nghia vé namespace va schema (lwoc do) bao
dam rang ching ta c6 thé tich hop cac dinh nghia Semantic Web véi cac
chuén dua trén XML khac.

e L6p RDE [RDF] va RDFSchema [RDFS]: ta c6 thé tao cic phat biéu
(statement) @ mo ta cac ddi twong véi nhirng tir vung va dinh nghia cua
URI, va cae doi tuong nay co thé dugc tham chiéu dén bai nhiing tr vung
va dinh nghia ctia URI & trén. Pay ciing 1a 16p ma ching ta c6 thé gan cac
kiéu (zype) cho cac tai nguyén va lién két. Va ciing 1a 16p quan trong nhat
trong kién trac Semantic Web .

e L&p Ontology: hd tro sy tién hoa cia tir vung vi nd ¢6 thé dinh nghia méi
lién h¢ gitra cac khai niém khac nhau.

e Lop Digital Signature: duoc ding dé xac dinh chu thé cia tai liéu (vd: tac

gia ctia mot tai liéu hay mot 1oi tuyén bd).
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Cac 16p Logic, Proof, Trust: dang trong giai doan nghién ctru va cac thé hién
clia cac tmg dung gian don dang dugc xay dung. Lép Logic cho phép viét ra cac luat
(rule) trong khi 16p Proof thi hanh cac luit va ciung v&i 16p Trust danh gia nham

quyét dinh mg dung nén hay khong nén tin tuéng/chap nhan (trust) ching cé (proof).

1.2.3.2 Vai tro cac 16p trong kién triic Semantic Web

Chung ta s& xem xét cac thanh phan khac nhau ciia Semantic Web va cach cac

thanh phan nay thé hién.

1.2.3.2.1 Lop dinh danh tai nguyén-URI

URI - Uniform Resource Ildentifier, URI don gian chi la mot dinh danh Web
gidng nhu cac chudi bat dau bang “http” hay “ftp” ma ban thirong xuyén thiy trén
mang. Bat ky ai ciing c6 thé tao mot URI, va c6 quyénsd hiru ching vi vay ching da
hinh thanh nén mot cong nghé nén tang 1y tréng dé xay dung mot hé théng mang toan
cau thong qua d6. That sy thi mang chi 14 mot noi ma bat ky thtr nao c6 mot URI thi
cling dugc xem la & trén mang.

Khi st dung URI, chung ta ¢6 thé dung cing mot cach dit tén don gian dé dé
cap dén cac tai nguyén dudi.cdc giao thuc khac nhau: HTTP, FPT, GOPHER,
EMAIL,....

Mot dang thirc quen thudce cia URI la URL - Uniform Resource Locator. Mot
URL 1a mot dia chi cho phép chung ta tham mot trang Web, nhu:
http://www.w?3.org/Addressing/. Néu click vao né, URL s& bao mdy tinh noi dé tim
thay .

Mac du thuong duoc dé cap dén nhu URL, nhung URI ciing dugc dé cap dén
nhu cac khéi niém trong Semantic Web dé chi céc resource .

Vi dy, ching ta c6 mot quyén sach véi tiéu dé “Machine Learning”, URI cta
no6 nhu sau: http://www.cs.bris.ac.uk/home/pw2538/book/title#machinelearning.

Duéi ddy 1a vai vi du vé URI:

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ
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e uuid:04b749bf-3bb2-4dba-934¢c-c92¢56b709df: 1a mot UUID-Universal
Unique Identifier. UUID c6 thé dugc thiét 1ap bang cach két hop thoi gian
va dia chi cua Ethernet card hay mot con sb ngau nhién, sau d6 n6 dugc xac
dinh 14 duy nhét.

e mailto:pw2538@bristol.ac.uk: xac dinh dia chi mail cia mot ngudi nao do.

“Moi thir trén Web déu cé thé cé mot URI duy nhit.”

URI 13 nén tang ctia Semantic Web. Trong khi moi thanh phan khac cia Web
gan nhu c6 thé duoc thay thé nhung URI thi khong. URI lién hé cac thanh phan cua
Web lai véi nhau.

Pé dinh danh céc thanh phﬁn trén Web, ching'ta sit dung b dinh danh. Boi vi
chung ta sir dung mot hé théng déng b6 vé dinh‘danh va ciing boi vi moi thanh phﬁn
dugc dinh danh dugc xem nhu la mdt tai nguyén, nén ching ta goi nhiing bd dinh
danh nay 1 “Cac Bo Pinh Danh Tai Nguyén” hay URIs. Chung ta c6 thé gan URI cho
bét cr thr gi, va bat ctr thir gi c6 URI déu c6 thé biéu dién trén Web. Vi du: con nguoi,
quyén sach, con rudi,... nhitng gi ma ching ta c6 thé nghi dén, tat ca déu co thé co
URL

Mot nguyén tac ¢hung dé tao cac URI 1a bat ddu véi mot trang Web. Trang mo
ta d6i tuong dugc dinh danh va giai thich rang URL cua trang 1a URI cho ddi tuong
d6. Vi du mudn tao mot URI cho ban sao “Weaving the Web” cua Tim Berners-Lee:
trudc tién ta tao mot trang Web mo ta ban sao; tiép theo, ta ghi nhan ring URI cho
ban sao quyén sach tuong tu URL cta trang chinh thirc. Lam diéu nay ching ta da két

hop URI (http://logicerror.com/myWeavingTheWeb) véi ban sao “WeavingTheWeb”.

Vi¢c tao mdt URI chi lam don gian nhu vay.
C6 thé nhan thiy rang trong thé hién nay URI: “http:/logicerror/myWeaving
TheWeb” dang thuc hién hai nhiém vu: né biéu dién ca quyén sach vat Iy ciing nhu

trang Web n6 mo ta. Pay 1a mdt linh vyc dang dugc thdo ludn, goi la van dé trong
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dinh danh Semantic Web va né 1a tim diém thao luan cho nguoi thyc hién Semantic

Web.

1.2.3.2.2 Lop XML va XML Schema

Cho dén bay gio , XML[Bray et al, 1998] da duoc biét rong rii trén toan thé
gidi va da nhanh chong 13 nén tang cho su phat trién phan mém. XML duoc thiét ké
dé tro nén mot cach don gian dé cé thé trao d6i cac tai liéu (document) qua Web. N6
cho phép moi nguoi thiét ké dinh dang tai liéu va sau d6 viétmot tai liéu theo dinh
dang do.

XML 1a mot mé rong cta ngdn ngir danh déu cho céc cac ciu tric tai lidu bat
ky, trdi v61 HTML, 1a mdt loai ngén ngtr danh dAu chi danh cho cac loai tai liéu siéu
lién két. Mot tai liéu XML bao gébm mot tap cac thé dong va thé md duoc 10ng vao
nhau, & d6 m&i mot thé c6 mot cip cac thude tinh va gia tri. Phan ¢t yéu cua tai liéu
XML 14 bd tir vung ctia cac thé va su két hop duge cho phép thi khong ¢ dinh, nhung
c6 thé duoc xac dinh thong qua mdi tmg dung XML.

Day 1a mot vi du cia méttai lieu dang van ban don gian:

I just got a new pet dog.

<sentence>
<person href="http://aaronsw.com/">I</person>just got a new pet
<animal>dog</animal>.

</sentence>

O day c6 mot van dé, ching ta dd dung cac tir: “sentence”, “person” va
“animal” trong ngon ngit dinh dang. Nhung day 1a cac tir thong dung. Piéu gi xay ra
néu nhitng ngudi khac ciing dung nhitng tir ndy trong ngén ngit dinh dang ctia ho? va

néu nhitng tr nay c6 ¥ nghia khéc trong nhitng ngdn ngit d6? C6 thé “sentence” trong

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ



.
Luan vin tot nghiép: Nghién ctru, tim hiéu va xay dung ing dung véi SEMW wg&
aniie— =

ngdn nglr dinh dang khac noi dén sb 1an ma mot toi pham thu &n phai chiu cho mdt
hinh phat hinh sy.
Lam thé nao mdy tinh hiéu diing?

Pé ngan ngira su rdi loan ndy, phai xac dinh duy nhét cic element dinh dang.
Tt hon hét 1a dinh danh chung bang mot URI: gan URI cho mdi element va attribute,
thuc hién diéu nay bang cach dung XML Namespace. Theo cach ndy mot ngudi cé
thé tao céc tag riéng va tron chiing véi nhitng tag cta ngudi khac. Mot namespace chi
12 mot cach nhan dién cac phan ciia Web (space) dé biét duge y.nghia cua nhimng tén
nay. Tao mdt Namespace cho ngdn ngir dinh dang bang ¢ach dung mot URI cho né.
Nhu dd noi ¢ trén, ta s& tao mot trang Web dé mo t4 ngon ngit dinh dang va dung
URL trang Web nhu URI cho namespace.

Vi cac tag ctia mdi nguoi cd cac URLriéng nén chung ta khong lo lang vé mau
thuin tén tag. Tt nhién, XML cho phép chiing ta rat gon va dit URI mic dinh nén
chung ta khong phai gb chiing ra mdi lan.
<sentence

xmins="http://example.org/xml/documents/"
xmins:c="http://animals.example.net/xmins/">
<c:person c:href="http://aaronsw.com/">I</c:person> just got a new pet

<c:animal>dog</c:animal>.</sentence>

O day http:// example.org/xml/documents/" 1a namespace mic dinh. D6 1a
noi ma tat ca cac element va attribute khong c6 “c:” dugc dat trudec.

XML cho phép ngudi dung thém cau tric tly ¥ cho céc tai liéu cua ho nhung
khong dé cap gi dén y nghia cta cac cdu tric. Tén cac tag khong cung cip ¥ nghia.

Semantic Web chi dung XML cho muc dich cu phap.

1.2.3.2.3 Lop RDF - RDF Schema
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Ban dau Web duoc tao ra dé con nguoi thao tac: doc, hiéu, .... Mic du may co
thé doc dugc moi thir trén Web, nhung né khong hiéu duge dit liéu trén Web. Giai
phap duoc dua ra 1a dung siéu dit liéu (metadata) md ta dit liéu trén Web dé may co
thé hiéu dugc chung. Siéu dir liéu 13 mot dang dit lidu dung dé mé ta dir liéu khac.

Hay néi cach khac siéu dir liéu 13 nhing thong tin mo ta tai nguyén trén Web. Chang

han nhu, sach 1a mot loai tai nguyén trén Web (http:// www.amazon.com/CSharp.htm),
khi d6 cac thong tin mo ta cho tai nguyén nay: tén tac gia, tén tua sach, ngdy xut ban,
... chinh 1a siéu dir liéu.
RDF (Resource Description Framework) 1a nén tang ctia Semantic Web va xir
Iy metadata, dugc dinh nghia boi to chirce W3C. RDE«cho phép trao d6i thong tin giita
cac ing dung trén Web ma mdy ¢ thé hiéu duoc:
CAu trac cin ban ciia mot RDF statement tat don gian. Gom 3 thanh phan:
e Subject: chu thé - 13 cai ma chung ta dé cap, thuong dugc nhan dién boi
mot URL
e Predicate: thudc tinh cta chu thé; co kiéu metadata (vi du nhu tiéu dé, tac
gia, ...), cling co thé duoge xac dinh boi mot URLL
e Object: gia tri cua thudc tinh (vi du: mdt nguoi cé tén Eric Miller).
Tap hop cée RDF statement dugc luu dudi dang ca phép cua XML, con duoc
goi la RDF/XML.
Hay xem mot khai bao RDF don gian:
<http://aaronsw.com/>
<http://love.example.org/terms/reallyLikes>
<http://www.w3.org/People/Berners-Lee/Weaving/>
URI thtr nhat 13 subject. Trong thé hién nay subject 1a “me”. URI tht 2 la
predicate. N6 lién két subject va object. Trong thé hién nay predicate 1a “reallyLikes”.
URI thir 3 13 object. O day object 1a “Tim Berners-Lee’s book ‘Weaving the Web’”.
Vi vay khai bao RDF trén noi rang “I really like ‘Weaving the Web’”.
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Vi du trén duoc viét dudi dang RDF nhu sau:

<rdf:RDF
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:love="http://love.example.org/terms/">
<rdf:Description rdf:about="http://aaronsw.com/">
<love:reallyLikes rdf:resource="http://www.w3.org/People/Berners-
Lee/Weaving/" />
</rdf:Description>

</rdf:RDF>

Tuy nhién mé hinh dit liéu RDF khong cung caprnhimng co ché cho viéc khai
bao céc thudc tinh, ciing nhu khong cung cép bat ky co ché nao dé co thé dinh nghia
ra nhiing quan hé gitra cac thudc tinh va cée tai nguyén. Do s€ 1a vai tro cia RDF
schema, hay néi cach khac RDF schema duoc ding dé dinh nghia céac tai nguyén (cac
16p trong RDF schema) va thugc tinh (thudc tinh trong RDF schema) cling nhu cac
quan h¢ qua lai gitra tai nguyén voi tai nguyén, gitra thudc tinh véi thudce tinh, va gilr
tai nguyén voi thude tinh.

Tuong tu XML schema, RDF schema la mot tap nhitng tir khod ma qua do
RDF schema cho phép ngudi dung dinh nghia b tir vung (resource, property) cu thé
cho dir liéu RDE (vi du nhu: hasName, hasPrice, authorOf, ...) va dinh nghia cac
quan hé cta n6 dén cac d6i twong lién quan. Chang han nhu tir hasName ta dinh nghia
quan hé ctia né trén hai dbi tugng: ‘http://www.w3c.org/employee/id1321° va “Jim
Lerners” nhu sau:

hasName

(‘http://www.w3c.org/employee/id1321°, “Jim Lerners”)

1.2.3.2.4 Lop Ontology
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Dinh nghia: Ontology 1a mét tap cac khai ni€ém va quan hé gitra cac khai ni€ém
duoc dinh nghia cho mot linh vuc nao do nham vao viéc biéu dién va trao doi thong
tin. Pay cling 1a mot hudng tiép can dé xay dung Semantic Web. T6 chitc W3C ciing
da d& ra mot ngdn ngit ontology trén Web (OWL: Web Ontoloty Language) dé xay
dung Sematic Web dua trén nén tang cua ontology.

Mot Ontology dinh nghia mot bo tir vyung mang tinh phd bién & thong thuong,
n6 cho phép cac nha nghién ctru chia sé thong tin trong mot/nhidu linh vuc. N6 bao
gdm cac dinh nghia vé cac khai niém cin ban trong mét linh‘vyc va cac mbi lién hé
giita chung ma may c6 thé hiéu duoc.

Mot s6 1y do can phat trién mot Ontology:

e Pé chia sé nhitng hiéu biét chung vé cau triic.thong tin giira con ngudi va cac
software agent.

e Dé cho phép tai sir dung linh vuc tri thirc (domain knowledge).

e Dé lam cho cac gia thuyét vé linh vire dugc tuong minh.

e Pé tach biét tri thuc linh vue (domain knowledge) ra khoi tri thirc thao tac

(operational knowledge ).

e Pé phan tich linh vue tri thie.

1.2.3.2.5 Lop logic

Tir quan diém-trén, chung ta s& thao luan cic thanh phan ciia Semntic Web
chua duoc phat trién. Khong gidng nhu thao luan ¢ trén, chung ta khong ban vé mot
hé cu thé nao ma thay vao d6 mot khai niém tong quat c6 thé hinh thanh (hodc dang
hinh thanh) nhiéu hé khac nhau.

S& 1a that tét néu co nhiing hé hiéu nhitng khai ni€ém co ban (subclass,
inverse...), s& tot hon néu chung ta c6 thé khai bao cac nguyén tic logic va cho phép
may tinh suy dién (bang cach suy ludn) bang cach dung nhitng nguyén tic nay.

O day 1a mot vi du: mot cong ty quyét dinh rang néu nguoi nao ban hon 100

san pham, thi ho 1a thanh vién ctia Super Salesman Club. Mot chwong trinh thong
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minh hién nay co thé hiéu luat nay dé tao mot dién dich don gian “Jonh da ban 102

san pham, vi thé John 1a thanh vién ctia Super Salesman Club”.

1.2.3.2.6 Lop Proof

Chung ta s& xay dung cic hé hiéu logic va ding ching dé chimg minh. Moi
nguoi trén thé gidi c6 thé viét cac khai bao logic. Sau d6 may tinh c6 thé theo nhiing
Semantic link (lién két ngir nghia) nay dé kiém chimg.

Vi du: tap hop cac record ban hang cho thiy rang Jane dd ban 55 widget va 66
sprocket. Hé thong kiém ké cho biét widget va sprocket 13 nhimg san pham cta céc
cong ty khac nhau. Xdy dung luat biéu dién rang 55 + 66 =121 va 121 1én hon 100 va
nhu ching ta biét ngudi nao ban hon 100 san pham va la thanh vién cta Super
Salesman Club. May tinh két hop tat ca cac ludt logic lai voi nhau thanh mét proof:
Jane 1a mét Super Salesman.

L&p proof ciing can thiét dé cung cap cée théng tin cho cac agent ty dong. Mot
cach tu nhién, ching ta c6 thé kiém trarcac két qua dugc suy ludn bai cac Agent. Tuy
nhién, diéu nay doi hoi sy dich thuat cac co ciu suy ludn ndi tai cua agent thanh ngén

ngit thé hién proof thong nhat.

1.2.3.2.7 Lop Trust

Tai thoi diém nay co thé nghi rang toan bd ké hoach nay qua 16n, nhung s& vo
dung néu c6 nguoi ndi ‘ai s& tin tudng vao nhimg hé nhu thé?” Sao khong cho biét
trang Web ctia ban?, ai cling c6 thé néi rang minh 1a vua cua thé gidi theo nguyén tic
“anything can say anything about anything”, “ai s& ngan diéu nay?”.

Diéu nay dan dén Digital Signature (chit ky dién tir) xuat hién. Chir ky dién tur
lam viéc dua trén toan hoc va mat ma, chir ky dién tir cung cép bz‘ing chung réng mot
nguoi ndo d6 viét mot tai liu hodc dwa ra mot 101 tuyén bd. Khi danh dau tat ca khai
bao RDF bang chit ky dién tir, chung ta c6 thé chac chin rang ai da viét chung (hodc it

nhit 12 bao dam tinh x4c thyuc cia chiing). By gid ching ta chi don gian bao chuong
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trinh nhitng chir ky nao dang tin va nhirng chit ky nao khong. Mdi chir ky c6 thé duoc
dat cac muc do hoac dod tin cay (hodc do nghi ngd) ma dya vao dé6 may tinh co thé
quyét dinh nén doc theo do tin cdy bao nhiéu.

Tim Berners-Lee di dé xuat mot button ma khi click vao may tinh s& c6 ging

cung cap nhitng 1y do (c6 san & Web of Trust) dé tin tuong di liéu.

1.3 Hoat déng ctia W3C vé Semantic Web

Muc tiéu ctia hoat dong la thiét ké cac cong nghé hd tro-may tinh dé dang trao
doi tri thirc toan cau va cong viée thiét yéu 1a 1am cho may c6 thé str dung va hiéu
thong tin. Piéu nay rat c6 y nghia, vi gitip con ngudi hiéu qua hon khi thu nhan kién
thirc. Cong viée nay ung ho cac du an trién khai trong thoi gian ngan trong khi van

theo doi cac du an nghién cuu lau dai.
1.3.1 Nhém quan tdm dén Semantic Web (Semantic Web Interest)

La mot forum danh cho cac thanh vién va khong phai 1a thanh vién cta t6 chiic
W3C dé thao luan sy d6i'mdi ciing nhu dua ra cac y kién vé cac ung dung cua
Semantic Web ciing dé xudng ra cac cudc thao luan vé cac kha ning tiém an trong
tuong lai lién quan.dén céc.cong nghé c6 thé hd tro cho Semantic Web , va mdi quan

hé gitra cong viée do véi cac hoat dong cua td6 chirc W3C va véi cdng dong nguoi.

1.3.2 Nhém hoat déng va phat trién Semantic (Web Semantic Web Best

Practices and Deployment Working )

Tap trung vao cac hoat dong thuc tap va phét trién cong nghé Semantic Web ,

nhom nay sé& cung cip cac hd trg cho nhitng ngudi phat trién tng dung Semantic Web.
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1.3.3 Nhém hoat déng truy xuat dir liéu(Data Access Working)
Muc tiéu ctia nhoém 1a danh gia céc yéu cau cho cac ngdn ngit truy van va cac
giao thuc mang cho Resource Description Framework va dinh nghia cac cac ky thuat

don gian va thtr nghi€ém d¢€ ho trg cac yéu cau trén.

1.3.4 Nhém RDF Core

Muc tiéu ctia nhom 1a sang loc va thuc diy mé hinh triru twong caa RDF va cua
phap XML. Nhém ndy duoc dic quyén hoan tit viéc mo ta tir vung RDF trong RDF
Schema, gii thich cac méi lién hé giita cac thanh phan co'sé ctia RDF- mé hinh, cu

phap, gian d6, va cac ¢t phap ciia ho XML.

1.3.5 Nhom WebOnt

Nhom chuan hoa cac cach dinh nghia Web Ontology trong d6 cac dinh nghia
nay ding dé mod ta ciu tric cia cac khai niém. Pau vao cho cong viéc ciia nhom 1a
DAMLA+OIL. WebOnt xay dung cac'chuan dya trén RDF Schema (céc 16p va céc 16p
con, cac thudc tinh va cac thudc tinh'con) va md rong viée xay dung dé cho phép
thém cac mdi lién hé phuc tap gitra cac thuc thé. Vi du, no c6 thé gi61 han cac kiéu
thudc tinh cua cac 10p. No con.eung cip phuong tién dé suy dién céc thanh phan c6
cac thudc tinh da dang 1a thanh vién cia mot 16p cu thé nao do, cung cép mo hinh

duoc dinh nghia tét cho thudc tinh ké thira.
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Chwong 2 CAC NGON NG SEMANTIC WEB

Ngon ngir biéu dién dir liéu va tri thitc 1a mot khia canh quan trong cua
Semantic Web. C6 nhiéu ngén ngir cho Semantic Web, hau hét nhitng ngon ngit niy
dua trén XML hay st dung XML 1am ct phap. Mot s6 ngon ngit st dung RDF va
RDFschema.

4 I

Mgén ngit khat bao

PIC

HHTML =ML EDF

HTML XML

- /

Hinh'2-1 Cac tang ngon ngir trén Web.

2.1 XML (eXtensible Markup Language) — Ngén nq¥ danh dau mé

rén

XML la mdt dac ta cho cac tai liéu (document) ma may tinh doc dugc. Banh
dau (Markup) c6 nghia 1 cac chudi ky tu nao do trong tai liéu c6 chira thong tin chi
ra vai trdo noi dung cua tai li¢u. Markup mo ta so do (layout) dir li€u cua tai li€u
(document) va cdu trac logic. Markup 1am thong tin ty mo ta tiy vao cam nhan.
Markup duoc mé ta dudi dang céc tir trong dau ngodc nhon hay con goi la tag. Vi du
<name> hay <h1>, vé khia canh nay, XML giong nhu HTML. Tuy nhién, tinh m&
rong ctia ngdn ngit chi ra su khac biét quan trong va ciing 13 dic diém chinh cua XML.

XML thyc sy 13 mot siéu ngdn ngir mo ta dir lidu (metalanguage), 1a mot co ciu cho
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phép biéu dién cac ngdn ngit khac mot cach chuan héa. Néi cach khac XML chi cung
cép dinh dang dir 1iéu cho tai li¢u (document) dugc cAu truc, khong c6 dac ta tir vung
(vocabulary) thuc su. Vi viy XML pho bién toan ciu, chiing ta c6 thé tao nhitng ngon
ngir danh dau (markup) ma chiing tuy ¥ st dung cho céc kiéu tai liéu khong gidi han -
day 1a chuan dang pho bién. Bén canh nhiéu ngdn ngir riéng biét, mot s ngdn ngir
chuan dugc dinh nghia trong XML (con goi 14 cac tng dung XML). Vi du XHTML 1a
mdt dinh nghia lai cita HTML 4.0 trong XML.

Céc thuc thé (entity) markup chinh trong XML 14 cac don vi (element). Chiing
thong thuong bao gdm mot tag md va mot tag dong. Viidu <person> va </person>.
Céc element co chira cac element khac hay text. Néu 1. element khong c6 ndi dung, né
c6 thé dugc viét ngian gon nhu <person/>. Cac element nén duoc xép 10ng nhau, tag
mo va tag dong ciia element con phai nam trong tag mo va tag dong cua element cha.
Mbi XML document phai c6 chinh xdc mot root element.

Céc element co thé chtra thudc tinh véi gia tri nao do, co6 dinh dang la: "tu =
gia tri" bén trong tag cua mot element. Vi.du <person name="John">. Dudi day la

mot doan XML:

<?xml version="1.0"7>

<employees>

List of persons in company:

<person name="“John’>
<phone>47782</phone>
On leave for 2001.

</person>

</employees>

XML khéng ngu ¥ giai thich rd rang vé dit liéu. Thong qua tén cua tag ma y

nghia cua doan XML trén tré nén rd rang doi voi cam nhan cua ching ta, nhung né
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khong dugc moé td mot cach hinh thire. Chi c6 giai thich hop 1y 1a ma XML chtra céac
thuc thé (entity), cac thuc thé con va gia tri dugce dit tén. Mdi XML document thiét
1ap mdt cay c6 nhan va thu ty. Tom lai ching vira 1a diém manh vira 13 diém yéu cua
XML. Chung ta c6 thé ma hoa bat ky kiéu cdu trac dir liéu ndo theo mot cu phap
khong ro rang, nhung XML khong dac ta su dung dir liéu va ngir nghia (semantic) cta
chung. Cac nha phat trién sir dung XML d¢ trao d6i dir liéu phai thoa thudn trude vé

tir vung, cach str dung va y nghia.

2.2 DTDs va XML Schema

DTDs - Document Type Definitions (dinh nghia kiéu tai liéu) va XML
Schemas (lugc do XML) mo ta tén cua cac element, attribute (thudc tinh) va viéc st
dung céc element & attribute trong document (tai liéu), du ca hai khong dac ta y nghia
cua tai liéu.

Ca hai 13 co cdu dé chung ta dic ta cAu'trac ciia cac XML document. Chung ta
¢ thé xac minh tinh hop 1€ cua cac document ddi véi ciu trac dugc mo ta trude boi
mdt DTD hay XML Schema:

Cac DTD chi cung cap mot luat cdu trac don gian, ching mo ta cac element
dugc phép xép 16ng vao nhau, cac gid tri co thé c6 ciia element va nhimng noi text (van
ban) duoc phép. Vi du mot DTD c6 thé ra luat mdi element (don vi) Person phai co
mot attribute (thude-tinh) name va co thé c6 mét element con duoc goi la phone,
nhiing ndi1 dung cutia chiing phai 1a dang text (van ban). Cu phdp cua DTD trong kha
bat tién, nhung né thyuc sy rat don gian.

Cac XML Schema 13 ban nang cap ctia DTD. XML Schema c6 nhiéu thudn loi
hon DTD. Trudc tién, co cdu XML Schema cung cip ngit phap phong phu cho viéc
mé ta cau trac cac element. Vi du, ching ta co thé dic ta chinh xac cac thé hién cua
element con, ching ta co thé dac ta gia tri mac dinh va dat cac element vao trong mot
nhom duoc lya chon, diéu nay c6 nghia la mdt trong cac element cua nhom dugce phép

& tai mot noi cu thé. K& dén XML Schema cung cp kiéu dit liéu.
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Trong vi du ¢ doan trudc, chung ta cé thé ra qui dinh ndi dung cta element
phone 1a 5 sb, c6 thé dat trude 5 sb vao gitra ngoac don. Sy thuan tién ¢ ché XML
Schema cung cdp co cau ké thira va gdp vao, cho phép chung ta tai st dung cac dinh
nghia (definitions) element théng thudng va mé phong theo cac dinh nghia dang ton
tai.

Sy khac biét cudi cung d6i voi DTD 1a cac luat XML Schema dung XML nhu
ci phap mi hoa, lam don gian hoa cac cong cu phat trién vi ca ludt cdu trac
(Structure Prescription) va dac ta tai li¢u (prescribed documents) st dung cung cu
phap. Cac nha phat trién dic ta XML Schema tim thay diém nay bang cach st dung
mot tai lidu XML Schema dé dinh nghia 16p (class) ciia cic XML Schema document.
Sau cung, vi mot XML Schema rescription (luat)da.mdt tng dung XML, n6 phai tuan
theo céc luat cho ciu tric cia nd, ma cac luét nay dugc dinh nghia béi mot XML

Schema prescription. Tuy nhién, cach dinh nghia dé qui nay kha réi.

2.3 RDF - Biéu dién di liéu vé dir liéu

XML cung cdp ct phap d&ma hoa dit liéu, RDF 1a mot co cau chi ra diéu gi d6
vé dir liéu. Nhu tén goi , RDF 1a mét mo hinh dé biéu dién dir liéu vé& "Moi thir trén
Web". Moi thr ¢ ddy chinh 1a cac tai nguyén trong RDF vocubulary (tr vung). Mo
hinh dir liéu co 80 cua RDF thi don gian, bén canh tai nguyén (resources), RDF con
chira thudc tinh (properties) va cau phat biéu (statements). Mot property 1a mot khia
canh, tinh chit, thudc tinh, hay mdi lién hé md ta cho mot tai nguyén. Mot statement
bao gém mot tai nguyén riéng biét, mot thudc tinh dugc dat tén, va gia tri thudc tinh
cho tai nguyén d6. Gia tri ndy co ban c6 thé 1a mot tai nguyén khac hay mot gia tri

mang tinh nghia den (literal value) hay dang text tuy y (free text)
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Ouect ATTRIBUTE VaLue
hitp://vwronw.w3.org/ areated by #unonymous_resource]
Fononymous_resource] name *John"
Fononymous_resource] phone "47T8L"

John

477812

Hinh 2-2 Vi du vé moét RDF

Nhin chung mdt RDF description (md-td) 1a mot danh sach cac triple (bg ba):
object - attribute - value. Vi du, hinh trén thé hién 3 triple can thiét dé chi ra trang
Web duoc tao boi ai d6 véi name 1a "John" va sé phone 1a "47782".

Chiing ta v& hinh oval cho mdi tdinguyén, mili tén cho mdi thudc tinh va hinh
chit nhat cho literal value. Hinh 2-2 biéu dién mot dd thj vé cac triple c6 trong table.
Tu hé théng ki hi€u ctua vi du nay, ta nhan théy RDF khong nhan biét cu phap, n6 chi
cung cip md hinh dé biéu dién metadata. Viéc biéu dién danh sach cac triple gidng
nhu mot do thi duoc dat nhin va cac ca phap khac néu c6. Di nhién XML 1a sy chon
lra 16 rang d6i v&i‘cae biéu dién. Pic ta mo hinh dir liéu (data model) bao gom ma
hoa cho RDF dua trén XML.

Gidng nhu XML, mé hinh RDF khong dinh nghia mién gia tri 4p dung hay gia
dinh vé mot mién gi4 tri 4p dung cu thé. N6 chi cung cip mdt co cau ving khong co
tinh chit o rang dé md ta metadata. Xac dinh cac thudc tinh c6 mién gia tri cu thé va
ngit nghia (semantic) cua chung ta can c6 cac cong cu khac.

Vi RDF 1a ngdn ngit chinh ctia Semantic Web cho nén ta s& tim hiéu k¥ n6 vao
chuong sau.
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2.4 RDF Schema - Dinh nghia RDF vocabulary

Co ban, RDF Schema 1a mot hé thong kiéu don gian cho RDF. N6 cung cip
mét co cau dé xac dinh cac thudc tinh c6 mién gia tri cy thé va cac 16p tai nguyén dé
chung ta &p dung cho nhirng thudc tinh nay.

Mo hinh co ban ban dau trong RDF Schema 1a cic dinh nghia 16p va 16p con

(class & subclass), thudc tinh va thudc tinh con (property & subproperty), domain
va range cla cac statement - dé gidi han cac két hop c6 thé cé giira cac 10p va thudc
tinh, va cac trinh bay kiéu (dé khai bao mot tai nguyén nhu mot thuc thé ctia mot 16p
cu thé). Ban dau, chung ta c6 thé xay dung mot lugc do (schema) cho mot mién gia tri
cu thé. Vi du, ching ta c6 thé khai bao 2 16p tai nguyén Person va Webpage va 2
thudc tinh name va phone c6 mién gia tri Personva pham vi literal.
Chung ta c6 thé dung luoc d6 nay dé xac dinh tai nguyén http://www.w3c.org/ 1a mot
thuc thé Webpage va tai nguyén nic danh (anonymous resource) 1a mot thuc thé cua
Person. Ngoai ra, diéu nay s& giai-thich ciing nhu kiém dinh gia tri doi v6i dir liéu
RDF.

RDF Schema kha don gian so v&i cac ngon ngit biéu dién tri thic khac. RDF
Schema ciing khong cung cip chinh xac ngit nghia (semantic). Tuy nhién, sy bo sot
nay mot phan 1a do €6 ¢hi Yo W3C thiy trudc va chi truong md rong xa hon ddi voi
RDF Schema.

Do dic ta RDF Schema ciing 1a mot kiéu metadata, ching ta ¢ thé dung RDF
dé ma hoa chiing. Diéu nay chinh xac v6i nhiing gi thé hién trong dic ta RDF Schema
document. Hon thé nita, dic ta cung cép modt RDF Schema document dé xac dinh cac

thudc tinh va cac 16p dugc mé ta. Vi du:
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<rdf:RDF xml:lang="en"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:rdfs="http://www.w3.0rg/TR/1999/PR-rdf-schema-19990303#">
<rdfs:Class rdf:ID="Person">

<rdfs:comment>The class of people.</rdfs:comment>
<rdfs:subClassOf
rdf:resource="http://www.classtypes.org/useful_classes#Animal"/>
</rdfs:Class>

<rdf:Property ID="maritalStatus">

<rdfs:range rdf:resource="#MaritalStatus"/>

<rdfs:domain rdf:resource="#Person"/>

</rdf:Property>

<rdf:Property ID="ssn">

<rdfs:comment>Social Security Number</rdfs:comment>
<rdfs:range
rdf:resource="http://www.datatypes.org/useful_types#integer"/>
<rdfs:domain rdf:resource="#Person"/>

</rdf:Property>

<rdf:Property ID="age">

<rdfs:range
rdf:resource="http://www.datatypes.org/useful_types#integer"/>
<rdfs:domain rdf:resource="#Person"/>

</rdf:Property>

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

<MaritalStatus rdf:ID="Married"/>

<MaritalStatus rdf:ID="Divorced"/>

<MaritalStatus rdf:ID="Single"/>

<MaritalStatus rdf:ID="Widowed"/>

</rdf:RDF>

Trong vi du nay, Person 1a mdt 16p voi mo ta vé ngudi. Person 1a 16p con cua

16p Animal (dong vat). Mot Person ¢6 mét thude tinh age (tudi). Gia trj cia age 1a
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kiéu integer. Mot Person ciing c6 mdt thudc tinh ssn (Social Sercurity Number - s6 an
ninh x3 hoi). Gia tri ciia ssn 1a kiéu integer. Tinh trang marital (hén nhan) cta Person
la mét trong nhiing tinh trang: Married (1ap gia dinh), Divorced (ly di), Single (d0c
than), Widowed (goa).

Chung ta st dung hang s6 dé dinh nghia thudc tinh maritalStatus va 16p
MaritalStatus. Sau d6, ching ta dung rdfsirange dé chi rang mot thudc tinh
maritalStatus chi c6 ¥ nghia khi né ¢ gia tri 1a mot thyc thé cua 16p MaritalStatus.
Schema (gian d0) dinh nghia s6 lugng cac thuc thé ciia 10p nay.

XML va RDF c6 nhitng hinh thirc, muc dich, ¥4 vai trd trong vién canh
Semantic Web khac nhau, XML hudng dén cung cAp:mot ct phap dé st dung cho dir
liu Web. Véi no, chiing ta c6 thé ma hoa tat ca-cac kiéu dir lidu va dung ching dé
trao do6i gitra cac may tinh, st dung XML Schema dé tao ra luat cho ciu trac dit liéu.
Vi vady XML tro thanh ngdén ngir nén tang cho Semantic Web. Ngay nay nhiéu k§
thuat sir dung XML 1am ¢ phap thiét yéu.

XML khéng giai thich truée vé dirliéu, vi viy no khong dong gop nhiéu vé
khia canh ngit nghia (semantic) ciia Semantic Web. RDF cung cap mot mo hinh
chuan dé mo ta cac dir kién vé tai nguyén Web, cung cap mot s6 giai thich vé dir liéu.
RDF Schema mo rgng nhirng giai thich nay thém.

Tuy nhién, dé thuc sy nhan biét duoc vién canh Semantic Web, ta can co thém
nhiéu ngir nghia v& di¥'liéu, nhitng sy mé rong & phat trién cao hon 1a can thiét. Thuc
su da c6 nhiéu budc tién trién theo khuynh huéng nay - vi dy, ngén ngit DAML+OIL
(DARPA Agent Markup Language + Ontology Inference Layer) thém ciac mé hinh
nguyén thuy (modeling primitive) méi va ngit nghia hinh thtrc (formal semantic) doi

v6i RDF Schema.
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2.5 DAML+OIL (DARPA Agent Markup Langquage + Ontology

Inference Layer)

2.5.1 Gi&i thiéu vé DAML :

DAMLAOIL 1a ngén ngir danh diu ngit nghia cho tai nguyén Web, duoc xay
dung dua trén cac chuan cia W3C nhu RDF, RDF Schema, va mé rong nhitng ngon
nglt nay voi cac mo hinh nguyén thuy phong phu hon.

DAMLA+OIL cung cip cac md hinh nguyén thuy (primitive) thong thuong duoc
tim thiy trong cic hé thong dua trén frame (Frame 13 hé théng biéu dién tri thiuc dugc
gidi thiéu boi Marvin Minsky, duoc sir dung 1am phuong tién chinh nham biéu dién
vung tri thirc (domain knowlegde), 1a mdt cAu tric dé biéu dién mot khai niém hay
tinh huéng. Gan lién v6i frame 1a vai kiéu théng tin nhu thong tin dinh nghia, thong
tin mo ta va cach su dung frame).

DAMLA+OIL ¢6 ké thira gia tri tir cac kiéu'dir lieu XML Schema, ¢ ngit nghia
trong sang va duoc dinh nghia tt.

DAML+OIL ké thira RDFwa RDFS béng cach thém nhiéu sy hd tro cho kiéu
dir liéu va ngir nghia. Nhirng thuc ddy nay c6 thé thiy théng qua viéc bd sung nhiéu
thudc tinh va class.

Property (Thude tinh): DAML thém mot “thudc tinh kiéu dir liéu” nguyén
nhim gi6i han cae kiéu dir liéu dugc dinh nghia trong XML Schema hay cac kiéu dir
liéu nguoi dung dinh nghia, vi du: float number, integer, ... . Trong DAML, mot thudc
tinh c6 thé c6 nhiéu range, diéu ndy mang lai sy uyén chuyén cao. Hon thé nita,
DAML cho phép khai bao mot thude tinh unique, vi du, cé hai thuc thé voi cung gia
tri. Pay la mot ham ctia mot “daml:UniqueProperty” nguyén .Chung ta cling khai bao
moi lién hé giira 2 thudc tinh ma ching tuong duong boi vira “daml:samePropertyAs”
hay “daml:equivalentTo”.

DAML c6 nhiéu dic diém manh mé trong céac thudc tinh: chung ta co thé dién

ta cac moi lién hé nhu “hoan do61”, “bac cau”. Néu A la chu cua B, thi B la nhan vién
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ctia A. Cac thudc tinh “employer” va “employee” c¢6 thé hoan doi cho nhau dugc. Mdi
lién hé nay c6 thé dién ta bang “daml:inverseOf”. Tinh “bic cau” c6 nghia la: néu A
la mdt bd con cua B, va B 1a mot bd con cua C, thi A phai 1a bo con ctia C. Thude tinh
“daml: TransitiveProperty” dugc sir dung dién ta mdi lién hé nay. DAML cung cap
“daml:onProperty”, “daml:hasValue”, “daml:hasClass” va “daml:toClass” d& gioi
han céc class d6i v6i tip cac tai nguyén dua trén cac thudc tinh cu thé. Sau d6 chung
ta rang budc cac luat cho cac class cu thé dé mot tai nguyén co thé 1a mot thanh vién
ctia class néu va chi néu thudc tinh ctia n6 thoa man cac yéucau. “daml:onProperty”
nhén dién cac thudc tinh duge kiém tra. Chung ta co thé x4c dinh gioi han thudc tinh
thong qua gia tri cua nod “daml:hasValue”, vi du, thudc tinh phai c6 gia tri cu thé
“daml:hasClass” c6 thé duogc dung dé xac dinh gi¢i han thudc tinh boi class cua cac
gia tri cia mot thudc tinh thay vi gia tri cia né. Nguoc lai “daml:toClass” co nhiéu
gi61 han hon vi n6 can tat ca gia tri thugc tinh cho mdt tai nguyén phai la mot class cu
thé. Tuy nhién, mot tai nguyén khong c6 thudc tinh cho sin “daml:onProperty” c6 thé
cling thoa man diéu kién. Vi vay dic diémnay phai xem xét can than.

Class: “daml:class” 13 mdt subclass cua “rdfs:Class” va DAML thém nhiéu
dic diém tuyét voi vao trong nd. Chiing ta c¢6 thé xay dung nhiéu mo ta hon vé cac tai
nguyén véi nhitng dic diémnay. Chung ta c6 thé dinh nghia mot liét ké ma khong thé
duoc bd sung trong RDF. Trong DAML, element “daml:oneOf” dinh nghia mot liét
ké. Ching ta ¢ thé dinh nghia mot danh sach bang cach khai bao “daml:oneOf” 1a
kiéu cu phap “daml:collection”. Thém vao do, ching ta c¢6 thé xay dung mot vai lién
hé nhu “disjoin”, “union” va “intersection”. Ca hai ‘“daml:disjointWith” va
“daml:disjointUnionOf” ¢6 thé dugc st dung dé chén. Khong c6 cac instance thong
thudng trong s cac class. Cac két hop boolean khong riéng biét cua cac class co thé
duoc dién ta béng “daml:unionOf’. Thudc tinh “daml:intersectionOf” ¢6 thé dién ta

su giao nhau cua cac bo.
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Vi du: dwéi day 1a mot statement vé 16p Woman

<daml:Class rdf:ID="Woman">
<rdfs:subClassOf rdf:resource="#Person" />
<rdfs:subClassOf rdf:resource="#Female" />

</daml:Class>

Chung ta nhan thiy rang Woman 14 16p con cta 16p Person va 16p Female,

chung ta tiép tuc tra ctru cac statement sau dé tim hiéu 16p Female

<daml:Class rdf:ID="Female">
<rdfs:subClassOf rdf:resource="#Animal" />
<daml:disjointWith rdf:resource="#Male" />

</daml:Class>

Chung ta thay rang Female 1a.16p con ctia 16p Animal nhung khong phai 13 16p
Male. Chung ta ciing quan tim xem 16p Animal nhu thé nao

<daml:Class rdf:ID="Animal">

<rdfs:label>Animal</rdfs:label>

<rdfs:comment>This class of animals is illustrative of a number of
ontological idioms.</rdfs:comment>

</daml:Class>
Chung ta da 1én t6i 16p dinh cua Ontology nay, nghia 1a chiing ta khong thé 1én
dugc 16p nao cao hon 16p Animal trong domain (linh vuc) nay.

2.5.2 Tai sao str dung DAML?

RDF thi khong phuc tap, nhung RDF bén canh nhiing thuén lgi ma RDF mang
lai van con nhitng khuyét diém can khic phuc. RDF khong du dap Gng khi chung ta
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mudn nhiéu gidi han kiéu dir liéu hon va mudn mot biéu thiac nhét quan cho
enumeration (li¢t ké), ...
Vi du, chung ta mudn mo ta mot quyén sach duogc ban bd1 Amazon. Dudi
day la dang RDF va RDFS

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

<rdfs:label>Book</rdfs:label>

<rdfs:comment>A book sold by Amazon</rdfs:comment>
</rdfs:Class>

<rdfs:Property rdf:ID="pages">
<rdfs:label>Pages</rdfs:label>

<rdfs:domain rdf:resource="#Book"/>

<rdfs:range rdf:resource="http://www.w3.0rg/2000/01/rdfschema#L.iteral"/>
</rdfs:Property>

<Book rdf:ID="MachineLearning">

<rdfs:label>Machine Learning</rdfs:label>
<pages>432</pages>

</Book>

DPiém béat thuan loi caa dang thuc trén la literal co thé 1a chudi bat ky, nhung
chung ta mong trang (pages) phai 1a mot positive integer (s6 nguyén duong). So véi
RDF va RDES, DAML ¢ho phép ching ta sir dung nhiéu kiéu dit liéu chinh xac hon
(dugc dinh nghia trong XSD) dé mé ta dir liéu. Ngoai nhimng thuan lgi nay, DAML c6
nhiéu bo dit liéu mo d6i voi moi ngudi trén Web.

<daml:DatatypeProperty rdf:ID="pages">
<rdfs:label>Pages</rdfs:label>

<rdfs:domain rdf:resource="#Book"/>
<rdfs:rangerdf:resource="http://www.w3.0rg/2000/10/XMLSchema#positi

velnteger"/>

</daml:DatatypeProperty>
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Chwong 3 RDF — NEN TANG CUA SEMANTIC
WEB

3.1 Gidi thiéu

O nhimg chuong trude ching ta dd nghe qua vé khai niém RDF(Resource
Description Framework) va vai trd ciia RDF trong kién tric ciia Semantic Web . C6
thé noi , RDF chinh 1 nén ting ctia Semantic Web, 1a linh hén ctua Semantic Web.
RDF mb ta siéu dit liéu vé cac tai nguyén trén Web. RDEdya trén ¢t phap XML tuy
nhién XML chi mé ta dit liéu , RDF con ¢ kha ning biéu dién ngit nghia gitta chung
thong qua céc tai nguyén duoc dinh danh bang URI. O chwong niy ching ta s& c6 mot

cai nhin cy thé va bao quat hon vé RDF.

3.2 Cac khai niém co’ ban

3.2.1 Namespace va cach khai bao

Namespace 1a mot tdp cac tén( name) , dugc dinh danh bdi cac URI, duogc su
dung trong cac tai liéu XML nhu cac element type va attribute name.

Mot namespace dugc khai bao sir dung mdt tap cac thudc tinh c6 da duoc dinh
nghia. Tén ca motthudc tinh phai c6 xmlns hay xmlns: nhu 1a mot tiép dau ngir.

Cach khai bao mot namespace:

Attribute Names for Namespace Declaration

[1 NSAttName ::= PrefixedAttName

| DefaultAttName

[2] PrefixedAttName ::= 'xmlIns:' NCName

[3] DefaultAttName ::='xmins'
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[4] NCName ::= (Letter | '_") (NCNameChar)*
[6] NCNameChar ::= Letter | Digit|".'|'-'|'_' | CombiningChar | Extender

Ta c6 mot vi du khai bao cho mot namespace sau:

<x xmins:edi='http://ecommerce.org/schema'>
<|--Tiép dau ng “edi” dung dé chi URI http://ecommerce.org/schema-->

</x>

3.2.2 Qualified name(QName) va cach str dung
Mot QName bao gom mét tiép dau ngi( prefix)ma da dugc gan trude d6 boi
mot URI theo sau 1a ddu ;> va tén cuc bd. Vi du nhu néu mét QName prefix foo duoc

gan cho mot URI 1a http.//example.org/somewhere/ «cho nén ta cé OName Foo:bar 1a

cach viét tdt cua dia chi URI http://example.org/somewhere/bar .

Céch dinh nghia mdt QName:

Qualified Name

[6] QName ::= (Prefix ":')? LocalPart

[7] Prefix ::= NCName
[8] LocalPart ::= NCName

Cach dung QName d6i voi kiéu di liéu 1a element

Element Types
[9] STag ::= '<' QName (S Attribute)* S? [ NSC: Prefix
U0 Declared ]
[10] ETag ::= '</' QName S? '>! [ NSC: Prefix
Declared ]
[11] EmptyElemTag ::= '<' QName (S Attribute)* S? [ NSC: Prefix
v/>v Declared ]
Vidu:
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<x xmlIns:edi='http://ecommerce.org/schema'>
<!I-- the 'price' element's namespace is http://ecommerce.org/schema -->
<edi:price units='Euro'>32.18</edi:price>

</x>
Cach dung QName d6i véi kiéu dir liéu 12 attribute

Attribute

[12] Attribute ::= NSAttName Eq
AttValue

| QName Eq AttValue [ NSC: Prefix Declared ]

Vi du:

<x xmlns:edi='http://ecommerce.org/schema'>
<!I-- the 'taxClass' attribute's namespace is http://ecommerce.org/schema -->
<lineltem edi:taxClass="exempt">Baby food</lineltem>

</x>
Mbt s& QName phd bién hay st dung (va ciing dugc st dung nhiéu trong
tai 1iéu nay) nhu:

prefix rar:, namespace URI: http://www.w3.0rg/1999/02/22-rdf-syntax-ns#
prefix rafs:, namespace URI: http://www.w3.0rg/2000/01/rdf-schema#
prefix dc:, namespace URI: http://purl.org/dc/elements/1.1/

prefix owl:, namespace URI: nttp://www.w3.0rg/2002/07/owl#

prefix ex:, namespace URI: http://www.example.org/ (OF
http://www.example.com/)

prefix xsd:, namespace URI: nttp://www.w3.0rg/2001/XMLSchema#

3.2.3 M6 hinh RDF ( RDF Model)
Mb hinh co ban ctia RDF gdm ba ddi tugng sau:
o Tai nguyén (Resources): 1a tit ca nhiing gi dugc mo ta bang biéu thirc RDF.

No c6  thé la. mét trang  Web, vi du nhu trang
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http://www.w3.org/Overview.html, cling c¢6 thé 1a mot phan cua trang Web,

hodc 1a mot tap céac trang Web, ...
e Thudc tinh (Properties): thudc tinh, dic tinh, hodc quan hé ding dé mé ta tinh
chat cta tai nguyén.
e Phat biéu (Statements): mdi phat biéu gom ba thanh phan sau
- Subject (Tai nguyén): dia chi hay vi tri tdii nguyén mudn mo ta, thong
thuong thi day 1a chudi dinh URL hodc URI.
- Predicate (Vi ngit): xac dinh tinh chat cta tai nguyén.

- Object (B6 ngir): noi dung gan cho thudc tinh.

3.2.3.1 B¢ ba RDF ( RDF Tripple)

M&i mot phat biéu (subject, predicate,object).con goi 1a mét bo ba ( triple).
Vi du: Xét phat biéu sau

http:/7/www.example.org/index.html has a creator whose value is John Smith

Phét biéu trén dugc phan ra thanh cac phan sau:

Subject http://www.example.org/index.html
Predicate http://purl.org/dc/elements/1.1/creator
Object http://www.example.org/staffid/85740

Chung ta da biét URI dung dé mo ta bat cr cai gi trén Web, cho nén ¢ phat
biéu trén thay vi phai dung tr “creator” va “John Smith”, ta s& dung URI
“http://purl.org/dc/elements/1.1/creator “ va “http://www.example.org/staffid/85740” dé mo
ta cho tirng khai niém trén.

Phat biéu trén dugc biéu dién duéi dang mét tripple nhu sau:

<http://www.example.org/index.htmI> <http://purl.org/dc/elements/1.1/creator > <http://www.example.org/staffid/85740>

- o o o of )o o o o o
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3.2.3.2 Do thi RDF ( RDF Graph)

Tap céc triple hop lai tao thanh d6 thi RDF( RDF Graph). Céac node trong do
thi c6 thé 1a cac subject va object trong triple va cac cung (arc)trong do thi 1a cac
predicate. Cho nén mot triple con c6 thé duoc mé ta dudi dang node-arc-node. Huéng
ctia d0 thi rt quan trong. Cung cta do thi ludn bat dau tir subject dén object.

Predicate

Hinh 3-1 Méi quan hé giira cac thanh phan trong triple.

Phét biéu trén dugc mo hinh hoéa bang d6 thi c6hudng sau:

hitp:itwww example. org/findex. himl

http.fipurl.org/delelements!/ 1. 1/creator

hitp:itwww example. org/staffid/B5740

Hinh 3-2 M6 ta mot phat biéu don gian bang do thj
Vi dy 2: Ta thém cac phat biéu sau cho cting mot subject

http://lwww.example.org/index.html has a creation-date whose value is August 16, 1999
http://www.example.org/index.html has a language whose value is English

Pugc phén ra thanh cac thanh phan sau:

Subject Predicate Object

http://www.example.org/index.html || http://purl.org/dc/elements/1.1/creator ||http://www.example.org/staffid/85740

i http://www.example.org/terms/creation-
http://www.example.org/index.html - August 16, 1999
ate

http://www.example.org/index.html [ihttp://purl.org/dc/elements/1.1/language En

- o o o of )o o o o o
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Ltc nay cac phat bieu dugc bi€u dién dudi cung mdt do thi nhu sau:

hitp:ihwww_example. orgfindex. htmil

hitp:fAwww example orgfterms/creation-date http:/fpurl. orgide/elements/1._1/creator

August 16, 1999 http:fwww example. org/staffid/85740

hittpeffpurl.orgidclelements/. 1/language

an

Hinh 3-3 Biéu dién nhiéu phat biéu cho cung mét subject

Mo hinh trén chi ra rang cac ddi tugng trong phat biéu RDF c6 thé 1a mot URI
hoidc ciing c6 thé 1a mot gia tri Literal. O hinh trén ta dung hinh oval dé biéu dién mot
resource la mdt URI, va dung hinh chtr nhat dé biéu dién mot resource 1a mot gia tri

Literal.

3.2.3.3 Literal

Literal duoc sit'dung @é biéu dién cac gia tri nhu con sb, ngdy thang, chudi...
Bit cir cai gitco thé biéu din boi mot gia tri Literal ciing c6 thé duoc biéu dién dudi
dang mot URI.

Mot Literal c6 thé 1 object cuia mot phat biéu nhung khong thé 1a subject hay
la predicate.

Literal c6 hai kiéu sau : plain literal hay 13 typed literal:

e Mot plain Literal 13 mot chudi duoc két hop v6i mot tag tiy y. Trong ngdn

ngt tu nhién ta co thé go1 n6 la mot kiéu text.

Vi du sau:
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hitp:fwww example. org/staffid/85740

http ifwww_example orgiterms/age

27

Hinh 3-4 Plain Literal biéu dién cho tudi ctiia Mr John

Vi du trén mé ta tudi cuia Mr John Smith 1a 27. O ddy ta biéu dién tudi cua Mr
John Smith 1a mot kiéu plain literal. Gia tri 27 & day chi 1a mot chudi gom 2 ky ty <2
va ‘7’. Nhung néu ta mudn biéu dién né 1a mot con s6;mot s6 nguyén thi phai 1am
nhu thé nao day? Bang cach dung kiéu typed-literal chung ta s& c6 dugc cach dinh
nghia ma ching ta mudn.

e Mot typed literal dugc hinh thanh bﬁng chch két hop mot chudi véi mot dinh
danh URI dé biéu diém mot kiéu dit liéu dic biét ndo nd. Két qua tra vé la
mot node trong dd.thi twong tu nhu kiéu literal. Kiéu gia tri dugc biéu dién
béng typed literal s€ dugc anh xa dén kiéu gia tri dac bi¢t ma ta da khai bao
thong qua URL O vi du trén , khi mudn biéu dién tudi cua Mr John 1a mot

ki€u so nguyén thi ta s€ c6 cach khai bao nhu sau:

Subject ‘http://www.exam ple.org/staffid/85740
Predicate |http://www.exam ple.org/terms/age
Object "27"M<http://www.w3.0rg/2001/XMLSchema#integer>

Va dugce biéu dién thanh d thi nhu sau:

- o o o of ) o o o o o
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http:fiwww example. org/staffid/85740

hittp:ifwww example. orglterms/age

"27" A http s w2 org 2001 XM LSchema#tinteger

Hinh 3-5 KiéuTyped Literal biéu dién cho tudi ctia Mr John.

Tuong tu nhu vay o vi du trén ta c6 thé dung kiéu dit liéu ngay thang.

Subject ‘http://www.exam ple.org/staffid/85740
Predicate |http://www.exam ple.org/terms/creation-date
Object "27"M<http://lwww.w3.0rg/2001/XMLSchema#date>

hittp: fwww example. orgfindex. html

hitp:fhwww example orgiterms/creation-date

“1999-08-18"http:fhwww.w3.org/2001XMLSchema#date

Hinh 3-6 Typed Literal biéu dién cho ngay thang.

3.2.4 Tripple va cach str dung namespace
Doi khi khong thudn tién dé biéu dién cac phat biéu dudi dang d6 thi, ta c6 thé
dung cach viét duéi dang tripple. Ta c6 thé viét lai nhu sau:

<http://www.example.org/index.html> <http://purl.org/dc/elements/1.1/creator>
<http://www.example.org/staffid/85740> .

<http://www.example.org/index.html> <http://www.example.org/terms/creation-date>
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"August 16, 1999" .

<http://www.example.org/index.html> <http://purl.org/dc/elements/1.1/language> "en"

Véi cach viét nay doi hoi mdi URI phai duge biét day du trong mot cap dau
ngodc nhon (<>) , diéu nay gy ra mot bat lgi 1a cac URI phai viét rat dai nhu ta da
thdy ¢ trén. Dé thudn loi hon, RDF d3 cung cip mdt cach viét ngan gon hon do 1a
cach dung QName( da duoc dinh nghia ¢ trén) ma khong can dung dén cip diu <>.

Ta c6 thé dung mot sé QName sau day:

prefix ex:, namespace URI: http://www.example.org/ hay

http://www.example.com/

prefix exterms:, namespace URI: http://www.example.org/terms/

prefix exstaff:, namespace URI: http: //www.example.org/staffid/

Va vi du trén duoc viét lai nhu sau:

ex:index.html dc:creator exstaff:85740 .
ex:index.html exterms:creation-date "August 16, 1999"

ex:index.html dc:language "en" .
Va vi du trén dugc vict lai dudi dang QName nhu sau:
exstaff:85740 exterms:age "27" " xsd:integer .
ex:index.html exterms:creation-date "1999-08-16"""xsd:date .
Nhu vay ta thay rang vi¢c khai bado cac URI thong qua mot QName s€ rat thuan
loi, n6 1am cho cac URI nay ngin gon va dé hiéu. Hon nita khi c6 mot thay doi vé
URI thi ta chi viéc thay do61 ¢ phan namespace ma chung ta da khai bao chtr khong can

phai thay d6i tat ca URI trong bo dir liéu ctia minh .
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3.2.5 Kiéu dir liéu co cau tric va Blank node

Néu moi dit liéu trén Web déu rd rang thi thi that dé dang dé khai bao . Tuy
nhién , hau hét cac dir liéu trén Web déu lién quan dén cac cau tric phirc tap.Trong vi
du ... ngay cua trang web dugc tao ra dugc khai bao bdi thude tinh exterms:creation-
date, véi mot kiéu dit liéu 1 plain literal. Tuy nhién, gia sir nhu gia tri cta thudc tinh
exterms:creation-date can phai luu trit thong tin vé ngay,thang ,nam doc 1ap véi nhau
thi phai biéu dién vAn d& nay nhu thé nao?. Hay 1a trong trudng hep thong tin c4 nhan
cua Mr John Smith, gia sit khi mo ta dia chi cua Mr John thi gia tri cia né s¢ duoc
viét dudi dang mot plain literal, nhu trong tripple sau:

exstaff:85740 exterms:address "1501 Grant Avenue, Bedford, Massachusetts 01730" .

Tuy nhién , gia str rang dia chi ndy can phai dwge chia thanh mot cau tric bao
gdm cac thanh phan riéng biét nhu dudng, thanh phd, bang, va ma ving. Lam thé nao
c6 thé 1am duoc trong RDF ?

Céu triic thong tin nhu trén $& dugc mo ta trong RDF bang cach xem thong tin
két hop ( dia chi ctia Mr John Smith) 1 mdt resource, sau d6 tao ra cac phat biéu vé
resource m&i ndy. Vi vdy, trong dd thi RDF , dé tao ra dia chi cia Mr John Smith tir
cac thanh phﬁn ciia no, mot node méi s& duge tao ra dé biéu dién khai niém dia chi
cia Mr John, wéi© mét URI dé dinh danh cho nd, vi du nhu

http://www.example.orgladdressid/85740 ( viét tit 13 exaddressid:85740). Cac phat

biéu RDF ( bao gdm cac cung va node) sau d6 s& duoc biéu dién ra trong d6 thi voi

node m&i vira tao la subject. Ta hiy xem do thi sau:
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hittp: fiwww_example. org/staffid/85740

hitpffwww_example orgiterms/address

http:/itwww_example. orgladdressidi85740
http:/Awww example.org/ terms.fmty 1tp Iiwww example. org/terms/postalCode
E‘Iedford {J1 730
hittp:ihwww example orgfterms/strast http: iwww example. orglterms/state
1501 Grant Avenue Massachusetts

Hinh 3-7 Tao dia chi(address) cho Mr John.

Hay viét du6i dang tripple nhu sau:

exstaff:85740 exterms:address exaddressid:85740 .
exaddressid:85740 exterms:street "1501 Grant Avenue" .
exaddressid:85740 exterms:city "Bedford" .
exaddressid:85740 exterms:state "Massachusetts" .

exaddressid:85740 exterms:postalCode "01730".

Cach biéu dién thong tin co ciu triic nhu vay doi hoi phai c6 mot dia chi URI
exaddressid:85740 @& mo ta khai niém két hop( dia chi cia Mr John). Nhiing khai
niém nhu thé nay c6 thé khong duoc sir dung boi cac thanh phan khac trong d6 thi va
chinh vi vay dinh danh nay khong can thiét. Chinh vi vdy ta nén diung mot node trong

(blank node) dé biéu dién node nay.
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hittp: fiwww_example. org/staffid/85740

hitpffwww_example orgiterms/address

hitp:/fwww.example.org/ terms.fmty hitp Iiwww example. orgiterms/postalCode
Eledford ﬂ‘l 730
hitp.fhwww. example. orgiterms/sireet hittpy:fiwww example orgiterms/state
1501 Grant Avenue Massachusatts

Hinh 3-8 S&r dung mét blank Node.

Va ¢6 thé m6 ta dudi dang tripple nhu sau:

exstaff:85740 exterms:address 2?7 .

2?7 exterms:street "1501 Grant Avenue" .
?2?7? exterms:city "Bedford" .

2?7 exterms:state "Massachusetts" .

?27?7? exterms:postalCode  "01730".

O day ta dung ??7? dé chi sy hién dién cta blank node. Trong trudong hop mat do thi st
dung nhiéu blank node, 1am thé nao dé phan biét cac blank node? Két qua 1a bang
cach dung mot dinh danh (blank node identifiers), c6 dang :name, dé chi su hién
dién cua mdt blank node. Vi du nhu, trong vi du nay dinh danh _:johnaddress dugc st

dung dé chi blank node( 1a dia chi cia Mr John). Ta c6 thé viét lai tripple sau:

exstaff:85740 exterms:address _:johnaddress .

_‘johnaddress exterms:street "1501 Grant Avenue" .
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_:johnaddress exterms:city "Bedford" .
_:johnaddress exterms:state "Massachusetts" .

_:johnaddress exterms:postalCode  "01730".

3.3 Cau tric RDF/XML

3.3.1 Cu phap RDF/XML co ban

M5 hinh RDF thé hién mdt md hinh & mirc triru tuong dé dinh nghia metadata.
Cu phap RDF dugc dung dé tao ra va trao d6i metadata..Céau trac:RDF dya trén cu
phap XML.

Cu phép co ban cia RDF c6 dang nhu sau:

[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
I~
[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 ::= (bt ky ID nao hop & nao ctia XML)
[13] name ::= (bat ky tén hop 1& nao ctia XML)
[14] NSprefix == (bt ky tiép dau ngir namespace hop 1& ndo)
[15] string ::= (bat ky chubi nao)

Vi du 1: Xét phat biéu
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ex:index.html exterms:creation-date "August 16, 1999" .

Mot ¢t phap RDF/XML dé biéu dién cho phat biéu trén nhu sau:

—

. <?xml version="1.0"?>

2. <rdf:RDF xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"

3. xmins:exterms="http://www.example.org/terms/">

4. <rdf:Description rdf:about="http://www.example.org/index.html|">

5. <exterms:creation-date>August 16, 1999</exterms:creation-date>
6. </rdf:Description>

7. </rdf:RDF>

Ta c6 mot cach giai thich cu thé cho cach biéu dién & trén nhu sau:

e Dong I: 1 khai bao XML, cho biét noi dung theo sau dua trén ca phap
XML va phién ban XML dugc dung.

e Dong 2 va 3: bat dau véi thé rdf:RDF , cho biét rang ndi dung XML tiép
theo (bat dau tir ddy cho dén </rdr:ror> trong dong 7) md ta RDF. Tir
khoa nay xac dinh tai liéu nay duoc biéu dién dudi dang RDF . Tiép theo 1a
phan khai bdo. XML namespace dugc sir dung trong tai liéu, tiy vao nhu
cau va muc dich st dung ma ta c6 thé dung cac namespace khac nhau cho
tung tai li€u.

e Dong 4.,5,6: mo ta nhitng phat biéu RDF. Pé mé ta bat ky phat biéu nao
dang RDF/XML c6 thé dung rdf-description, va rdf:about , day chinh 1a
subject ctia phat biéu (about http://www.example.org/index.html) . Thé bt
dau raf-Description trong dong 4 cho biét bat ddu mo ta vé mot resource, va
tiép tuc dinh danh resource nay dung thudc tinh rdf-about & chi ra URI cua
subject resource. Dong 5 cung cdp 1 phan tir thudc tinh, véi Qname

exterms:creation-date nhu 1a thé cta né( phan QName da duogc giai thich 1o &
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trén). Noi dung ctia phan tir thudc tinh nay 14 object ctia statement, co gia tri
1a kiéu plain literal “ August 19, 1999 «.
e Dong 7: cho biét két thiic ciia thé rdf:RDF bat dau ¢ dong 2 va ciing 1a thé
két thc cua tai liéu RDF .
Nhu vay ta da biét 1am thé nao dé khai bao mot tai liéu RDF. Trong tai liéu
RDF, tit ca cic phan tir c6 tiép dau ngit 13 rdf duge dung dé mo ta tai nguyén. Ching
st dyng mot khong gian  tén  dwge t0 chac W3C qui dinh:
http://www.w3.0rg/1999/02/22-rdf-syntax-ns#

O vi du trén ta chi mo6 ta tai liéu cho mot phat bi€u don gian, vai mot tai liéu

gom nhiéu phat bi€u , viéc mo ta nd cling that sy don gian:

Vi du ta v6i 2 phat biéu :
ex:index.html exterms:creation-date “August 16,1999" .
ex:index.html dc:language "en" .
ex:index.html dc:creator exstaff:85740 .

Cu phap RDF dugc mé-tanhu sau:

<?xml version="1.0"?>

<rdf:RDF xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:dc="http://purl.org/dc/elements/1.1/"
xmins:exterms="http://www.example.org/terms/">

<rdf:Description rdf:about="http://www.example.org/index.html">
<exterms:creation-date>August 16, 1999</exterms:creation-date>
</rdf:Description>

<rdf:Description rdf:about="http://www.example.org/index.htm|">
<dc:language>en</dc:language>
</rdf:Description>

<rdf:Description rdf:about="http://www.example.org/index.html">

<dc:creator rdf:resource="http://www.example.org/staffid/85740"/>
</rdf:Description>
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Nhu vay véi mot phat biéu ta co thé dung tir khoa rdf:Description dé mé ta cho
n6. Tuy nhién ta thdy 3 phat biéu trén cd cung mdt subject

(http://www.example.org/index.html) nén ta c6 thé gop 3 phat biéu nay lai v6i nhau

dung mot thé rdf:Description chung nhu sau:

1. <?xml version="1.0"?>
2. <rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
3. xmins:dc="http://purl.org/dc/elements/1.1/"

4. xmins:exterms="http://www.example.org/terms/">

<rdf:Description rdf:about="http://www.example.org/index.html">
<exterms:creation-date>August 16, 1999</exterms:creation-date>

5

6

7. <dc:language>en</dc:language>

8 <dc:creator rdf:resource="http://www.example.org/staffid/85740"/>
9

</rdf:Description>

10. </rdf:RDF>

3.3.2 RDF Container

Chung ta thudng c6 nhu cau mé ta cac nhém (groups) cua nhiéu d6 vat . Vi du
nhu:1 quyén sach duge viét boi nhiéu tac gia, hodc 1a danh sach cac sinh vién trong 1
khoa hoc, hodc la nhitng modules phdn mém trong goi phan mém v.v... RDF cung cép
nhiéu loai (types) va nhiéu thudc tinh (properties) tich hop sin gitp ching ta mo ta
dugc nhitng nhom nhu vay. Tuy nhién RDF ciing cung cip mot kiéu khai bao 1a
container, dung dé luu danh sach cac tai nguyén hodc cac kiéu gia tri (chudi cac ky tu,
ki 6, ...).Nhitng members ctia 1 container cé thé 1a cac resources (gom ca cac blank

nodes) hay la cac literals.

3.3.2.1 Mo hinh Container

RDF dinh nghia 3 loai dbi tugng container: Bag, Sequence, va Alternative.

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ



‘1
Luan vin tot nghiép: Nghién ctru, tim hiéu va xay dung ing dung véi SEMW wgb
@ e— (=

e Bag la danh sach khong co6 thur tu cua cac tai nguyén hoac cac gia tri. N6
duoc dung dé khai bao thudc tinh c6 nhiéu gia tri va thir ty cua nhiing gia
trj nay khong can quan tdim dén. Bag cho phép nhiing gid tri co thé tring

1ap nhau.

e Sequence la danh sach co thr tu cua cac tai nguyén hodc cac gia tri. N6
duoc dung dé khai bao thudc tinh c6 nhiéu gia tri va thir ty cua nhiing gia
trj nay can dugc quan tdm dén. Chang han nhu dung Sequence dé luu trix
céc gia tri theo thir tu bang chit cai. Sequence cho phép nhiing gia tri co thé
trung 1ap nhau.

e Alternative 1a mot danh sach cac tai nguyén hodc céac gia tri, dugc dung dé
biéu dién cac gia tri lya chon cua mét thudce tinh.

Pé biéu dién mot tap hop cac tai nguyén, RDF ding mot tai nguyén moi dé xac
dinh mot tap tai nguyén can duoc biéu dién. Tai nguyén mdi nay phai dugc khai bao
nhu 1a mot thé hién cia mot trong cac loai doi tuong container dugc dé cap O trén.
Thudc tinh #ype dugc dung dé khai béo loai d6i tuong container dugc st dung. Mbi
quan hé thanh vién giita container va cac tai nguyén cua tap hop dugc xac dinh bang
nhiing té€n don gian.nhu :* 17, 27 ¢« 37 .

Vi du 1: Xét phat biéu sau:

“‘Course 6.001 has the students Amy, Mohamed, Johann, Maria, and

Phuong"

C6 mo hinh RDF 1a:
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http:/lexample org/courses/s 001 hittp: s w3, orgM 99H02/22-rdf-syntax-ns#Bag

A 3.0rgM 99H0222-rdf-syntax-ns#type

hitp:ffexample org/sthdents/vocabd#stiudents http:/lexample. org/students/#

Urg/ 1999002722 rdf-syntax-ns#_1

hittp:flexample org/students/Mohamed

hittp: w2, org/M1 9902122 -rdf-syntax-nsé_2

hitp:fhweww w3, org1 99H02/22 -rdf-syntax-ns#_3

http:flexample. org/students/Johann

w3, orgM 99s02/22-rdf-syntax-ns#_4

http:ffexample. org/students/Maria

- 2. orgM99902/22-rdf-syntax-ns#_5S
hitp:Vexample org/students/Phuong

Hinh 3-9 M6 ta 1 bag container don gian.

Vi dy 2: Xét phat biéu sau:

“The source code for X11 may be found at ftp.example.org,

ftp1.example.org, or ftp2.example.org"

Ta dung rdf:Alt 4 mo ta nhu hinh sau :

- o o o of)o o o o o
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http:flexample org/packages/x11

http:flexample. org/pgckagesivocab#DistributionSite
http:ftwww.w3.orgM9SH02/22rdf-syntax-ns#Alt

hittp: fhwann w3

fip:iifip example. org
v //m;;x199mmrzz-rdf-5ynmx-ns#_1
http:iiwww w3 orgM99W02/22-rdf-syntax-ns#_2
\—\-\* flp./iftp 1. example.org

w3 orgM199V02/22-rdf-syntax-nsd_3
ftp:iifip2 example.org

M1995/02/22-rdf-syntax-ns#type

Hinh 3-10 M6 ta 1 Alt container don gian.

3.3.2.2 Cu phap Container

Cu phap mot RDF container.¢6'dang nhu sau:

[16] container ::= sequence | bag | alternative

[17] sequence = '<rdf:Seq' idAttr? '>' member* '</rdf:Seq>'
[18] bag ::='<rdf:Bag' idAttr? '>' member* '</rdf:Bag>"'
[19] alternative  ::= '<rdf:Alt' idAttr? '>' member+ '</rdf:Alt>'
[20] member ::= referencedltem | inlineltem

[21] referenceditem ::='<rdf:li' resourceAttr '/>'

[22] inlineltem  ::='<rdfli>" value '</rdf:li>'

Container dwoc dung bat ky noi nao ma mét description cé thé duoc dung:

[1a] RDF ::= '<rdf:RDF>' obj* '</rdf:RDF>'
[8a] value ;= obj | string
[23] obj ::= description | container

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ
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vi tai liéu RDF theo nhu [1a] dwoc ding dé mé ta nhidu obj, ma obj c6 thé 1a description hodc

container.
Ta biéu dién 2 vi du trén dudi dang ct phap RDF/XML nhu sau:

<?xml version="1.0"?>
<rdf:RDF xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlins:s="http://example.org/students/vocab#">
<rdf:Description rdf:about="http://example.org/courses/6.001">
<s:students>
<rdf:Bag>
<rdf:li rdf:resource="http://example.org/students/Amy"/>
<rdf:li rdf:resource="http://example.org/students/Mohamed"/>
<rdf:li rdf:resource="http://example.org/students/Johann"/>
<rdf:li rdf:resource="http://example.org/students/Maria"/>
<rdf:li rdf:resource="http://example.org/students/Phuong"/>
</rdf:Bag>
</s:students>
</rdf:Description>
</rdf:RDF>

Vi du trén cho thdy rang RDF/XML cung cip thudc tinh rdf:li dé tranh viéc
phai danh timg $6 cho mdi thudc tinh thanh vién. Nhirng thudc tinh duogc danh sd
rdf: 1, rdf: 2, ... duoc phat sinh tir nhitng yéu t6 rdr:1i khi hinh thanh luge d6
trong ung. Chi ¥ rang viéc sir dung <rdf:Bag> duoc dit bén trong <s:students>. Vi
khong c6 URI dugc ghi 16 nén Bag la 1 blank node. Viéc dat n6 trong thude tinh
<s:students> 1a 1 cach viét tat dé cho biét rang blank node 1a gia tri cta thudc tinh

nay.
<?xml version="1.0"?>

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

xmins:s="http://example.org/packages/vocab#">



-
Luan vin tot nghiép: Nghién ctru, tim hiéu va xay dung ing dung véi SEMW wgb
< — /= .

<rdf:Description rdf:about="http://example.org/packages/X11">
<s:DistributionSite>
<rdf:Alt>
<rdf:li rdf:resource="ftp://ftp.example.org"/>
<rdf:li rdf:resource="ftp://ftp1.example.org"/>
<rdf:li rdf:resource="ftp://ftp2.example.org"/>
</rdf:Alt>
</s:DistributionSite>
</rdf:Description>
</rdf:RDF>

3.4 RDF Collection

Ciing dung trong muc dich dinh nghia ra nhiing tdp hop. Nhung RDF
container 13 dinh nghia mot tdp hop mé, vi né khong bao rang khong con ¢ thém
nhiing thanh vién moi nira. Trong khi d6, RDF collection cho phép khai bao mot tap
hop dong. Cau tric ciia RDF Collection twong tu nhu mot danh sach, c6 phan tir dau
(rdffirst), phan tir ké (rdf-rest)va phan tir cudi(rdf:nil).

Xét phat biéu saw:

"The students in course 6.001 are Amy, Mohamed, and Johann"

Puoc bieu dién dudi do thi nhu sau:

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ
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hitp:ffexample. org/courses/E 001

http:/fexampleharg/stiudentsivocab#students

http:flexample org/students/Amy
hittp:ihweww w3 org/1 99H02/22 -rdf-syntax-ns#first

hittpdhwww w3, orgM1 9990222 -rdf-syntax-ns#rast

—— P http:flexample.org/students/Mohamed
hittp:hwww w3, org/1 99W02/22 -rdf-syntax-ns#first

hittphwww w3, org1 9990222 -rdf-syntax-ns#rast

—— P httpiilexample.org/students/Johann
hittp:fwww w3 orgM 99X 0222 -rdf-syntax-ns#first

http:deww w3 orgM 990222 -rdf-syntax-nsérest

hittp: ffwww w3, orgi1 99902122 -rdf-syntax-ns#nil

Hinh 3-11_M6 ta mét RDF : Collection.

O db thi trén ta thay véi mdi thanh vién ciia danh sach, vi du nhu s:4Amy , 1a
subject ctia thudc. tinh rdf:first ma subject ctia nd 1a mot resource( mot blank node ddi
v6i vi du ndy) ma né biéu dién nhu mot danh sach. Danh sach nay lién két véi phan
con lai ciia n6 bang thudc tinh rdf:rest. Phan tir cudi ciing ctia danh sach duoc chi boi
thudc tinh rdf:rest c6 resource 1a rdf-nil( 1a mot danh sach tréng).

Vi du trén duoc biéu dién dudi ci phap RDF/XML nhu sau:

<?xml version="1.0"?>
<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:s="http://example.org/students/vocab#">

<rdf:Description rdf:about="http://example.org/courses/6.001">

<s:students rdf:nodelD="sch1"/>
</rdf:Description>

- o o o of )o o o o o
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<rdf:Description rdf:nodelD="sch1">
<rdf:first rdf:resource="http://example.org/students/Amy"/>
<rdf:rest rdf:nodelD="sch2"/>

</rdf:Description>

<rdf:Description rdf:nodelD="sch2">
<rdf:first rdf:resource="http://example.org/students/Mohamed"/>
<rdf:rest rdf:nodelD="sch3"/>

</rdf:Description>

<rdf:Description rdf:nodelD="sch3">

<rdf:first rdf:resource="http://example.org/students/Johann"/>

<rdf:rest rdf:resource="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#nil"/>
</rdf:Description>
</rdf:RDF>

Tuy nhién RDF / XML cung cAp m6t cachdinh nghia dé mé ta mot tap hop,

bang cach st dung mot thude tinh c6 attribute la-rdf:parseType="Collection”. Ta co

thé viét lai vi du trén mét cach ngén gon hon nhu sau:
<?xml version="1.0"?>
<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"

xmins:s="http://example.org/students/vocab#">

<rdf:Description rdf:about="http://example.org/courses/6.001">
<s:students rdf:parseType="Collection">
<rdf:Description rdf:about="http://example.org/students/Amy"/>
<rdf:Description rdf:about="http://example.org/students/Mohamed"/>
<rdf:Description rdf:about="http://example.org/students/Johann"/>
</s:students>
</rdf:Description>

</rdf:RDF>

- -
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3.5 RDF Schema

3.5.1 Gié&i thiéu

RDF cung cdp mot cach dé mé ta cac phat biéu don gian vé céc resource, sir
dung cac thudc tinh va gia tri d3 dugc dinh nghia trudc. Tuy nhién, nhu clu cta con
ngudi doi hoi phai ¢ mot kha ning dé ty dinh nghia cac thuat ngir ma ho mudn dung
trong cac phat biéu d6. Vi du nhu, cong ty example.com trong vi du.. mudn mo ta cac
16p nhu exterms:Tent, va st dung thudc tinh exterms:model, exterms:weighlnKg va
exterms:packedSize & mod ta chung hodc 1a mot ing dung ndo d6 mudn mé ta cac 16p
nhu ex3:Person, ex3:Company va cac thudc tinh nhuw. ex3:age, ex3:jobTitle,
ex3:stockSymbol, ex3:numberOfEmployees...

Tuy nhién mé hinh dir liéu RDF khong.cung cap nhimg co ché cho viéc khai
béao céc thudc tinh, ciing nhu khong cung cap bit ky co ché nao dé co thé dinh nghia
ra nhitng quan h¢ gilra cac thudc tinh va céac tai'nguyén. D6 s€ 1a vai tro cua RDF
schema, hay néi cach khac RDF schema-dugc dung dé dinh nghia cac tai nguyén (cac
16p trong RDF schema) va thude tinh (thudc tinh trong RDF schema) ciing nhu cac
quan hé qua lai gitta tai nguyén vai tai nguyén, gitra thudc tinh véi thude tinh, va gilr
tai nguyén voi thude tinh.

Tuwong tw XML schema, RDF schema 1a mot tap nhitng tir khod ma qua do
RDF schema cho phép ngudi dung dinh nghia b tir vung (resource, property) cu thé
cho dir liéu RDF (vi du nhu: hasName, hasPrice, authorOf, ...) va dinh nghia cac
quan hé cta né dén cac d6i twong lién quan. Chang han nhu tir hasName ta dinh nghia
quan hé ctia né trén hai dbi tugng: ‘http://www.w3c.org/employee/id1321° va “Jim
Lerners” nhu sau:

€«

hasName( ‘http://www.w3c.org/employee/id1321°, “Jim Lerners”)

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ
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3.5.2 Dinh nghia class (I6p)

Céc resource trén Web c6 thé chia thanh cac nhém goi 1 class. Cac thanh vién
( member) ctia nhém dugc xem nhu 13 thé hién cta 16p d6. Class ciing chinh 1a
resource. NO dugc nhan ra thong qua cac dinh danh URI va co thé dugc mo ta béng
cach sir dung cac RDF properties. Thudc tinh rdf: type duoc sir dung dé chi ra mot
resource 12 mot thé hién cua mot class.

Vi du nhu cong ty example.org muén sir dung RDF dé cung cép thong tin vé
nhiing loai xe ( motor vehicles) khac nhau. Pau tién cong ty nay phai st dung mot
16p dé biéu dién 16p xe( motor vehicles). Trong RDF Schema bét k¥ tai nguyén nao
c6 thudc tinh 1a rdf:type va cé gia tri 1a resource rdfs:Class goi la mot class. Vi vay ta

dinh nghia 16p motor vehicle nhu sau:
ex:MotorVehicle rdfitype rdfs:Class .
Tuong ty nhu vay cong ty ndy phai mo ta.cac 16p xe con lai 1a mot class

ex:PassengerVehicle rdfitype rdfs:Class .

ex:Van rdfitype rdfs:Class .
ex:Truck rdfitype rdfs:Class .
ex:MiniVan rdfitype rdfs:Class .

T6i day ta chi méi co cac 16p doc 1ap, cai cong ty nay can dén 1a mo ta sy lién
quan gitra cac l6p vo1 nhau. Lop PassengerVehicle, Van , Truck s€ 1a 16p con cua 16p
MotorVehicle va 16p MiniVan s€ 1a 16p con cua 16p Van va 16p PassengerVehicle.

Chung ta s& dung thudc tinh rdfs:subClassOf dé mo ta thong tin nay:

ex:PassengerVehicle rdfs:subClassOf ex:MotorVehicle .

ex:Van rdfs:subClassOf ex:MotorVehicle .
ex:Truck rdfs:subClassOf ex:MotorVehicle .
ex:MiniVan rdfs:subClassOf ex:Van .
ex:MiniVan rdfs:subClassOf ex:PassengerVehicle .

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ
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Mot do thi dé biéu dién thong tin nay nhu sau:

http:/Avww. example.org/schemasivehicles#MotorVehicle

http:fhww.wS.nrgQOﬂmﬂ%;subClassﬂf

http:/fwww. example.org/schemas/vehicles#Truck

hittp s e w3 .org/2000/0 1/ rdf-schema#isubClassOf

: hittp e w3 .org 2000008/ rdf-schematisub ClassOf
hitp:/Aww. example.org/schemas/vehicles#van

http:/iwvww. example.org/schemasivehicles#Passengervehicle
hittp/ Aevew. w3 .0rg/2000/01/ref-schema#subClassOf
hitp Awew. w3 .or 001/ rdf-schema#subClassOf

hitp://example.org/schemas/vehicles#MiniVan

Hinh 3-12 M6 ta I&p va cac I&p con.

Va ct phap RDF/XML dé mé:ta cho vi du trén nhu sau:

<?xml version="1.0"?>

<IDOCTYPE rdf:RDF [<!IENTITY xsd "http://www.w3.0rg/2001/XMLSchema#">]>

<rdf:RDF
xmlins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xml:base="http://example.org/schemas/vehicles">

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

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

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

ﬂﬂﬂﬂc@ﬂﬂﬂﬂﬂ
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</rdf:Description>

<rdf:Description rdf:ID="Truck">
<rdf:type rdf:resource="http://www.w3.0rg/2000/01/rdf-schema#Class"/>
<rdfs:subClassOf rdf:resource="#MotorVehicle"/>

</rdf:Description>

<rdf:Description rdf:ID="Van">
<rdf:type rdf:resource="http://www.w3.0rg/2000/01/rdf-schema#Class"/>
<rdfs:subClassOf rdf:resource="#MotorVehicle"/>

</rdf:Description>

<rdf:Description rdf:ID="MiniVan">
<rdf:type rdf:resource="http://www.w3.0rg/2000/01/rdf-schema#Class"/>
<rdfs:subClassOf rdf:resource="#Van"/>
<rdfs:subClassOf rdf:resource="#PassengerVehicle"/>
</rdf:Description>

</rdf:RDF>

3.5.3 Dinh nghia property( thudc tinh)

RDF Schema ciing cung cap mot bo tir vung dé mo ta lam thé nao ma cac
thudc tinh(property) va 1ép(class) co thé dugc sir dung cung voi nhau trong dir liéu
RDF . Thudc tinh quan trong nhat dugc st dung trong truong hop nay 1a rdfs:range

va rdfs:domain.

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ
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A Khéng glan rang budc domain cba thudc tinh
3 Ehdng gian rang budc range cta thude tinh

Hinh 3-13 Khéng gian domain va range cua thudc tinh.
3.5.3.1 Cach sir dung rdfs:range
Thudc tinh rdfs:range dung dé chi gid tri ciia mot thudc tinh 1a thé hién cta
mot 16p. Vi du nhu, néu cong ty example.org muén chi rang thudc tinh ex:author c6
gia tri la thé hién cua 16p ex:Person, ho sé viét phat biéu RDF nhu sau:

ex:Person rdf:type rdfs:Class .
ex:author  rdf:itype rdf:Property .
ex:author  rdfsirange ex:Person .

Phat biéu nay chi rﬁng ex.Person 1a mot 16p, ex:author 1a mdt thude tinh, va

thudc tinh ex:author c6 object 1a thé hién ctia lop ex:Person.

Tuy nhién mdt thude tinh c6 thé c6 nhiéu rdfs:range, nhu vi du sau:

ex:hasMother rdfs:irange ex:Female .
ex:hasMother rdfs:irange ex:Person .

Thudc tinh rdfs:range ciing c6 thé dugc sir dung dé chi ra gia tri cua kiéu typed
literal

ex:age rdf:itype rdf:Property .

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ
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ex:age rdfsirange xsd:integer .

3.5.3.2 Cach sir dung rdfs:domain

Thudc tinh rdfs:domain dugc st dung dé chi réng mot thudc tinh 1a thudc tinh
cia mot 16p nao d6. Vi du nhu, cong ty example.org mudn thudc tinh ex:author 1a
thudc tinh ctia 10p ex:Book , ta c¢6 phat biéu sau:

ex:Book rdfitype rdfs:Class .
ex:author rdf:type rdf:Property .
ex:author rdfs:domain ex:Book .

Va mot thudce tinh cling c6 nhiéu thudc tinh rdfs:domain

exterms:weight rdfs:domain ex:Book .
exterms:weight rdfs:domain ex:MotorVehicle .

3.53.3 Vidu

Duéi day 1a mot RDE Schema day da mo ta vé motor vehicle ciia cong ty

example.org

<?xml version="1.0"?>

<IDOCTYPE rdf:RDF [<!IENTITY xsd "http://www.w3.0rg/2001/XMLSchema#">]>

<rdf:RDF
xmlins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xml:base="http://example.org/schemas/vehicles">

<rdfs:Class rdf:ID="MotorVehicle"/>
<rdfs:Class rdf:ID="PassengerVehicle">

<rdfs:subClassOf rdf:resource="#MotorVehicle"/>
</rdfs:Class>
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<rdfs:Class rdf:ID="Truck">
<rdfs:subClassOf rdf:resource="#MotorVehicle"/>
</rdfs:Class>

<rdfs:Class rdf:ID="Van">
<rdfs:subClassOf rdf:resource="#MotorVehicle"/>
</rdfs:Class>

<rdfs:Class rdf:ID="MiniVan">
<rdfs:subClassOf rdf:resource="#Van"/>
<rdfs:subClassOf rdf:resource="#PassengerVehicle"/>
</rdfs:Class>

<rdfs:Class rdf:ID="Person"/>
<rdfs:Datatype rdf:about="&xsd;integer"/>

<rdf:Property rdf:ID="registeredTo">
<rdfs:domain rdf:resource="#MotorVehicle"/>
<rdfs:range rdf:resource="#Person"/>
</rdf:Property>

<rdf:Property rdf:ID="rearSeatLegRoom">
<rdfs:domain rdf:resource="#PassengerVehicle"/>
<rdfs:range rdf:resource="&xsd;integer"/>
</rdf:Property>

<rdf:Property rdf:ID="driver">
<rdfs:domain rdf:resource="#MotorVehicle"/>
</rdf:Property>
<rdf:Property rdf:ID="primaryDriver">
<rdfs:subPropertyOf rdf:resource="#driver"/>

</rdf:Property>

</rdf:RDF>
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3.5.3.4 Tong két

om lai tap tir khoa ciia RDF schema c6 thé dugc phan thanh hai tap co ban:
= RDF class: tap tir khoa lién quan dén cac 16p.

= RDF property: tap tir khoa lién quan dén céc thudc tinh.

Bang tém tit cac tir kh6a RDF Class:

RDF Class Y nghia

L&p tai nguyén. Tt canhirng gi duge mo ta
rdfs:Resource bang biéu thuc RDF déu 12 tai nguyén va la thé

hién cua 16p rdfs:Resource.

Lép nhirng gid tri tho (literal), vi du: mot chudi
rdfs:Literal ki tu, hodcky s6... 1a nhirng gia tri tho, no6 chi

thé hi¢n nghia den cua no.

rdfs: XML Literal Lép gia tri thé cia XML.

L6p noi chung, dung dé dinh nghia cac khai
rdfs:Class ‘

niém.

Lép cac thudc tinh cia RDF, dung dé mé ta dic
rdf:Property '7 .

diém cua cac the hién rdf:Resource.
rdfs: Datatype Lép cac kiéu dir liéu cua RDF.
rdf:Statement Lép cac phat biéu cua RDF.
rdf:Bag Lé&p céac container khong sap thir tur.
rdf:Seq Lé6p céac container duge sip thi ty.
rdf:Alt Lé&p céc container thay thé.
rdfs:Container Lop cac RDF container.

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ
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Lop céc thudce tinh thanh vién ciia mot
rdfs:ContainerMembershipProperty container. N6 dugc mo ta dudi dang: rdf: 1,

rdf 2, ...

rdf:List L&p cac danh séch (list) cua RDF.

Bang tom tit cac tir khéa RDF Property:

RDF Property Y nghia Domain range
Chi mbi quan h¢ Ia thé hién cua
rdf:type rdfs:Resource rdfs:Class
mot 16p.
Chi mdi quan h¢ 16p con ciia mot
rdfs:subClassOf y rdfs:Class rdfs:Class
op.

Chi mdi quan h¢ dac biét hoa cua
rdfs:subProperty Of rdf:Property rdf:Property
mot thudc tinh.

Khong gian gia tri dugc ap dung
rdfs:domain rdf:Property rdfs:Class
cho mot thude tinh nao do.

Mién gia tri cho mgt thudc tinh nao
rdfs:range i rdf:Property rdfs:Class
0.

Tén cta resource, muc dich dé con )
rdfs:label ) , rdfs:Resource rdfs:Literal
nguoi doc co thé doc duogc.

rdfs:comment Mo ta vé tai nguyén. rdfs:Resource rdfs:Literal
rdfs:member Thanh vién ctia mdt container. rdfs:Container rdfs:Resource

Phan tir dau tién trong danh sach _
rdf:first . ~ . rdf:List rdfs:Resource
(list) RDF. Thuong dugc goi la dau
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rdf:rest

rdfs:seeAlso

rdfs:isDefinedBy

rdf:value

rdf:subject
rdf:predicate

rdf:object

Phan con lai caa danh sach RDF

sau phan tur dau tién.

Thong tin cung cap thém vé tai
nguyén can quan tam.

Chi ra namespace cuia tai nguyén.
Gia tri cdia thudc tinh khi n6 1a tai
nguyén dugc cau truc.

Subject ciia mot phat biéu RDF.

Predicate ciia mot phat biéu RDE.

Object cia mot phat biéu RDF.

3.6 FOAF : Sw moé réong cua RDF

rdf:List

rdfs:Resource

rdfs:Resource

rdfs:Resource

rdf:Statement
rdf:Statement

rdf: Statement

rdf:List

rdfs:Resource

rdfs:Resource

not specified

rdfs:Resource
rdf:Property

not specified

FOAF(Friend Of A Friend) cung ¢ap mot bo tir vung(ontology) co ban dé mo

ta thong tin vé con ngudi(people); nhom(group), t6 chirc(organization) va nhimng loai

khac va cac thong tin lién quan.Vi du nhu dé luu thong tin ctia mot ngudi ta can cod

nhirng thong tin sau: tén 4 tudi, nghé nghiép, gidi tinh, ngay thang nam sinh, hinh anh,

c6 nhitng tai liéu nao.v.v. thi trong FOAF di cung cip sin cho chiing ta mot bo tir

vung co ban dé c6 thé'mo ta nhimng thong tin nay.

Xét mot vi du str dung FOAF

<foaf:Person>

<foaf:name>Dan Brickley</foaf:name>

<foaf:mbox rdf:resource=mailto:db@yahoo.com/>

<foaf:homepage rdf.resource="http://rdfweb.org/people/danbri/* />

<foaf:img rdf:resource="http://rdfweb.org/people/danbri/mugshot/danbri-small.jpeg" />

</foaf:Person>
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Tai li¢u trén mo t4& mot nguoi (foaf:Person) c6 tén (foaf:name) la ‘Dan

Brickley’ va c6 dia chi mail (foaf:mbox) la db@yahoo.com, c6 mot trang web

(foaf:homepage) homepage 1a http://rdfweb.org/people/danbri/ va c6 mdt hinh anh

(foaf:image) luu tai dia chi http://rdfweb.org/people/danbri/mugshot/danbri-

small.jpeg.
Bo tir vung ( ontology) FOAF dugc dinh nghia thong qua ngoén ngit OWL,

duoc dinh danh bdi namespace c¢6 URI la 'mttp://xmlns.com/foaf/0.1/'" va co

QName la foaf:

Cac lop dwoc dinh nghia trong FOAF

FOAF Class Y nghia
foaf:Agent Lé&p tac nhan( vi du con ngudi, nhém, td chire...)
foaf:Document L&p tai liéu. Céac loai tw liéu trén Web.

L&p nhém ngwoi. Bidu dién cho tap mot nhom nguoi.
Vidu:

<foaf.Group>
<foaf:name>|LRT staff</foaf:name>
<foaf:member>

<foaf:Person>

foaf.Group <foaf:name>Libby Miller</foaf:name>
<foaf:homepage rdf:resource="http://ilrt.org/people/libby/"/>
<foaf:workplaceHomepage
rdf:resource="http://www.ilrt.bris.ac.uk/"/>
</foaf:Person>
</foaf:member>
</foaf:Group>
foaf:Image L&p hinh anh

foaf:Online
L&p tai khodn trén mang.
Account

foaf:OnlineChat L&p tai khoan chat trén mang.
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Account Vi du:

<foaf:Person>
<foaf:name>Dan Brickley</foaf:name>
<foaf:holdsAccount>
<foaf:OnlineAccount>
<rdf:type
rdf:resource="http://xmlns.com/foaf/0.1/OnlineChatAccount"/>
<foaf:accountServiceHomepage
rdf:resource="http://www.freenode.net/irc_servers.shtml"/>
<foaf:accountName>danbri</foaf.:accountName>
</foaf:OnlineAccount>
</foaf:holdsAccount>
</foaf:Person>

foaf:OnlineEcommerce
L&p tai khéan thwong mai trén mang.

Account
foaf:OnlineGaming _ X
L&p tai khoan game trén mang.
Account
foaf:Organization Lép t6 chire.
foaf:Person L&p con ngudi.
foaf:Personal
Lop tai liéu.ca nhan.
ProfileDocument
foaf:Project Lép du an.

Cac thuoc tinh dwoc dinh nghia trong FOAF

RDF Property Y nghia Domain Range
foaf:accountNa |Chitén lién quan dén i http://www.w3.0rg/2000/
foaf:OnlineA t
me tai khoan trén mang. cat-niineAccoun 01/rdf-schema#fLiteral
, oA http://www.w3.0rg/2000/

foaf: hatID :

oaf:aimChat Chi mét aim ChatlD  foaf:Agent 01/rdf-schematLiteral
http: .w3. 2

foaf:currentProje Chi mot dw an hién p:/www.w3.0rg/2000/

. N L foaf:Person 01/rdf-

ct tai cua moét nguo.

schema#Resource
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foaf:depiction

foaf:depicts

foaf:family_nam
e

foaf:firstName

foaf:fundedBy

foaf:geekcode

foaf:gender

foaf:givenname

foaf:holdsAccou
nt

foaf:homepage

foaf:icqChatID

foaf:img

foaf:interest

foaf:jabberID

foaf:knows

Chi sy miéu ta vé
mét cai gi do.

http://www.w3.0rg/2000/
01/rdf-
schema#Resource

Chi mé6t vat dwoc

miéu ta .

Chi tén gia dinh.

foaf:Image

foaf:Person

Chi tén first name
cua mét ngudi.

foaf:Person

M6t td chirc lam chd  http://www.w3.0rg/2000/

mot project hay

person

Chi mét sb geekcode

01/rdf-
schema#Resource

foaf:Person

cho mét nguoi

Chi gi¢i tinh ctia mot

nguei

Chi given name cla

moét nguedi.

foaf:Person

foaf:Person

Chi ra mé6t account

ctia mot tac nhan.

foaf:Agent

Chi ra_mo6t dia chi http://www.w3.0rg/2000/
trang’ web ~cua tai|01/rdf-

nguyén nao do.

schema#Resource

Chiramot ICQ

chatlD.

Hinh anh dung dé

foaf:Agent

foaf:Person

mé ta con nguwdi.

Chi ra mét trang web

ma nguoi

nao do [foaf:Person

quan tam dén.

Chi ra mét jabber ID

foaf:Agent

cho mét tai nguyén.

Chi ra mdi quan hé foaf:Person

rdfs:Class

http://www.w3.0rg/2000/
01/rdf-
schema#Resource

http://www.w3.0rg/2000/
01/rdf-schematLiteral

http://www.w3.0rg/2000/
01/rdf-schemat#Literal

http://www.w3.0rg/2000/
01/rdf-
schema#Resource

http://www.w3.0rg/2000/
01/rdf-schemat#Literal

http://www.w3.0rg/2000/
01/rdf-schematLiteral

http://www.w3.0rg/2000/
01/rdf-schemat#Literal

foaf:OnlineAccount

foaf:Document

http://www.w3.0rg/2000/
01/rdf-schematLiteral

foaf:Image

foaf:Document

http://www.w3.0rg/2000/

01/rdf-schemattLiteral

foaf:Person
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gilha  nguwoi VoI
ngudi.

x http: W3, 2 http: w3. 2
Mot logo d& mo ta p://lwww.w3.0rg/2000/ http://www.w3.0rg/2000/

foaf:logo cho mét tai nauven 01/rdf- 01/rdf-
i guyen. schema#Resource schema#Resource
Chi ra mét tai http://www.w3.0rg/2000/
foaf:made nguyén dwoc lam [foaf:Agent 01/rdf-
b&i ai do. schema#Resource
Chi ra ai d6 da tao ra http://www.w3.0rg/2000/
foaf:maker mét tai nguyén nao 01/rdf- foaf:Agent
do. schema#Resource
Chi ra mo6t dia chi http://www.w3.0rg/2000/
foaf:mbox mail cla mot tac foaf:Agent 01/rdf-
nhan. schema#Resource
Chi ra s6 shalsum
> . hv .I X
foaf:mbox_sha1 °_2 01a chi mail( moi http://www.w3.0rg/2000/

ngwdi chi cé mot sb foaf:Agent

sum N . » R 01/rdf-schemattLiteral
nay wng voi mot
mail)
foaf:member Crll e thanh RS foaf:Group foaf:Agent
mot nhom.
. Chi ra lop. cac ca
foaf:membership nhan I& thanh vien foaf Grou http://www.w3.0rg/2000/
Class N\ -2roup 01/rdf-schema#Class.
cua nhom.
. http://www.w3.0rg/2000/
foaf: ChatID Ch t MSN chat ID [foaf:Agent
oaf:msnChatlD = Chimot MSN chat D foaf:Agen 01/rdf-schemat#Literal
http: W3. 2
Chi mt tén clia mot P/ WWW.w3.0rg/20007 | v 8. org/2000/
foaf:name B . 01/rdf- X
tai nguyén. 01/rdf-schematfLiteral
schema#Resource
. Chi ra mét nick cua http://www.w3.0rg/2000/
foaf:nick : foaf:P
oat:nic moét ngudi nao do. oat-rerson 01/rdf-schemat#Literal
Chi ra mét trang web http://www.w3.0rg/2000/
foaf:page clia moét ti nauven 01/rdf- foaf:Document.
i guyen. schema#Resource
foaf:pastProject |Chi ra mét dy an foaf:Person http://www.w3.0rg/2000/
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foaf:phone

foaf:plan

foaf:primaryTopi
c

foaf:publications

foaf:schoolHom
epage

foaf:sha1

foaf:surname

foaf:theme

foaf:thumbnail

foaf:tipjar

foaf:title

foaf:topic

foaf:topic_intere
st

trong qua kh& cula
mot ngudi nao do.
Chi ra sb phone cla

foaf:Agent
Mot tac nhan nao do. g

Chi ra mét chu thich

X foaf:Person
cho mét ké hoach.

Chi mot primary topic
,I o p‘l. .A yiopl foaf:Document
cla moét tai liéu.

Mot link chi mot tai
x R .. [foaf:Person
liéu cua mét nguoi.

Chi ra trang web vé

trwdng hoc cia mét foaf:Person
ngudi.

Chi ra mot sb

shalsum & dang foaf:Document
hexa

Chi ra mo6t surname
foaf:Person

clia mot nguoi.

Chi A Mo http://www.w3.0rg/2000/

themé( mAu) 01/rdf-
schema#Resource

M6t hinh anh & dang foaf-Image
thumbnail. nmag
Chi ra mé6t tai liéu

tipjar cho mét tac [foaf:Agent
nhan.

Title (Mr, Mrs, Ms,
Dr..)
Chi ra mot cha dé

ctia moét tai liéu nao [foaf:Document
do.

foaf:Person

Chi ra moét tai
nguyén ma  mot foaf:Person
ngudi quan tdm

01/rdf-
schema#Resource

http://www.w3.0rg/2000/
01/rdf-schemattLiteral

http://www.w3.0rg/2000/
01/rdf-schematfLiteral

http://www.w3.0rg/2000/
01/rdf-
schema#Resource

foaf:Document

foaf:Document

http://www.w3.0rg/2000/
01/rdf-schemat#Literal

http://www.w3.0rg/2000/
01/rdf-
schema#Resource

foaf:Image

foaf:Document

http://www.w3.0rg/2000/
01/rdf-schemat#fLiteral

http://www.w3.0rg/2000/
01/rdf-
schema#Resource

http://www.w3.0rg/2000/
01/rdf-
schema#Resource
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Chi ra mét weblog

foaf:weblog R s ias R foaf:Agent foaf:Document
cua mot tai nguyén.
foaf:workinfoHo CJ’]I raAtrang I‘e?m viéc foaf-Person toaf-Document
mepage cua mot nguoi.
Chi ra mé6t dia chi
foaf:workplaceH T
oat:workplace noi lam viéc cha ai foaf:Person foaf:Document
omepage ]
do.
foaf:yahooChatl |Chi ra mot Yahoo http://www.w3.0rg/2000/
foaf:Agent X
D chat ID. 01/rdf-schema##Literal

Xét mot tai liéu mo ta day du thong tin vé mot nguoi nhu sau:

<foaf:Person>
<foaf:mbox rdf:resource=.mailto:ggrimnes@csd.abdn.ac.uk. />
<foaf:name>Gunnar AAstrand Grimnes</foaf:name>
<foaf:homepage rdf.resource=.http://www.csd.abdn.ac.uk/_ggrimnes. />
<foaf:workplaceHomepage rdf.resource=.http://www.csd.abdn.ac.uk./>
<foaf:projectHomepage
rdf:resource=.http://www.csd.abdn.ac.uk/research/agentcities./>
<foaf:groupHomepage rdf:resource=.http://www.csd.abdn.ac.uk/research/agentsgroup.
/>
<foaf:phone rdf:resource=.tel:+441224272835. />
<foaf:.depiction rdf.resource=.http://www.csd.abdn.ac.uk/_ggrimnes/gfx/me.jpg. />
<foaf:interest rdf:resource=.http://www.w3.0rg/2001/sw/. />
<foaf:interest rdf:resource=.http://www.agentcities.net. />
<foaf:made

rdf:resource=.http://www.csd.abdn.ac.uk/research/AgentCities/GraniteNights. />

<foaf:knows>
<foaf:Person>
<foaf:mbox rdf:resource=.mailto:maym@foobar.lu. />
<rdfs:seeAlso rdf:resource=.http://martinmay.net/foaf.rdf./>
</foaf:Person>
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</foaf:knows>

<foaf:knows>
<foaf:Person>
<foaf:mbox rdf:resource=.mailto:apreece@csd.abdn.ac.uk. />
</foaf:Person>

</foaf:knows>

<foaf:knows>
<foaf:Person>
<foaf:mbox rdf:resource=.mailto:pedwards@csd.abdn.ac.uk. />
</foaf:Person>

</foaf:knows>

<foaf:knows>
<foaf:Person foaf:name=.Sonja A Schramm.>
<foaf:mbox
sha1sum>83276f91273f2900cf0b6657b3708b736276ef81</foaf:mboxshalsum>
</foaf:Person>
</foaf:knows>
<rdfs:seeAlso rdf:resource=.http://www.csd.abdn.ac.uk/_ggrimnes/codepict.rdf. />
<rdfs:seeAlso rdf:resource=.http://www.csd.abdn.ac.uk/research/agentsgroup/foaf.rdf.
/>

</foaf:Person>
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Chwong 4 TRUY VAN D LIEU TRONG RDF

4.1 Gidi thiéu

Nhu ching ta di biét RDF 1a mot cach dé mé ta thong tin vé cac tai nguyén
Web mét céach linh dong . N6 duogc su dung dé mo ta nhiéu loai thong tin vi du nhu
thong tin vé c4 nhén, vé hé théng mang toan cau, metadata vé mutimedia nhu music
va hinh anh ciing nhu 1a cung cip mot phuong tién dé tich hop ¢dc ngudn tai nguyén
khéac. V&1 mot lugng thong tin qué 16n nhu vay, lam thé naodir liéu co thé duoc truy
van nhanh chong va chinh xac? Vi vy to chitc W3C @ phat trién mot ngdn ngir
chuan dé truy van dir liéu RDF véi viée cung cip nhiéu chirc nidng cho cac developer
va end users cach dé viét va thyc thi mot cau truy vanChuong ndy mo ta ngdn ngi
truy van Protocol And RDF Query Language(SPARQL) dé truy cap dir lieu RDF
dugc phat trién boi nhém RDF Data Access Working Group-mdt phan trong hoat
dong cua Semantic Web.

Mot RDF Graph 13 mot tap céc triple, mdi triple bao gdm bo ba subject,
predicate va object (nhu dd gi6i thiéu & chuong 3). Nhitng triple nay c6 thé dén tur
nhiéu tai nguyén khac nhau. Vi dunhu: ching co6 thé dén tir mot tai liéu RDF , chung
c6 thé duoc suy ratir cdc RDF triple khac hodc 13 chung c6 thé 1a sy mo ta RDF cua
cac dir li¢u dugc luu trir tir cac dinh dang khac nhu XML hay la tir mét co s¢ dit liéu
quan hé.

SPARQL la mot ngdn ngit dé truy cap thong tin tir cac d6 thi RDF . N6 cung cip céc
tinh nang sau:

e Trich thong tin trong cac dang cua URI, c4ac blank node va cac plain hay

typed literals.

e Trich thong tin tir cac do thi con.

e Xay dung mot do thi RDF mdi dua trén thong tin trong dd thi truy véan.
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4.2 Tao mét cau truy van don gian

Mot cau truy van bao gém 2 ménh dé, ménh dé SELECT va ménh dé WHERE.
Ménh dé& SELECT dinh danh céc bién ma ung dung quan tdm va ménh dé WHERE
bao gdm céc triple pattern.

Mot triple pattern 14 mot RDF triple nhung mdi thanh phan (subject, predicate
hay object) déu c6 thé 1a mot bién truy vén.

Mot basic graph pattern 1a mot tdp céc triple pattern.

Ngon ngit SPARQL dya trén nén tang so sanh ca¢ graph pattern. Graph
pattern don gian nhat 13 cac triple pattern.

Két qua cua cau truy van 1a tit ca cac giai phap ma mot cau truy van co thé phu
hop vé6i d thi duge truy van. Mot cau truy van cé thé-co khong,mot hay nhiéu két qua.

Vi du duéi day sé chi ra mot ciu truy van dé tim ra mot tua dé ( fitle) cua mot

quyén sach tir thong tin trong mot d6 thi RDF.

Ta c6 mot RDF triple sau:

<http://example.org/book/book1> <http://purl.org/dc/elements/1.1/title> "SPARQL
Tutorial" .

Cau truy van:

SELECT ?title
WHERE { <http://example.org/book/book1> <http://purl.org/dc/elements/1.1/title> ?title }

Két qua truy van:

Title
"SPARQL Tutorial"
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4.3 Cu phap cua cau truy van

Céc gia tri dugc dat trong dau ‘<>’ dung dé chi mot dinh danh URIL. Céac gia tri

113

duoc dit trong dau (““ “) 1a cac gia tri literal.

Bién trong ngdn ngit truy van co gia tri toan cuc. Bién thudng bat dau voi ki tu
“?°. Doi khi nguoi ta cling st dung ki ty ‘$’ dé chi mot bién, dé chi réng noi ma hé
thdng st dung *?” nhu mot ky tu thay thé. Trong mot cau truy van, $abe va ?abe déu
1 bién.

Boi vi cac URI ¢6 thé dugc viét rat dai, SPARQL cung cidp mot co ché viét tat.
Tiép dau ngit (prefix) c6 thé duoc dinh nghia va moét QName s& cung cap mot dang
viét 1am cho URI c¢6 thé ngén gon.

Sau day 1a mot cach viét tit cho triple pattern

PREFIX dc: <http://purl.org/dc/elements/1.1/>
SELECT “title
WHERE { <http://example.org/book/book1> dc:title ?title }

Ta c6 thé str dung mot cach viét tat :
PREFIX dc: <http://purl.org/dc/elements/1.1/>
PREFIX : <http://fexample.org/book/>
SELECT $title

WHERE {:book1 dc:title $title }

Blank node

Mot blank node c6 thé xuat hién trong mot query pattern. N6 giit vai trd nhu
mot bién, mic du né khong duge dé cap trong két qua cta cau truy van hay bat ky noi
nao & trong graph pattern.

Blank node trong cac ciu truy van thi phan biét véi cac blank node trong di
li¢u. Mdt blank node trong mot graph pattern khong tuong ing véi mot blank node
trong dir li¢u thong qua mdt blank node label.

Dir liéu:
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@prefix foaf:  <http://xmIns.com/foaf/0.1/> .

_:a foaf:name "Johnny Lee Outlaw" .
_:a foaf:mbox <mailto:jlow@example.com> .

Truy van:

PREFIX foaf: <http://xmiIns.com/foaf/0.1/>
SELECT ?mbox
WHERE
{ ?x foaf:name "Johnny Lee Outlaw" .
?x foaf:mbox ?mbox }

Két qua:
mbox

<mailto:jlow@example.com>
Truy van véi nhiéu blank node
Data:

@prefix foaf: <http://xmins.com/foaf/0.1/> .

_:a foaf:name "Johnny Lee Outlaw" .

_:a foaf:mbox <mailtos:jlow@example.com> .
_:b foaf:name "Peter Goodguy" .

_:b foaf:mbox <mailto:peter@example.org> .

Truy van:

PREFIX foaf: <http://xmIns.com/foaf/0.1/>
SELECT ?name ?mbox
WHERE
{ ?x foaf:name ?name .
?x foaf:mbox ?mbox }

Két qua:
name mbox
"Johnny Lee Outlaw" <mailto:jlow@example.com>
"Peter Goodguy" <mailto:peter@example.org>
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4.4 Nhing dang cu phap khac

Danh sach predicate-Object

Céc triple pattern v&i mot subject chung ¢ thé dugc viét sao cho subject d6 chi
dugc viét 1 1an, mdi triple pattern s€ dugc cach nhau boi dau <’

?x foaf:name ?name ;

foaf:mbox ?mbox .
Céch viét trén tuong tu voi cach viét:

?x foaf:name ?name .

?x foaf:mbox ?mbox .

Danh sach cac object:

Néu cac triple pattern c6 cliing subject va predicate, ta c6 thé sir dung dau «,” dé
ngan cach cac object.
?x foaf:nick "Alice" , "Peter" .

Cach viét trén twong tu v6i cach viét:

?x foaf:nick "Alice" .
?x foaf:nick "Peter" .

Blank node:
Mot blank node chi duvge st dung mot lan trong cau truy van ¢6 thé duoc viét
tit bang cach st dung “[]”.
[1:p"v".
[:p"v"].
Mot ct phap blank node duoc viét tit c6 thé duge két hop voi nhitng cach viét

tat khac cho céac predicate va object chung.

[ foaf:name ?name ;foaf:mbox <alice@example.org> ]
Cach viét nay tuong tu véi:

_:b18 foaf:name ?name .
_:b18 foaf:mbox <alice@example.org> .

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ



‘1
Luan vin tot nghiép: Nghién ctru, tim hiéu va xay dung ing dung véi SEMW wgb
@ e— (=

RDF Collections

RDF collection ¢6 thé duoc viét trong cac triple pattern st dung dau “()”.
Dang “()” 1la mot dang viét tit cua resource rdfnil  hay
<http://www.w3.0rg/1999/02/22-rdf-syntax-ns#nil>.

Vidu:

(1 ?2x 3)
La dang viét tit cua:

_:b0 rdf:first 1.
_:b0 rdfrrest _:b1.
_:b1 rdffirst ?x .
_:b1 rdfrrest _:b2.
_:b2 rdf:first 3.
_:b2 rdfirest rdf:nil .

RDF Literal

Mot RDF Literal trong ngdén ngit SPAQL-duoc viét nhu mot chudi trong dau
(), theo sau co thé 1a mot tag optional-language ( dugc chi béi ‘@) hay 1a mot kiéu
optional datatype( dugc chi-bédi ‘). C6 mdt dang viét thuan loi ddi véi cac kiéu
numeric-typed literal nhu xsd:integer, xsd:double hay la xsd:boolean.

Xét cac vi du vé literal sau:

e 'chat"

e '"chat"@fr

o "xyz"M<http://example.org/ns/userDatatype>

e "abc"“myNS:myDataType

e |, tuong ty nhu "1"*xsd:integer

e 1.0e6, trong tu nhu "1.0e6" " xsd:double

e true, trong ty nhu "true"xsd:boolean

o false, tuong ty nhu "false"""xsd:boolean
Truy van RDF Literal:

Dtr liéu:
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@prefix dt:  <http://example.org/datatype#> .

@prefix ns:  <http://example.org/ns#> .

@prefix : <http://example.org/ns#> .

@prefix xsd: <http://www.w3.0rg/2001/XMLSchema#> .

X ns:;p "42"Mxsd:integer .
'y ns:p "abc"Mdt:specialDatatype .
iz ns;p ‘"cat"@en .

Truy van s6 nguyvén( Integer):

SELECT ?v  WHERE{?v?p42}
Cau truy van trén cho két qua 1a :x boi’vi 42 1a ca phap cho
"42"M<http:// www.w3.0org/2001/XMLSchema#integer>.

Truy van kiéu language tag

SELECT ?X WHERE { ?x ?p "cat" }
Cau truy van trén khong cho ra két qua boi vi gié tri “cat” khong cung kiéu dir
li¢u voi gia tri “cat”@en.

Nhung céu truy van sau lai cho ra két qua 1a :z

SELECT  ?x  WHERE { ?x ?p "cat"@en }

4.5 Rang buéc di liéu

Ta c6 thé truy van dit liéu véi mot kiéu dix lidu 6 c6 diéu kién. Vi du nhu:
Dir liéu:
@prefix dc:  <http://purl.org/dc/elements/1.1/> .
@prefix : <http://example.org/book/> .
@prefix ns: <http://example.org/ns#> .

:book1 dc:title "SPARQL Tutorial" .
:book1 ns:price 42 .

:book2 dc:title "The Semantic Web" .
‘book2 ns:price 23.

Truy van:
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PREFIX dc: <http://purl.org/dc/elements/1.1/>
PREFIX ns: <http://fexample.org/ns#>
SELECT ?title ?price
WHERE { ?x ns:price ?price .

FILTER ?price < 30 .

?x dc:title ?title . }

Két qua :
title price
"The Semantic Web" 23
Bing cach c6 mot rang budc trén bién “price” . chi cd book?2 €6 thé phu hop

vo1 ndi dung cua cau truy van.

4.5.1 Thém vao kiéu Optional

Vé6i nhitng vi du trén ta thdy rang moi giai phap cia cdu truy van phai hoan
toan phu hop v6i cac thanh phan cia querry pattern. Nhung voi viée thém vao tir khoa
optional ta c6 thé c6 nhiéu hon gigisphap , mic di mdi giai phap nay co thé chi thoa
mot phan ctia querry pattern.

Vi du:
Dir liéu:
@prefix foaf: <http://xmIns.com/foaf/0.1/> .

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .

_:a rdf:itype foaf:Person .
_:a foaf:name "Alice" .
_:a foaf:mbox <mailto:alice@work.example> .

_:b rdfitype foaf:Person .
_:b foaf:name "Bob" .
Truy van:

PREFIX foaf: <http://xmIns.com/foaf/0.1/>
SELECT ?name ?mbox
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WHERE { ?x foaf:name ?name .
OPTIONAL { ?x foaf:mbox ?mbox }}

Két qua:
name mbox
"Alice" <mailto:alice@example.com>
“Bob”

Néu khong co optional trong query pattern thir 2 két qua s& la:
name mbox

"Alice" <mailto:alice@example.com>

Nhu véy ta thay nhiém vu ciia optional trong.query pattern 1a chon tat ca cac
gid tri ¢6 thé co cua query pattern , néu thoa s& cho.ra két.qua, néu khong thoa thi cho

ra mot két qua rong.

4.5.2 Rang budc trong khéi Optional

Rang budc co thé duoc st dung trong khdi option. Vi du nhu:
Dt liéu:
@prefix dc:  <http://purl.org/dc/elements/1.1/> .
@prefix : <http://example.org/book/> .
@prefix ns:  <http://example.org/ns#> .

:book1 dc:title  "SPARQL Tutorial" .
:book1 ns:price 42 .

:book2 dc:titte  "The Semantic Web" .
:book2 ns:price 23.

Truy van:

PREFIX dc: <http://purl.org/dc/elements/1.1/>
PREFIX ns: <http://fexample.org/ns#>
SELECT ?title ?price
WHERE { ?x dc:title ?title .
OPTIONAL { ?x ns:price ?price . FILTER ?price < 30 }

}
Két qua:
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title price
"SPARQL Tutorial"
"The Semantic Web" 23

Khong c6 price nao cho cuon sach co tua de 1a ‘SPARQL Tutorial” boi vi khoi
optional khong nhan dugc gia tri nao théa man bién truy van voi rang bude dir licu

trén price cho nén sé tra v€ not gia tri Null.

4.5.3 Nhiéu khéi Optional

Graph pattern dugc dinh nghia dé qui. Mot cau triy van ¢6 thé c6 mot hay
nhiéu khéi optional va bat ky thanh phan nao trong query pattern c6 thé c6 mot phan
optional. Trong vi du nay, c6 2 optional block.
Dir liéu:
@prefix foaf: <http://xmIns.com/foaf/0.1/> .

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .

_:a foaf:name "Alice" .
_:a foaf:homepage <http://work.example.org/alice/> .

_:b foaf:name "Bob" .
_:b foaf:mbox <mailto:bob@work.example> .
Truy van:

PREFIX foaf: <http://xmIns.com/foaf/0.1/>

SELECT ?name ?mbox ?hpage

WHERE { ?x foaf:name ?name .
OPTIONAL { ?x foaf:mbox ?mbox } .
OPTIONAL { ?x foaf:homepage ?hpage }

}
Két qua:
name mbox hpage
"Alice" <http://work.example.org/alice/>
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“Bob” <mailto:bob@example.com>

4.5.4 Khéi Optional 16ng nhau

Optional pattern c6 thé xay ra trong bat ky mot pattern nao, ké ca trong mot
nhom cac graph pattern ma chinh n6 cling 1a mot optional, tao nén mot tdp cac
optional pattern 16ng. Khdi optional bén ngoai phai thoa cho bat ky mot khéi optional
bén trong nd. Xét vi du sau:

Dir liéu:
@prefix foaf: <http://xmlns.com/foaf/0.1/> .
@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .

@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .
@prefix veard:  <http://www.w3.0rg/2001/vcard-rdf/3.0#> .

_:a foaf:name "Alice" .
_:a foaf:mbox <mailto:alice@work.example> .
a vcard:N X .

:x vcard:Family "Hacker" .
:x vcard:Given  "Alice" .

_:b foaf:name "Bob" .
_:b foaf:mbox <mailto:bob@work.example> .
b foaf:N Z.

:z vcard:Family "Hacker" .

:e foaf:name "Ella" .
_:e vcard:N Y.

_:y vcard:Given  "Eleanor" .
Truy van:
PREFIX foaf: <http://xmIns.com/foaf/0.1/>

PREFIX vcard: <http://www.w3.0rg/2001/vcard-rdf/3.0#>
SELECT ?foafName ?mbox ?gname ?fname
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WHERE
{ ?x foaf:name ?foafName .
OPTIONAL { ?x foaf:mbox ?mbox } .
OPTIONAL { ?x vcard:N ?vc .
?vc vcard:Given ?gname .
OPTIONAL { ?vc vcard:Family ?fname }

}
}
Két qua:
foafName mbox ghame fname
"Alice" <mailto:alice@work.example> "Alice" "Hacker"
“Bob” <mailto:bob@example.com>
“Ella” "Eleanor"

4.6 Cac phép todn va diéu kién trén cau truy van

4.6.1 Phép hoi

Ta st dung tir khéa UNION‘d@¢ hdi cac graph pattern v6i nhau
Xét vi du:

Dir liéu:

@prefix dc10: <http://purl.org/dc/elements/1.0/> .
@prefix dc11: <http://purl.org/dc/elements/1.1/> .

_:a dci10:title "SPARQL Query Language Tutorial" .
_:b dc11:title "SPARQL Protocol Tutorial" .

_:c dc10:ititte "SPARQL".
_:c dc11:title  "SPARQL (updated)" .

Truy van:

PREFIX dc10: <http://purl.org/dc/elements/1.0/>
PREFIX dc11: <http://purl.org/dc/elements/1.1/>
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SELECT ?title
WHERE {{ ?book dc10:title ?title } UNION { ?book dc11:title ?title } }
Két qua:
title
"SPARQL Protocol Tutorial"
"SPARQL"

"SPARQL (updated)"
"SPARQL Query Language Tutorial"

4.6.2 Phép chiéu
Tuong ty nhu co so dit liéu, cac giai phap cua két qua truy van c6 thé duoc
gidi han boi tap cac bién. Doi voi mdi giai phap nay, ta co thé tao ra mot giai phap

ma&i thong qua phép chicu trén bién ma chung ta¢6 nhu cau.

4.6.3 DISTINCT
Tir khéa chi dugc sit dung trong ménh dé SELECT dé mdi giai phap trong két
qua l1a phan bi¢t( twong tu trong co s¢ dit li€u, cac bo khong dugce trung nhau).
Vi du nhu:
Dtr liéu:
@prefix foaf: <http://xmins.com/foaf/0.1/> .

_:a foaf:name "Alice".
_:a foaf:mbox <mailto:alice@org> .

_:z foaf:name "Alice" .
_:z foaf:mbox <mailto:smith@work> .

Truy van:

PREFIX foaf: <http://xmiIns.com/foaf/0.1/>
SELECT DISTINCT ?name WHERE { ?x foaf:name ?name }

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ



.
Luan vin tot nghiép: Nghién ctru, tim hiéu va xay dung ing dung véi SEMW wg&
@ e— -

Két qua:

name

4.6.4 ORDER BY
Tuong tu co s¢ dir liéu ,ménh dé ORDER BY luén dit sau ménh ¢&¢ WHERE,

n6 s& nhan két qua tir ménh d& WHERE va chi loc két qua theo diéu kién c6 trong

ménh d& ORDER BY. Mot diéu kién trong ménh d& ORDER BY c6 thé 1a mét bién

hay 1a mot ham. Hudng cua diéu kién 14 ting theo mic dinh. Ching ta c6 thé xét cho

diéu kién 1a ting hay giam bang cach sir dung khoa ASC[ ]( ting), DESC[ ] ( giam).
Ta co cac vi du:

PREFIX foaf: <http://xmIns.com/foaf/0.1/>
SELECT ?name

WHERE { ?x foaf:name ?name }

ORDER BY ?name

= Sép xép theo bién name tang dan
PREFIX : <http://example.org/ns#>
PREFIX foaf: <http://xmIns.com/foaf/0.1/>
PREFIX xsd:  <http://www.w3.0rg/2001/XMLSchema#>
SELECT ?name
WHERE { ?x foaf:name ?name ; :empld ?emp }
ORDER BY DESC[?emp]

= Sép xép theo bién emp gidm dan
PREFIX foaf: <http://xmIns.com/foaf/0.1/>
SELECT ?name
WHERE { ?x foaf:name ?name ; :empld ?emp }
ORDER BY ?name DESC[?emp]

= Sap xép theo bién name tang dan va bién emp gidm dan
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4.6.5 LIMIT
S6 giai phap cuia két qua duoc tra vé trong mot gidi han dugc st dung véi tir
khoa LIMIT.
Vi du:
PREFIX foaf: <http://xmIns.com/foaf/0.1/>
SELECT ?name

WHERE { ?x foaf:name ?name }
LIMIT 20

Cau truy van chi cho phép t6i da 20 giai phap dugctra vé.

4.7 Lwa chon bién dworc tra vé

Trong co s& dit liéu quan hé, két qua tra.vé ctia mdi cau truy van 13 mot bang
trong d6, cac cot 1a cac 1a cac bién, cac dong 1a cae bd. V&i ngdn ngit SPAQL ta c6
thé chon lua kiéu bién tra vé dudi dang XML hay1a RDF.

Xét vi du sau:

Dir liéu:
@prefix foaf: <http://xmins.com/foaf/0.1/> .
:a foaf:name "Alice" .

:a foaf:knows _:b.
:a foaf:knows _:c.

;b foaf:name "Bob".

:.c foaf:name "Clare" .

_:c foafinick "CT".

Truy van:

PREFIX foaf: <http://xmIns.com/foaf/0.1/>
SELECT ?nameX ?nameY ?nickY

WHERE

{ ?x foaf:knows ?y ;
foaf:name ?nameX .
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?y foaf:name ?nameyY .
OPTIONAL { ?y foaf:nick ?nickY }

}
Két qua:
nameX nameY nickY
"Alice" “Bob”
"Alice" "Clare" “‘CT”

Két qua 1a mot tai liéu XML
<?xml version="1.0"?>
<sparq|
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlins:xsd="http://www.w3.0rg/2001/XMLSchema#"
xmins="http://www.w3.0rg/2001/sw/DataAccess/rf1/result" >
<head>
<variable name="nameX"/>
<variable name="nameY"/>
<variable name="nickY"/>
</head>
<results>
<result>
<nameX>Alice</nameX>
<nameY>Clare</nameY>
<nickY>CT</nickY>
</result>
<result>
<nameX>Alice</nameX>
<nameY>Bob</nameY>
<nickY bound="false"/>
</result>
</results>
</sparql>

Két qua truy van 1a mot tai liéu RDF .
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WhE we

<rdf:RDF
xmlins:rs="http://www.w3.0rg/2001/sw/DataAccess/tests/result-set#"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#">
<rs:ResultSet>
<rs:resultVariable>nickY</rs:resultVariable>

<rs:resultVariable>nameX</rs:resultVariable>
<rs:resultVariable>nameY</rs:resultVariable>
<rs:solution rdf:parseType="Resource">
<rs:binding rdf:parseType="Resource">
<rs:.variable>nameX</rs:variable>
<rs:value>Alice</rs:value>
</rs:binding>
<rs:binding rdf:parseType="Resource">
<rs:value>CT</rs:value>
<rs:variable>nickY</rs:variable>
</rs:binding>
<rs:binding rdf:parseType="Resource">
<rs:value>Clare</rs:value>
<rs:variable>nameY</rs:variable>
</rs:binding>
</rs:solution>
<rs:solution rdf:parseType="Resource">
<rs:binding rdf:parseType="Resource">
<rs:variable>nameX</rs:variable>
<rs:value>Alice</rs:value>
</rs:binding>
<rs:binding rdf:parseType="Resource">
<rs:value>Bob</rs:value>
<rs:variable>nameY</rs:variable>
</rs:binding>
</rs:solution>
</rs:ResultSet>
</rdf:RDF>

- -
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4.8 Cac toan tuw trong ngén nqir SPARQL

Operator
Al B

A &&B

Toan tir trong SPARQL

Type(A) Type(B) Function Result type
xs:boolean |xs:boolean |sop:logical-or(A, B) xs:boolean

Tra vé kiéu boolean: TRUE néu ca A hay B 1a ding, nguoc lai la
FALSE.

xs:boolean |xs:boolean |sop:logical-and(A, B) [xs:boolean

Tra vé kiéu boolean: TRUE néu ca A va B 1a ding, nguoc lai 13 FALSE.

op:numeric-
equal(fn:compare(A,
B), 0)

xs:string xs:string xs:boolean

fn:not(op:numeric-
equal(fn:compare(A,
B), 0))

xs:string xs:string xs:boolean

numeric numeric op:numeric-equal(A, B) [xs:boolean

op:dateTime-equal(A,
B)

xs:dateTime |xs:dateTime Xxs:boolean

fn:not(op:numeric-
equal(A, B))
fn:not(op:dateTime-
equal(A, B))
op:numeric-less-
than(A, B)

numeric numeric Xxs:boolean

xs:dateTime i xs:dateTime Xxs:boolean

numeric numeric Xxs:boolean
op:dateTime-less-

than(A, B)

xs:dateTime [xs:dateTime Xxs:boolean

op:numeric-greater-
than(A, B)

numeric numeric Xxs:boolean
op:dateTime-greater-

than(A, B)

xs:dateTime [xs:dateTime Xxs:boolean

sop:logical-
or(op:numeric-less-
than(A, B), op:numeric-
equal(A, B))

numeric numeric Xxs:boolean
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fn:not(op:dateTime-
A<=B xs:dateTime [xs:dateTime (op xs:boolean

greater-than(A, B))

sop:logical-
or(op:numeric-greater-

A>=B numeric numeric — |xs:boolean
than(A, B), op:numeric-
equal(A, B))
fn:not(op:dateTime-
A>=B xs:dateTime xs:dateTime n:not(op:dateTime xs:boolean
less-than(A, B))
. . op:numeric-multiply(A, i
A*B numeric numeric B) numeric
numeric; nhwng la
:decimal néu ca
A/B numeric numeric op:numeric-divide(A, B) XS, ec‘jlma neu N
hai toan hang déu
la xs:integer
A+B numeric numeric op:numeric-add(A, B)  |numeric
. , op:numeric-subtract(A, .
A-B numeric numeric B) numeric
A=B sop:RDFterm-equal(A,
r:term r:term B) xs:boolean
Al=B fn:not(sop:RDFterm-
r:term r:term xs:boolean
equal(A, B))
BOUND(A) variable N/A sop:isBound(A) xs:boolean
ISURI(A) variable N/A sop:isURI(A) xs:boolean
ISBLANK(A) variable N/A sop:isBlank(A) xs:boolean
ISLITERAL(A) variable N/A sop:isLiteral(A) xs:boolean
REGEX(STRING, fn:matches(STRING,
PATTERN [, «s-strin xs:string [ | PATTERN) «s:boolean
FLAGS]) -Sing xs:string] fn:matches(STRING, '
PATTERN, FLAGS)
rdf:uri hay ,
TR p: :
STR(A) rdf-literal N/A sop:str(A) xs:string
LANG(A) rdf:literal N/A sop:lang(A) xs:string
DATATYPE(A) rdf:literal N/A sop:datatype(A) rdf:uri
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4.8.1 sop:RDFterm-equal
Day la phép todn so sanh c6 dang ?u=?v. Xét vi du:
Dir liéu:

@prefix foaf: <http://xmIns.com/foaf/0.1/> .
@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .

_:a foaf:name "Alice".
_:a foaf:mbox <mailto:alice@work.example> .

_:b foaf:name "Ms A.".
_:b foaf:mbox <mailto:alice@work.example> .

Truy van:

PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT ?name1 ?name2
WHERE { ?x foaf:name ?name1 ;
foaf:mbox ?mbox1 .
?y foaf:name ?name2 ;
foaf:mbox ?mbox2 .
FILTER ?mbox1 = ?mbox2 && ?name1 != ?name2

}
Két qua:
namel name2

"Alice" "Ms A."

4.8.2 sop:isURI

Kiém tra gia tri cia mot bién co6 1a URI hay khong?
Dtr liéu:
@prefix foaf: <http://xmIns.com/foaf/0.1/> .

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .

_:a foaf:name "Alice".
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_:a foaf:mbox <mailto:alice@work.example> .

_:b foaf:name "Bob" .
_:b foaf:mbox "bob@work.example" .
Truy van:

PREFIX foaf: <http://xmIns.com/foaf/0.1/>
SELECT ?name ?mbox
WHERE { ?x foaf:name ?name ;
foaf:mbox ?mbox .
FILTER isUri(?mbox) }
Két qua:
name mbox

"Alice" <mailto:alice@work.example>

4.8.3 sop:isBLANK

Kiém tra gia tri cia mot bién co6 phai la mot blank node hay khong?
Dt liéu
@prefix a: <http://www.w3.0rg/2000/10/annotation-ns#> .
@prefix dc: <http://purl.org/dc/elements/1.1/> .
@prefix foaf: <http://xmIns.com/foaf/0.1/> .

_:a a:annotates <http://www.w3.org/TR/rdf-sparqgl-query/> .
_:a dc:creator "Alice B. Toeclips" .

_:b a:annotates <http://www.w3.org/TR/rdf-sparqgl-query/> .
_:b dcicreator _:c.

_:c foaf.given "Bob".

_:c foaf:family "Smith".

Truy van

PREFIX a: <http://www.w3.0rg/2000/10/annotation-ns#>
PREFIX dc:  <http:/punrl.org/dc/elements/1.1/>

PREFIX foaf: <http://xmIns.com/foaf/0.1/>

SELECT ?given ?family

WHERE { ?annot a:annotates <http://www.w3.org/TR/rdf-sparql-query/> .
?annot dc:creator ?c.
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OPTIONAL { ?c foaf:given ?given ; foaf:family ?family } .
FILTER isBlank(?c)

}
Két qua:
given family

"BOb" w Smith"

4.8.4 sop:isLiteral

Kiém tra gia tri cia mot bién co6 phai 1a mot literal hay khong?
4.8.5 sop:logical-or

La phép toan so sanh co kiéu 2u|?v
4.8.6 sop:logical-and

La phép toan so sanh ¢ kiéu 2u&?v
4.8.7 sop:str

Tra vé kiéu xs:string chomot bién c6 kiéu 1a URI.
4.8.8 so:lang

Tra vé mot ngon ngtt hop 1€ cho mot bién.
4.8.9 sop:datatype

Tra vé mot kieu dir liéu cho mot bién.
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Chwong 5 CAC NG DUNG SEMANTIC WEB

5.1 Cac linh vuwe trng dung

5.1.1 Search Engine
Vén dé hién nay la da s6 cac Search Engines hién c6 déu thuoc loai Keyword
Search Engine. Co ché cta chung 1a dinh ki duyét Web dé phat hién ra nhiing su thay
d6i, roi 1ap chi muc nhimg thay doi nay. Nguoi sir dung ¢ thé tao cac cau truy van
gom cac tir khoa trén cac chi muc d6 dé nhan vé két qua mong mudn. Tuy nhién,
phuong phap nay gip hai van dé chinh sau day:
e Mot tir khoa co thé c6 mot hay nhiéu y nghia tuy theo ting ngit canh va
Search Engine khong thé hién mdi quan hé giita cac tir khéa voi nhau.
e Cac trang Web c6 cing ¥ nghia vdi cdu truy van cua ngudi sit dung s& khong
ton tai trong két qua tra vé.
Vi du: ta can tim thong tin vé nguoi truong bd moén CNTT caa MIT, ta go:
“MIT computer science chair” vao Google, nhung két qua thu duwoc 1a khong chinh

xac.
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Hinh 5-1 Két qua tim kiém cua Google.

Nguyén nhan cia viéc tim kiém thit bai 1a do: keyword “MIT” c6 nhiéu ¥
nghia. Ngoai ra, Search Engine khéng thé hiéu méi lién hé gitra cac keyword: MIT,
computer science va.chair. Néu Search Engine duoc tich hop tri thirc dé hiéu duoc y
nghia cua cac tur, thi rat'co thé no cho ta két qua chinh xac hon, lac do viéc tim kiém

s€ dua trén khai nieém (concept) chir khong phai theo tir khoéa (keyword).

5.1.2 Khung lam viéc dé quan ly tri thirc - Framework for Knowledge

Management

Semantic Web 12 mot hé nén nhiéu hia hen cho viéc phat trién cac hé théng
quan 1y tri thirc. Tuy nhién, van dé ¢ day 1a 1am thé nao biéu dién tri thirc ¢ dang thirc

may c6 thé hiéu duoc, dé tri thire can thiét c6 thé dugc tim thay bai cac machine agent.
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Chung ta str dung giai phap quan 1y tri thirc dya trén dinh dang tuong thich RDF dé
biéu dién cac luat va dya trén mot ki thuat méi dé chu giai cac ngudn tri thirc bang
cach st dung cac cau diéu kién. Giai phap 1a dya trén céc cong cu Semantic Web
dang ton tai. Diém thuan loi chinh 1a su thac déy kha nang tim kiém tri thirc v6i do
chinh x4c cao, cling nhu kha ning truy cip cdu tao cac ngudn tri thirc can thiét cho
viéc giai quyét mot van dé nao do.

Dang thirc nay c6 thé duoc biéu dién bang cach dung cac statement If-Then,
duoc thiét 1ap theo cach suy dién (inference) va ty quyén (trust) trén Semantic Web.

Céac statement diéu kién co thé duoc dung dé 1ap chi muc ndi dung céc tai
nguyén Web mot cach nhiéu y nghia hon so véi liénkét cac tir khoa / khai niém hay
metadata chung (cac mdi lién hé). Diéu nay c6 thé s& hinh thanh céc truy van dya trén
ngit canh hon, ting cudng do chinh xac trong tim kiém tri thirc. Vi du, trong van dé
chi myc tai li€u, du c6 hay khong co6 tai ligu dugc chi muc boi tir khoa “aspirin” va
“headache (dau dau)”, cach aspirin tri headache hay aspirin giy ra headache déu c6

thé duoc giai quyét dé dang bang cach sir dung cac cau diéu kién dinh nghia trudc.

Do
a— : I
— . *— ANNOTATION /IE [+~ 'I':‘
b Hoos
T E
| ECITOR ||cnmmun| | CREWLER | R E
Capturing M 0
C M
E T
> i
E L
K hawled a5t
ge reposttory N .
G G
Knowledge progessing  [+---------=-==-=====-==-oms I!l u
{ E
Searching M-
USER

Hinh 5-2 Khung lam viéc quan ly tri thirc dwoc dé nghi.
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Hinh trén phac hoa khung lam vi¢c cho quan 1y tri thirc trén Semantic Web,
phan anh sy chuyén d6i da dang trong mdi trudng phéan tan nay: tri thirc co thé dugc
tap hop tir cac ngudn khac nhau va trong cac dinh dang khac nhau; sau do, ching
dugc luu trit trong cac hinh thtc biéu dién thong thuong, dugc xir 1y dé tinh toan phy
thudc 1an nhau giira cac thanh phan tri thirc, hay dé giai quyét cac xung dot, chia sé /

tim ki€m, va cuoi cung, dugc st dung de giai quyéet van de.

5.1.3 Internet Agent

Tiém ning ké tiép ctia Semantic Web c6 thé ké dén 1a tng dung vao cac
Internet agents. Hién nay, dé hoan thanh cong viéc, cac internet agents phai yéu cau
cac trang Web, thu thap va xtr Iy ching. Thong thuéng cong viéc cua agents la so
sanh gia ca, tham gia d4u thau, sip xép, va dang ki cong viée. Vi du: dé hoan tat viéc
ding ki mot tour du lich, ta phai c6 mot agent dit chd o tour, mot agent ding ki vé
may bay, dit phong dua trén cac gid-ea ré nhat. Tuy nhién, cac cong viéc ndy déu phai
lam sin trudc ddi véi cac trang Web ¢b dinh, do d6 rat nguy hiém néu trang Web c6
su thay d6i vé cdu tric. Vi thé, agent can phai hiéu duogc ngit nghia cta trang Web

hon 14 su thé hién cua trang Web dé hoat dong mat cach tu dong.

5.1.4 Push System

Céc hé théng push system hién nay s& phat sinh cac thong tin tir Web mot cach
thudng xuyén dén cac user dya vao profile cia ho. Tuy nhién, hién nay thong tin ma
user nhan dugc thudng khong phi hop véi yéu cau caa ho. Do dé, can phai tich hop

semantic dé danh gia chinh xac hon.

5.1.5 Relationship
Semantic Web con duoc ding dé to chirc lai cac trang Web c6 ndi dung lién

quan nhau, phuc vu cong viéc chon loc va index.

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ



-
Luan vin tot nghiép: Nghién ctru, tim hiéu va xay dung ing dung véi SEMW wgb
< — /= .

5.2 Cac wnqg dung & dw an hién co

Xem phan phu luc A trang 211.

5.3 Cdc céng cu phat trién

Xem phan phu luc B trang 215.

5.4 Gidi thiéu Semantic Search Engine

5.4.1 Giéi thiéu:

Search Engine luon 1a mot ung dung rat quan trong.<Thue té cho thay co rat
nhiéu Search Engines di & dang duoc xdy dung va ching dang dong nhiing vai trd
quan trong nhu céc Internet Search Engines Google, AOL, Yahoo, Altavista, MSN,
... va v0 s0 cac Intranet Search Engines & cac tridng hoc, cong ty, to chuc, ... Ngoai
ra, con c6 cac Search Engines khac duoc tich hop trong cac phan mém.

Vén dé hién nay 1a da sb cac Search Engines hién c6 déu thudc loai Keyword
Search Engine. Co ché ciia ching la.dinh ki duyét Web dé phat hién ra nhitng su thay
d6i, roi 1ap chi muc nhitng thay d6i nay. Nguoi sir dung c6 thé tao cic cdu truy van
gdm cac tir khoa trén cac chi mue d6 dé nhan vé két qua mong mudn. Tuy nhién,
phuong phép nay gap hai van.dé chinh sau day:

e Mot tir khoa ¢6 thé c6 mot hay nhidu ¥ nghia tiy theo ting ngit canh va

Search Engine khong thé hién mdi quan hé giita cac tir khéa voi nhau.
e Cac trang Web c6 cliing ¥ nghia véi cdu truy van cta ngudi sir dung sé& khong
ton tai trong két qua tra vé.
Vi du: ta can tim thong tin vé& ngudi trudng bd moén CNTT cua MIT, ta go: “MIT
computer science chair” vao Google, nhung két qua thu dugc khong chinh xac.
Nguyén nhan ctia viéc tim kiém thét bai 1a do: keyword “MIT” c¢6 nhiéu ¥ nghia.
Ngoai ra, Search Engine khong thé hiéu mdi lién hé gitra cac keyword: MIT, computer

science, va chair. Néu Search Engine dugc tich hop tri thirc dé hiéu duoc y nghia cta
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cac tur, thi rat c6 thé no s& cho ta két qua chinh xac hon, luc d6 viéc tim kiém s& dua
trén khai ni¢m (concept) chur khong phai theo tir khoa (keyword).

Vi du ¢ trén 1a mot trong rat nhiéu truong hop nguoi dung thuc hién viéc tim
kiém khong phai dé tim thong tin chi tiét ma 1a dé tim cac thong tin lién quan hay céc
pham tru, linh vuc lién quan.

Muc dich ctia chuong nay 1a dua ra mot cai nhin téng thé vé Semantic Search
Engine (May tim kiém dua vao ngir nghia trén quan diém ciia Semantic Web), mo ta
nhitng vu diém ciia Semantic Search Engine. Semantic Search Engine dd khic phuc

nhirng khuyét diém cta cac Search Engine truyén thong (Keyword Search Engine).

5.4.2 So sanh giira Search Engine truyén thong( Keyword/Free-Text
Search Engine) va Semantic Search Engine:

5.4.2.1 Search Engine truyén thong
Khong thé tim ra cac tai nguyén thich hop mot cach hiéu qua vi:

e Nhiing tai liéu ngudi ding:mudn tim cé thé st dung nhitng thuat ngir khac
(hay nhitng tr dong nghia’ khac). Vi du, ‘Myocardial infarction’ va
‘coronary thrombosis’ 1a tuong duong nhau.

e Nhiing 16i chinh ta va cac bién thé cua tir ngir dugc xem 1a nhirng thuat ngi
khac nhau d6iv6i méi trudng may tinh. Vi du, ‘psoriasis’ (dung chinh ta) va
‘psoriaisis’ (16i+in 4n) dugc cho 1a khac nhau; twong tw, ‘anaemia’ (ding
chinh ta d6i voi T.Anh) va ‘anemia’ (dung chinh ta d6i voi T.M¥) ciling dugc
xem la khac nhau.

e Search Engine khong thé xir 1y cac trang HTML mét cach thong minh. Vi du,
viée tim kiém cac tai nguyén vé ‘psoriasis’ (bénh vay nén) sé& ldy tat ca cac
tai liéu c6 chira tir nay. Tuy nhién, da sb cac tai liéu déu khong thich hop/lién
quan; nghia 1a, ‘psoriasis’ trong cac tai li¢u nay duogc dé cap theo mot cach

khac voi chu dé cua chung. Vi du, mot vai tai li€u s€ dé cap dén ‘psoriasis’ &
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nhitng cau ‘See also: psoriasis’; nghia 13, tai day trang (hay tai mot phan nao
d6 cua trang) c6 dé cap dén nhiing bénh c6 triéu chimg tuwong tu.
Vi thé, nguoi dung phai:

e Hoc cach st dung Search Engine (SE) mot cach hiéu qua nhat: tim lién quan
(related searches): vd: tim ‘mar’, SE hién thi nhitng lién két lién quan khac
nhu ‘mission to mars’, ‘life on mars’, ...fim theo géc tir (stemming): vd: tim
‘swimming’, SE tra vé nhitng két qua c6 chua ‘swim’, ‘swims’, ... tim trén
két qua (search wthin): vd: néu két qua tra vé qua nhiéu, ngudi dung cé thé
chon chitc ning search within & SE tim trén két qua tra vé trude d6. Ngoai
ra con co cac dac tinh khac nhu: tim theo phién ban, tim theo ngon ngir, tim
theo ngay (pham vi ngay), ... Cac ki nang tim kiém khac nhu: dung ddu “+’
(tim tai liéu chra tt ca cac tir), ddu =” (tim tai liéu khong chira nhiing tir),
diu “” (tim cum twr), cac toan to AND, OR, NOT, tim theo site, tim trén
URL, tim trén link, tim trén title, dung wildcard (ki tu thay thé), tim gt“in ke
(vd: NEAR/S: céc tur phai nam cach nhau tbi da 5 tur), ding NEST (dau
dong/mé ngodc), ...

e Dung nhiéu Search Engine dé mong c6 két qua theo ¥ mudn.

e Dung cac Search Engine chuyén biét (theo linh viuc mubn tim).

5.4.2.2 Semantic.Search Engine (SSE)
SSE s& dap (g hau hét moi mong doi cua ngudi dung, né mang lai:

e Mot vién canh vé linh vuyc tri thirc (knowledge domain) t6t hon.

e Cho phép tim kiém thong tin dua trén ndi dung tai liéu.

e Thong tin tim kiém dugc tra vé chinh x4c va phu hop (tim ra nhiing tai liéu
ma ta khong thé tim thiy néu dung cac Search Eninge truyén thong).
SSE ¢6 nhitng vu diém nhu trén 1a do no ké thira nhitng wu diém cta cong

nghé Semantic Web:
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e Céch to chuc dit liéu theo hudng ddi tuong (cac Knowledge Base: gdm cac
Ontology va tip cic Instance twong ung. Trong twong lai, néu cac
Knowledge Base duogc td chuc tot va duge lién két voi nhau nhiéu hon, cic
SSE s& c6 kha ning hd tro tim kiém nhiéu linh vuc, nhiéu file format, da
ngdn ngir, voi do chinh xac cao).

e Duoc su hd tro to 16n tir cic Agent ty dong. Cac Agent nay hd tro SSE trong
vi€c thi hanh cac dich vu tuy dong nhu duyét thong tin, danh gia thong tin,
téng hop thong tin, 14p cac bang dir liéu (thdng ké, danh gia, bao cio), ghi
nhan sé thich ca nhan, crawling, va rat nhiéu dich vu thong minh khac nham
hd tro tdi da va tot nhat dbi véi nhu cau ngudi dung.

e Hiéu ngit nghia cta nhitng tir ma ngudi dung mudn tim (ngit nghia cua cac

tur s€ dugc mo ta trong bd Ontology tuong uing trong tirng linh vuc).

5.4.2.3 Cac Semantic Search Engine hién.cé
Xem phu luc C trang 222.
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Chwong 6 'NG DUNG MINH HOA : TiM KIEM
THONG TIN CUA MOT NGUOIl, MOT NHOM
NGU Ol VA KHA NANG CUA HO TRONG MOT
TO CHUC

6.1 Gidi thiéu trng dung

Hién nay, cic may tinh dang thay doi tir nhirng thiét bi don 1&, doc 1ap thanh
nhirng diém truy cip dén mot mang trao ddi thong tin va giao dich thuong mai (goi la
World Wide Web). Tuy nhién, su thanh cong.ciia mang WWW da lam cho viéc tim
kiém, truy cap, trinh bay va duy tri théng tin chonguoi st dung trd nén ngay cang
kho khin vi sb luong dit 1iéu va nguoi dung quakhong 16. Dé dbi pho véi van dé nay,
nhiéu cudc nghién ctru madi va cac t0 chitc kinh doanh thuong mai dugc thanh lap dé
lam phong ph ngudn théng tin'eé san bang nhitng ngit nghia ma may tinh c6 thé xir
ly. Cong nghé Semantic Web ra ddi dd cung cdp kha ning truy cdp thong minh dén
nhirng thong tin phan tan va hén tap, cho phép cac san pham phan mém lam cau nbi
giita nhu cau nguoi diing v6i nhimg ngudn thong tin 6 sin.

Ciing ‘dva trén quan diém trén cung voi nhitng kién thirc tim hiéu dugc trong
phan 1y thuyét vé Semantic Web, nhom ching em quyét dinh xay dung mot tng dung
minh hoa dé hiéu rd hon vé linh vuc Semantic Web nay. Ung dung dugc xdy dung
nham phuc vu cho viéc luu trir va tim kiém thong tin cho mot td chire (vi du nhu
truong dai hoc, bénh vién, vién nghién cuu.. hay co thé mo rong hon l1a mang toan
cau ). Cu thé hon 1a hé théng co6 thé hd tro ngudi dung tim kiém thong tin ctia mot
nguoi, nhém ngudi hay kha ning ciia ho trong mot to chire cu thé nao do.

Qua trinh tim kiém thong tin ciia ngudi ding duoc mo ta mot cach don gian

sau: Nguoi ding vao hé thdng, cung cap thong tin can tim theo ba Iya chon (hodc 1a
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thong tin ca nhan, hodc 1a thong tin nhém nghién ctru, hodc 1a kha niang). Hé thong s&
hd trg hai tiéu chi tim kiém 1a tim chinh x4c va tim gan dGng . Vi cach tim chinh xac
hé théng s& yéu cau nhap diy du va chinh xac ho tén, két qua tra vé 1a thong tin vé
ngudi nay néu co ton tai trong hé thdng. Vi cach tim gan dung, nguoi dung chi can
nhap mot phan trong chudi tén can tim, két qua tra vé 1a tap cac tén trong d6 c6 mot
phan giéng v&i chudi gd vao( hé théng hd tro cach tim c6 ddu va khong dau).Sau dé
ngudi ding cé thé chon chic ning hién thi thong tin chi tiét hay hién thi thong tin
dudi dang luoc dd dé xem chi tiét thong tin can tim.

Ngoai ra hé thdng con cung cip chirc ning cap nhét thong tin ctia con ngudi,
vé nhom nghién ctru hay vé kha ning ctia ho trong 6 chirc, cac chirc ning cip nhat
bao gém: thém, xo0a, stra thong tin. Qua trinh cap nhat cé thé mo ta chi tiét nhu sau:
Nguoi dung ( hay 13 nguoi quan tri hé thong)s&tu dong cap nhat thong tin vé ca nhan,
nhom nguoi hay kha ning khi c6 yéu cau thay d6i, nhimg thay d6i nay sé duoc luu lai
trong hé thong.

Hon nira hé thong con hd tro' cac chirc nang cap nhat thong tin ca nhan thong
qua cac URL trén hé théng mang toan cau. Qua trinh cap nhat hé thong thong qua céc
URL thyc hién nhu sau: nguoi quan tri hé théng nhap dudng dan ciia mot URL va
mirc d6 tim kiém(.do sau lién két giita cac trang web). Sau d6 hé théng kiém tra c6
thong tin theo dja chi URL duoc nhip vao co lién quan dén cac thanh vién dang c6
trong hé théng hay khéng? Néu co nguoi quan tri s& chon nhitng thanh vién nao can
cap nhat lai thong tin, luc d6 hé théng s€ cap nhat thém dia chi URL nay cho cac
thanh vién duoc lua chon. Bén canh @6 hé théng cling ho tro cap nhat cac dia chi URL
dugc tim thdy thong qua viéc tim kiém tén ciia mot ngudi cu thé bang cong cu tim
kiém - Google. Qua trinh ndy dwgc md ta chi tiét nhu sau: ngudi quan tri hé thong sé
nhap mot tén co6 trong hé théng va thuc hién tim kiém tat ca cac URL c6 lién quan dén
nguoi nay trén hé thong mang toan cau(giéng nhu cach tim cua Google). Sau do
ngudi quan tri chon cac URL can cap nhat va yéu cau hé théng cap nhat thém cac

URL cho ca nhan nay.
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6.2 Cac yéu cau cua trng dung

6.2.1 Cac yéu cau lwu triv
V61 muc ti€éu mang tinh ngt nghia vao trong dir li€u, toan bo dit li€u cua ung

dung s€ duoc luu trit dudi dang RDF |, nhitng file RDF nay s€ lién két véi nhau thong
qua cac URIs. H¢ théng ké thira mot bo tir vung duoc dinh nghia san dé 1a FOAF
( giéi thiéu & muc 3.6) dé mo ta thong tin vé con nguwoi, nhém nguoi va modi quan hé
giita chiing. Ngoai ra hé théng ciing tu dinh nghia mot ontology riéng nham mo ta
thong tin cho khd ndng trong hé théng va mdi quan hé giita ching voi con nguoi va
vO1 nhom nguoi.
e Thong tin mo ta tai nguyén con ngudi bao gom :

»  Cac thong tin ca nhan : danh hiéu (Mr, Mrs, Ms, ...), ho, tén, ho va tén, dia
chi email, trang chu, website noi lam viéc, website cua truong da hoc.
Céc thong tin mo ta kha nang lam viée:

Céc thong tin mo td nhom ma nguoi do 1a thanh vién.

YV V V

Céc thong tin mo t4 nhitng ngudi ma nguoi do biét.
>  Cac dia chi URI cua cac website lién quan dén nguoi do.
e Thong tin mo ta tai nguyén nhom nguoi bao gdm:
»  Tén nhom, md ta vé nhom (nhém nghién ctru linh vuc gi, cac du an da thuc
hién, dang thuc hi¢n, két qua nghién ctru dat duogc ...).
»  Cac thong tin mo ta nhém con ctia nhoém.
>  Cac thong tin mo ta nhitng kha ning can thiét cia nhom.
»  Cac thong tin mo ta cac thanh vién cia nhém.
e Thong tin mo ta mot kha ning bao gom:
»  Tén kha nang.
»  Cac thong tin m6 ta kha nang nay thuéc nhom nguodi nao.

»  Cac thong tin mo ta nhitng ngudi ¢ kha nang nay.
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6.2.2 Cac yéu cau giao dién

Giao dién d6 hoa cua Gmg dung mé ta truc quan mdi quan hé gilta mot ngudi
(hay mot nhom nguoi, hay mot kha nang) voi nhiing nguoi khac, voi nhitng nhom
ngudi khic va voi nhitng kha ning khac. Nhiém vu cta giao dién 1a chuyén mot file
RDF mo ta mét tai nguyén (mdt nguoi, mot nhom nguoi hay mot kha nang) thanh mot
lwge dd (graph) gitp ngudi dung hinh dung va dinh huéng dugc mdi quan hé cua tai

nguyén nay vdi cac tai nguyén khéc trong t6 chuc.
6.2.3 Cac yéu cau chirc nang

6.2.3.1 Nhém chiic niing tim kiém
Cho phép nguoi dung tim kiém theo 3 tiéu chi :
e Tén nguoi
e Tén nhém nguodi
e Tén kha nang
Két qua tim dugc 14 tit ca céc thong tin lién quan dén nguoi (hay nhém ngudi hay kha

ning) va dugc thé hién bang giao dién do hoa.

6.2.3.2 Nhém chikc ndng xem chi tiét
Cho phép nguoi ding xem thong tin chi tiét (toan bd ndi dung cta mot tai
nguyén) cia mot nguwoi, mot nhom nguoi hay mot kha nang, day ciing chinh la toan

bd ndi dung ctia mot file RDF mo ta tai nguyén con ngudi, nhém nguoi hay kha nang.

6.2.3.3 Nhom chirc ning cap nhat tai nguyén
Ngoai cac chirc nang tra ciru théng tin hé thong con c6 cac chire ning dé cap
nhat tai nguyén :
e Nhom churc nang cép nhat tai nguyén con nguodi : Thém mot ngudi maoi vao
hé théng, x04 mot nguoi khdi hé théng, chinh sua thong tin mot nguoi

trong hé thdng, cap nhat dia chi (URI) cua cac trang web lién quan dén
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nhiéu nguoi trong hé théng theo dia chi URI cua trang web, cap nhat dia chi
(URI) cta cac trang web lién quan dén mot nguoi trong hé thong theo tén
nguoi.

e Nhom chuc nang cap nhat tai nguyén nhom nguodi : Thém mot nhom nguoi
moi vao hé théng, x04 mdt nhom nguodi khoi hé théng, chinh stra thong tin
mot nhém ngudi trong hé thong.

e Nhom nguoi chiic nang cap nhat tai nguyén kha nang : Thém mot kha nang
moi vao hé thdng, xoa mot kha nang khoi hé théng, chinh stra thong tin mot

kha nang trong hé thong.

6.2.4 Cac yéu cau phi chirc ning

e Rang budc thiét ké : Hé thng phaicung cap toan b giao dién web.

e Tinh hiéu qua : Két qua tim kiém phu hop, chinh xac, nhanh chong theo
cong ngh¢ Semantic web.

e Tinh tién dung : Giao dién than'thién, dé dung, nguoi dung chi gd mot thuat
ngit roi nhan Enter 12 tmg dung s& thyc thi.

e Tinh tuong thich : Nguoi dung chi can mot trinh duyét web va két ndi duoc
Vo1 server.

e Tinh bao mat: Do md hinh client-server, nguoi ding chi xem dugc két qua
tra cttu dudidang tinh (htm/html).

e Tinh dé& bao tri : Thém chic ning dé dang, phat trién hay thém cac
Ontology thuan loi.

e Tinh dé sira 16i : Do cac Ontology doc lap nhau, do céc tai liéu doc 1ap nhau,
nén viéc phat hién 15i 1a don gian.

e Tinh d& mo rong : Hé thdng d& md rong cho cac to chic 16n hon hay cho

pham vi toan cau.
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e Sy hd tro : Hé théng hd trg nguoi dung nhap thong tin tim kiém dudi dang
chir tiéng Viét ¢ diu (theo phong chir Unicode) hay chir tiéng Viét khong

dau.

6.3 Huwéng tiép can va gidi phap

Nhu da trinh bay & phan gidi thiéu mét trong nhimg muc dich cua tmg dung 1a
nhung ngit nghia cho tai liéu luu trit va v&i nhitng kién thirc nghién ctru duoc vé cong
nghé Semantic, chung em nhan thdy can phai ap dung mot trong nhirng k¥ thuat chinh
cua Semantic Web d6 1a cach luu trir thong tin véi RDF.

Bén canh d6 chung em s& xem xét lya chon cac ontology san c6 trén mang dé
mo ta thong tin cho céac tai nguyén cua tng dung. Vi mét trong nhirng tai nguyén can
mo ta la con ngudi va nhom ngudi nén chiang.em chon bd tir vung (ontology) cua
FOAF (giéi thiéu & phan 3.6) dé mé ta cho nguoi, nhém nguoi va mdi quan hé giira
chung. P6i voi tai nguyén kha ning cia Gng dung chung em s& tu xay dung mot tir
vung (ontology) riéng dé mé ta cho cac kha ning, mdi quan hé giita chung véi nguoi
va voi nhom nguoi.

Véi nhitng yéu cau cua Gmg dung vé giao dién do hoa : ching em di tiép can,
tim hiéu thong qua cac bai bao, tai liéu va nhitng Gmg dung Semantic Web da duoc
xay dung trén thé giéi va nhan thiy c6 thé ap dung phuong phap vé& vecto SVG
(Scalable Vector Graphics) [37] dé thuc hién.

Riéng viéc luu trit dir li¢u dudi dang RDF chung em dét ra cac muc ti€u luu tri
nhu sau: do hé thong can luu trir thong tin cho con nguoi, nhém nguwoi va kha néing
cho nén dir liéu sé bao gém 3 loai file chinh: mdt file mo ta thong tin cho nguoi, mot
file mo ta thong tin cho nhom ngudi va mot file mo ta thong tin cho kha ning. Moi
mot nguoi, nhém ngudi hay mdt kha nang s€ duoc Iuu trir dudi mot file riéng biét va
lién két v6i nhau théng qua cac URIs. Vi muc tiéu dé ra nhu vay ching em dua ra

mdt m6 hinh nham mo ta cac file va sy lién két gitra céc file nay vdi nhau nhu hinh
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inClude

isKknownBy

|sMember0f

, knows
./' 0 l
Persons Competences g\" _

\ISKHOWHBV‘/

Databa

ontology

Hinh 6-1 Mb hinh biéu dién sw lién két gitra cac loai dir liéu.

Véan dé con lai laviée truy van dit liéu RDF dé phuc vu yéu cau tim kiém thong
tin. V&i nhirng kién thire nghién ctru duogc vé cach truy van RDF chung em sé st dung
ngdn ngit truy van SPARQL dé ap dung vao ung dung.

Va sau day la giai phap cho ing dung :
e Moi trrong thuc hién ing dung : ASP.NET.
e Céic ngdn ngit duge sir dung dé viét ing dung:
» Ngon nglt Web: C#, JavaScript.
> Ngon ngir mo ta semantic: RDF (tim hiéu ¢ chuong Chuong 3),
RDF/XML [3.3], RDFS [3.5], OWL [2.5].

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂb



L
Luan vin tot nghiép: Nghién ctru, tim hiéu va xay dung ing dung véi Mm wg&
a@Pe— (=

> Ngon ngit truy van dir liéu RDF : SPARQL (RDF Query Language)
[Chuong 4].

> Ngon ngit dung dé vé luge do trén giao dién d6 hoa cua tng dung : SVG
(Scalable Vector Graphics) [37]

> Ngon ngit diung dé chuyén tir file RDF sang dinh dang SVG : XSLT
(Extensible Stylesheet Language (XSL) Transformations) [39]

e Cac softwares va tools hd tro viéc xay dung tng dung:

> SVGView (Version 0.4a) : 1a mot SVG Software hd trg viéc hién thi file

SVG trén trinh duy¢t web Internet Explorer [38].
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Chwong 7 PHAN TICH U'NG DUNG

7.1 Méb hinh use-case

Duya trén dic ta cac chirc nang ciia tng dung dugc mé ta ¢ phan 6.2.3 trén, ching em

nhan thay can chia hé théng ra 1am hai phan hé :

e Phén hé thir nhit danh cho nguoi st dung (user) : phan hé nay s& cung cip cho
nguoi ding cac chirc nang tim kiém thong tin vé nguoi, nhom ngudi, kha ning;
xem lugc dd biéu dién thong tin cta nguoi, nhom ngudi, kha ning; xem thong tin
chi tiét ciia nguoi, nhém nguoi, kha ning. M6 hinh use-case xdy dung cho phan

hé nay dugc thé hién & Hinh 7-1

O D

O

Tim Nhom:Nguoi

Tim Kha Nang

Tim Ca Nhan

Nguoi Dung

(from Actors)

Hinh 7-1 M6 hinh Use case cho phan hé ngwei dung
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e Phan h¢ thtr hai la phan hé danh cho ngudi quan tri (admin) : Ngoai nhiing chirc
nang gidng nhu cac chic ning danh cho phan hé ngudi ding, phan hé nay con
cung cap cho nguoi quan tri cac chirc ning sau : Quan Iy tai nguyén nguoi
(thém, xo04, sira thong tin ngudi; cap nhat cac trang web lién quan dén mot nguoi
hay nhiéu ngudi), quan 1y tai nguyén nhom nguoi (thém, xoa, sira thong nhom
nguoi), quan ly tai nguyén kha nang (thém, xo4, sua thong tin kha nang). Mo

hinh use-case cia phan hé nay dugc bicu dién ¢ Hinh 7-2

- Q) O

Tim Ca Nhan

Tim Nhom Nguoi Tim Kha Nang

X

uoi Quan\Tri

Quan Ly Nguoi Q Quan LyKha Nang

Quan Ly Nhom Nguoi

Hinh 7-2 M6 hinh Use Case cho phan hé ngw®i quan tri (admin)

- o o o ofl )o o o o o



Luén van t6t nghiép: Nghién ciru, tim hiéu va xay dung g dung véi sEM% !& WEb
— (=

7.2 Dac ta use case

Sau day chiung em s& mo ta chi tiét tmg chirc ning cua hé thong :

7.2.1 Chtrc nang Tim Ngw&i
e Tom tit:

Chtrc ning nay cho phép nguoi ding tim mot ngudi trong hé théng.

e Hinh minh hoa :

Hinh 7-3 sau minh hoa cho qua trinh nguoi ding mudn timmot ngudi trong hé thong

Hién th Déng Thi Bich Thuy
Nguyén Thj Thu Thay
Lwu Nguy&n Thity Ngan
Huynh Thuy Bao Tran

personlist.
rdf

persons.
rdf

Database Database

Hinh 7-3 M6 ta chirc nang tim nguwoi.

e Giai thich cho mo hinh trén:
Nguoi dung nhap tén nguoi mudn tim (c6 thé nhap tén khong dau hay chi nhap mot tir
c6 trong tén) roi nhan nut “Tim” dé xac nhan chic ning tim kiém (@). Hé thong s&

vao co s& dir lidu(personlist.rdf) tim tit ca cac URIs cho ca nhan (@). Duya vao cac
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URISs di tim dugc, hé thong s& theo dia chi nay(persons.rdf) dé tim thong tin c4 nhan
mudn tim(@). Sau d6 tra vé tat ca cac két qua tim duqc(@)( theo 2 thuat todn tim
chinh x4c va tim gin dung) va hién thi thong tin tim dugc cho ngudi dﬁng(@).

7.2.2 Chtrc nang Tim Nhéom Ngweoi

e ToOm tat:

Chtc ning nay cho phép ngudi ding tim mét nhém nguoi tronghé thong.

e Hinh minh hoa :

Hinh 7-4 sau minh hoa cho qua trinh ngudi ding mudn tim mét nhém ngudi trong hé

thong :

Hién thi

Nhan dang mau va rng dung
Nhéan dang van tay

Nhan dang chir viét

Nhan dang mat nguwoi

Nhan dang tiéng néi

Tim kiém
C——

(3)
grouplist. \/ groups.
rdf URI rdf
Database Database

Hinh 7-4 M6 ta chirc nang tim nhom nguwoi.

e Giai thich mo hinh trén:
Nguoi diung nhap tén nhom ngudi mudn tim (c6 thé nhap tén khong dau hay chi nhap

mot tir c6 trong té€n) roi nhan nut “Tim” d€ xac nhan chirc nang tim kiém (@). H¢
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thong s& vao co s¢ dir lieu(grouplist.rdf) tim tat ca cac URIs cho nhom ngudi (@).

Dua vao cac URIs di tim duoc, hé thong sé& theo dia chi nay(groups.rdf) dé tim thong

tin nhom mudn tim(@). Sau d6 tra vé tit ca cac két qua tim duqc(@)( theo 2 thuat

toan tim chinh xdc va tim gin dung) va hién thi thong tin tim duoc cho nguoi

dung( @).

7.2.3 Chtrc nang Tim Kha Nang
e Tom tit:

Chtrc ning nay cho phép nguoi dung tim mot kha niang trong hé thong.

e Hinh minh hoa :

Hinh 7-5 sau minh hoa cho qua trinh nguoiding mudn tim mot kha nang trong hé

théng :

Hién thi Visual C

) Visual C++

Visual Basic.Net
Visual Basic

Visual C#.Net

MS Visual Source Safe

Tim kiém
—

(3)
>/

competencelist. competences.
rdf UR rdf

Database Database

Hinh 7-5 M6 ta chirc nang tim kha nang.

e Giai thich mo hinh trén:
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Nguoi ding nhap tén kha ning mudn tim (c6 thé nhdp tén khong dau hay chi nhap

mot tur co trong té€n) roi nhan nut “Tim” dé xac nhan chirc nang tim kiem (@). H¢

thdng s& vao co s& dir libu(competencelist.rdf) tim tt ca cac URIs cho nhom nguoi
(@). Dua vao cac URIs d3 tim dugc, hé théng sé theo dia chi nay(competences.rdf)
dé tim thong tin nhém mudn tim( @ ). Sau do6 tra vé tit ca cac két qua tim
duqc(@)( theo 2 thuét toan tim chinh xac va tim gan dung) va hién thi thong tin tim
duoc cho nguoi dﬁng(@).

7.2.4 Chirc ning Xem Théng Tin Chi Tiét

e Tom tit:

Use case thyc hién chirc ning tim xem thong tin chi tiét cia mot d6i tugng trong hé
thdng (ngudi, nhom, kha nang).

e Hinh minh hoa :

Hinh 8.4 sau minh hoa cho qua trinh ngudi dung mudn xem thong tin chi tiét cia mot

ngudi, mot nhom hay mot kha nang :
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[nage
(] ot avisdabis

[Title : Mdrs

[i¥aame : Bréing Thi Bich Thily

[Email : st dishey @6t homane e vn

[Homepage :

sttp-Mocadhosid sonfurarw it hemuns edu vn/-dtbihay

2 . [Page : hiwp iflocalhostipage FOAF Mo ta thong
Hien thi ki 2 nhan boen

[Friends : Hi Bio Qube

m [Friends : D& Ai Hgoc
5 [Friends : Vi B4 Quang

JGroups : Rt trich thing tin da ngén ngir
Groups : Ung dung tifp cin dva trén
[oomponest trong phin tich vi theét k& hé thing
khiing tn
[Groups : Executive Information Systems
Groups : Chey trinh phdt tricn phiin mtm thee
shareng phip doa trén Component
“empetences : Visual Basic
Competences : Visual Basic HET
Competences : SQL Server
“amnpetences | ODEC
‘ompetences : Rational Rose

XML

Xem chi tiét e

e —

name.rdf

Database

Database

Hinh 7-6 Mé.ta chic ning xem théng tin chi tiét.
e (Gidi thich :
Khi ngudi ding mudn xem théng tin chi tiét cia mot ngudi, mot nhom hay mot kha

nang : Ngudi dung nhan chon tén dbi tugng (nguoi, nhém hay kha niang) mudn xem

thong tin chi tiét va-nhan chon nut “Chi tiét” dé xac nhan viéc xem thong tin chi tiét
(®). Hé théng s& vao co so dir liéu tim trong file names.rdf (tiy theo Iya chon ma

name c6 thé 1a person, group hay competence) URIs cho tai nguyén can tim (@).

Dua vao cac URIs da tim dugc, hé thong s& theo dia chi nay(name.rdf) dé tim thong
tin chi tiét cla tai nguyén mudn tim(@). Sau d6 tra vé thong tin chi tiét cia tai

nguyén (@) va hién thi thong tin tim duoc cho ngudi dﬁng(@).
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7.2.5 Chirc ning Xem Lwoc D6

o Tom tit:

Use case ndy mo ta cach thirc 1 nguoi ding mudn xem lugc dd biéu dién mbi quan hé
gitta 1 nguoi, 1 nhom hay 1 kha nang véi nhitng nguoi khac, nhitng nhém khac va
nhitng kha ning khac trong hé thong.

e Hinh minh hoa :

Hinh 7-5 sau minh hoa cho qua trinh ngudi ding mudn xem lugc d6 ciia mot ngudi,

mot nhém hay mét kha nang :

Xem lwoc dé

—

SVG

names.rdf

name.rdf

Database Database

name.xsl|

Database

Hinh 7-7 Mb ta chirc nang xem lwoc do.
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e Giai thich :
Khi ngudi ding mudn xem thong tin chi tiét cia mot ngudi, mot nhom hay mot kha

nang dudi dang luoc dd: Ngudi dung nhin chon tén ddi tugng (ngudi, nhém hay kha

ning) dé xac nhan viéc xem thong tin chi tiét (®). Hé thong s& vao co so dir liéu tim

trong file names.rdf (tuy theo lya chon ma name co thé la person, group hay

competence) URIs cho tai nguyén can tim (@). Dua vao cac URIs da tim duogc, hé

thong s& theo dia chi nay(name.rdf) dé tim 1ay noi dung chi tiét cua tai nguyén mudn
tim(@). Tiép theo hé théng s& két hop voi file nameixsi (@) dé chuyén tir dinh
dang rdf sang dinh dang svg(@). Cudi cung tir file svg hé thong s& hién thi thong tin

chi tiét dudi dang luoc dd (@) va hién thi chongudi dfmg(®).

7.2.6 Chtrc nang Quan Ly Ngwei
Use case thuc hi¢n chic nang quan 1y tai nguyén nguoi. Use case cho phép Admin
thuc hién vi¢c thém, xo4, stra thong tin ciia nguoi, cadp nhat mot trang web lién quan

dén nhi€u nguoi va cdp nhat cac trang web li€n quan dén mot nguoi.

7.2.6.1 Thém nguoi
Chtrc ning nay cho phép admin thém mot ngudi méi vao hé thdng. Xem hinh minh
hoa va giai thich bén duoi.

= Hinh minh hoa :

Hinh 7-8 sau minh hoa cho chirc nang thém nguoi:
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Man hinh

thém nguoi

Nhap thong tin ca nhan Nhéap kha nang

Foaf.name Duong pc:knows
Anh Birc foat:name Visua
Foaf:mbox daduc @fit Basic
hemuns edu vr
Nhap nhém nghién cir Nhap nguoi lién quar
foat:knows

Pc:isMemberOf
Foaf:name Gis

foat:name

Trwong My Dung

Hién thi ndi

Nhémr

Kha nang

Nguoi

persons rdf

<rdf RDF ... >
<foaf Person rdf nodelD="me">

<foat name >Duong Anh Blrc</foal name >

<foal mbox rdf resource="mailtc daduc @fit hemuns edu vr">

<foaf mbox_sha’sum>8d7cdt 4c4dz 9d0d6e6771416( aSfcfc 21° d0adbc
</foal mbox_shatsum>

<pc isMemberOf>

<foat Group>

<foat name>GIS va (rng dung </foal name >

<rdfs seeAlso rdf resource="http:/ilocalhost/data/vr /group/

group_3_1 rdf" >

<Ifoal Group>

<lpc isMemberOf>

<pc knows>

<pc Competence>

<foal name >Visual C ++ </foal name>

<rdfs seeAlso rdf * http:

com_3 rdf'>

<lpc Competence>

<lpc knows>

<foal knows>

<foat Persor >

<foal name>Truong My Dung</foal name >

<rdfs seeAlso rdf resource="http:/ilocalhost/data/vr /person/
tmdung rdf ></foal Persor ></foal knows>

</foal Persor ></rdf RDF>

<

T
|
v

A

daduc rdf

Hinh 7-8 M6 ta chirc nang thém ngwoi.

Giai thich :

o Admin nhap thong tin ctia ngudi méi bao gom :

cac thong tin c4 nhan,

thong tin nhirng nguodi quen, thong tin cdc nhom, thong tin cidc kha nang

Hin

ciia nguoi do (

) 161 nhan nat “Thém” dé xac nhan viéc tao ngudi

m('Jri(@). Hé théng tu tao s6 mbox_shalsum cho ngudi dua trén dia chi

mail cua nguoi( moi ngudi cd mdt s6 mbox_shalsum duy nhat) .

o Hé thdng sé& hién thi noi dung file RDF (

Hink 2

) mo ta thong tin vé ngudi

moi dugce tao (@), tao moi file RDF nay va luu file nay vao database (@),

thém thong tin ngudi mdi nay vao file RDF mo6 ta danh sach nhiing nguoi co
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web

trong hé théng (@ ), va cap nhat thong tin cia ngudi mdi nay cho nhitng
nguoi co lién quan (@ ), nhitng nhém c6 lién quan (@) va nhirng kha ning
c6 lién quan (® ).

7.2.6.2 Xoa nguoi

Chtre ning nay cho phép admin xo4 mot ngudi ra khoi hé théng. Xem hinh minh hoa

va giai thich bén dudi.

= Hinh minh hoa : Hinh 7-9 mé ta cho chirc ning x6a mét ngudi ra’khoi hé thong.

X6a nguoi

Tran Dan Thu
Nguyén Thj Thu Thiy
Nguyén Tran Minh Thu

.

Chon nguol
cn xod

Computer

Xba ngudi

s —
Al
-.9p nha Ccap ne

0 o Cap nyf
(&) o)

Y
N Group_3_" r persons rdf
Ntmthu rdf Comr_1€ rdf df
N
L . Nguwoi quen
Nguoi Kha nang nhom guolq

Hinh 7-9 M6 ta chirc nang xoa nguwoi.
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= (Gidi thich mo hinh:
o Admin nhdp tén ngudi muodn xod va nhan nut “Tim” dé tim xem ngudi mudn

x04 c6 trong hé thong hay khong (@).
o Heé thdng s& vao co s¢ dir liéu l1dy va hién thi tén ngudi mudn xoa (néu khong

ton tai ngudi ndy thi hé thong hién thi thong tin rdng) trong danh sach tim duoc
(@). Admin chon ngudi mubn xoa trong danh sach tim duoc va nhén nut

“Xo04” d¢ xac nhan viéc xoa nguoi nély(@).

o Heé théng s& x0a thong tin nguoi nay khoi file RDF mé ta danh sach nhitng
ngudi c6 trong hé thong (® ), xo04 thong tin cila nguoi nay khoi file RDF cua
nhitng nguoi coé lién quan (@ ), nhitng nhém c6 lién quan (@ ) va nhirng

kha nang c6 lién quan (@), sau cung hé thong s& xo4 file RDF mo ta ngudi

nay khoi hé théng ( ).

7.2.6.3 Sira thong tin nguoi
Chtic ning nay cho phép admin sira thong tin cia mot ngudi trong hé théng. Xem
hinh minh hoa va gidi thich bén dudi.

= Hinh minh hea :Hinh 7-10 minh hoa cho chirc nang stra thong tin cua mot

nguoi
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Tran Pan Thw
Nguy&n Thi Thu Thay

Nguyén Tran Minh Thw

Cap nhat nguoi

""""""" Théng tin ngwoi  Kha nang
Tén: Nguyén Tran Minh Thu O SQL Server

® XML

Théng tin nhém Nguwoi lién quan
O Rattrinh théng tin -~ O Dbng Thi Bich Thuy
® Gis (® Truong My Dung

Kha nang

X

SQL.rdf

Nhom

A

Rittin.rdf

Cap nhat

Nguwoi lién quan »
Nguwoi

h

dtbthuy.rdf

ntmthu.rdf

Thong tin ngwoi  Kha nang
Tén: Nguyén Tran Minh The  (#) SQL Server

O xML

Thong tin nhém  Nguoi lién quan
(@ Rut trinh théng tin  (2) Dang Thi Bich Thuy|
Ogais O Truong M§ Dung

Kha nang

<

Nhom

Nguwoi lién quan

h
.tmdungrdf

Hinh 7-10 M6 ta chirc nang stra thong tin nguwoi.

= Giai thich :

o Admin nhdp tén ngudi muon sta thong tin va nhan nut “Tim” dé tim xem

ngudi mubn xo04 c6 trong hé théng hay khong (@ ).

o Hg¢ thong s€ vao co s¢ dir li¢u lay va hién thi(@) tén ngudi muon sua (néu

khong ton tai ngudi ndy thi hé théng hién thi thong tin rdng) trong danh sach
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tim dugc, Admin chon nguoi mudn stra trong danh sach tim dugc va nhan nat
“Cap Nhat” dé cap nhat thong tin nguoi nay ( @).

o Hé thdng s& hién thi (®,@)t€it ca cac thong tin vé nguoi nay dé admin chinh

Hint - 3 , , A A i A 4.
sua ( ) dong thoi cho phép admin thém cac thong tin moi vé nhom

. Hint 2
hay kha nang hay nguoi c6 lién quan dén ngudi nay vao ( " ).

o Admin nhin nat “lwu” dé lvu nhitng thong tin da chinh $tra xudng file (@ ).

o Heé théng s& hién thi file RDF mo ta toan b cacthong tin mdi vé ngudi ma
admin da chinh stra, ghi cac thong tin méi nay vao file RDF mo ta nguodi nay
trong database (@ ), cap nhat (xo4) thong tin véngudi nay trong cac file RDF
cua nhitng kha nang, nhom va nhirng nguoi co6 lién quan ( , @, ) va

cap nhat (thém) thong tin vé person nay trong cac file RDF cua nhimg kha

nang, nhom va nhirng nguoi ¢o lién quan (@,@,@).

7.2.6.4 Cip nhat trang mét trang web lién quan dén nhiéu nguoi (Update
Personal Page by URI)

Churc nang nay cho phép admin thém dia chi mot trang web vao nhiing nguoi c6 lién

quan trong hé thdngnham 1am phong phu thém thong tin cho cac ca nhan. Xem hinh

minh hoa va giai thich bén dudi.

= Hinh minh hoa :Hinh 7-11 minh hga cho qua trinh cap nhat mét trang web lién

quan dén nhiéu nguoi
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Update Pesonal Page by URL

URL |http://www.hca.org.vn/gioifthieu/bch |

Cép tim kiém Tim K]\

(® Pdng Thi Bich Thuay
(® Db Ai Ngoc

Tim nguwdi co
lién quan

Cap nhét tét ca

Chon nguoi
cap nhat

Computer

h

dangoc.rdf

Hinh 7-11 M6 ta chirc ndng cap nhat mét trang web lién quan dén nhiéu ngwoi
= (idi thich :

o Admin nhap vao dia ¢hi URL ciia trang web va cip tim kiém (level) trong
trang web dé, nhan nat “Tim” dé xac nhan viéc tim kiém (@).

o Hé thong s& tim trong trang web va trong tit ca cic trang con cua trang web
(tuy theo do sau admin nhap ban dau) va cho két qua 1a tit ca tén cua nhing
nguoi trong hé théng ma trang web c6 dé cap dén(@).

o Admin kiém tra lai thong tin cta nhitng ngudi dugc tim thay trong trang web
va chon nhitng ngudi nao admin mudn cap nhat dia chi URI nay vao file RDF

mo ta thong cua ho. Admin nhan nut “Cap nhat tat ca” néu muon cap nhat co
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tat ca nhirng ngudi d6 hoac nhan nat “Cap nhat lga chon” dé cap nhat cho
nhiing nguo1 duogc lya chon (@ ).

o He thdng s& cap nhat dia chi URI nay cho nhitng ngudi ma admin da chon (®,

®),

7.2.6.5 Cap nhat nhiéu trang web lién quan dén mét ngwoi (Update
Personal Pages by Name)

Chtrc nang nay cho phép admin thém nhitng dia chi web co'1ién quan cho mdt nguoi

trong hé théng nham 1am phong phua thém thong tin cho ngudi ndy. Xem hinh minh

hoa va giai thich bén dud¢i.

= Hinh minh hoa :Hinh 7-12 M6 ta chltc nang cap nhat dia chi nhitng trang web lién

quan dén mdt nguoi.

Update Pesonal Pages by name

Chon trang web
Tim O URLK mudn cap nhat cho
1 nguoi nay

” Update selected l

Tim nhirng trang
web co lién quar

Computer

Cap nhat
Cap nhai / ]
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Hinh 7-12 M6 ta chirc ndng cap nhat dia chi nhirng trang web lién quan dén
mot nguwi .

= @Gidi thich :
o Admin nhap té€n ngudi muodn tim cac trang web co6 lién quan, nhan nut “Tim”
de xac nhan vi¢c tim kiém (@ ).
o Hg¢ thong s€ tim trong tat cac cac trang web trén mang va hién thi tat ca cac dia

chi URL cua cac trang web c6 lién quan dén ngudi nay( @).
o Admin kiém tra lai va chon nhiing dia chi nao mué6n cap nhat cho nguoi nay va

nhan nat “Update Selected”, néu mudn cap nhat tat ca thi nhan nat “Update

All” dé x4c nhan viéc cap nhat (@).

o Hé théng s€ cap nhat cac dia chi URL admin da chon vao file RDF cua nguoi

nay (D).

7.2.7 Chtrc nang Quan Ly Nhém Ngwoi
Use case thuc hién chiic nang quan 1y tai nguyén nhom ngudi. Use case cho phép

Admin thyuc hién vi€c thém, xo4, stra thong tin ctia nhém nguoi.

7.2.7.1 Thém nhom

Chtrc ning nay cho phép admin thém mot nhém ngudi méi vao hé théng. Xem hinh
minh hoa va giai thich bén dudi.

= Hinh minh hoa :Hinh 7-13 minh hoa cho qué trinh thém nhoém nguoi :
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<rdfRDF .... >
<foaf:Group>
<foaf:name>Nhan dang van tay</foaf:name>

Man hinh thém nhom
<pc:isMemberOf>

Nhép thdng tin nhém Nhap kha nang <foaf:Group>

F—— > <foaf:name>Nhan dang mau va (rng dung</foaf:name>
<foaf:Group> . R <Pc:knows> <rdfs:seeAlso rdf:resource="http://localhost/data/vn/group/
<Foaf:name>Nhan dang van  <Pc:Competence> group_2_8.rdf"/>
tay <Foaf:name>Asembly </ffoaf-Group>
</pc:isMemberOf>

Nhap nhom nghién ctru Nhap nguoi lién quan <pc:knows>

<pc:isMemberOf> <Foaf:member> <$°:$°mpe‘i{‘°e> biv<ioat
X < - > <foaf:name>Assembly</foaf:name>
;foaft.'.Gr O"P;hA d . B":(La{g .r!_ame <rdfs:seeAlso rdf:resource="http://localhost/data/vn/competence/
oaf:name: Nhan dang mau inh Dién com_8.rdf"/>
va (rng dung </pc:Competence>

</pc:knows>

<foaf:member>

<foaf:Person>

<foaf:name>Pinh Bién</foaf:name>

<foaf:schoolHomepage rdf:resource="www.fit.hcmuns.edu.vn"/>
<rdfs:seeAlso rdf:resource="http://localhost/data/vn/person/
ddien.rdf'/>

</foaf:Person>

</foaf:member>

Hién thj noi
dung file BB

----------

</foaf:Group>
</rdf:RDF>

[

groups.rdf

A

assembly.
rdf

A

ddien.rdf

Kha nang Nhém Nguwoi

Hinh 7-13 M6 ta chirc nang thém nhém ngwoi.

= (Gidi thich :
o Admin nhép thong tin ciia nhém moi bao gdm : cac thong tin nhoém, thong

tin nhitng nhoém con, thong tin cdc ca nhan lién quan, thong tin cac kha

Hinf * A: 1A . A X s A A
nang cua nhom do ( ) r061 nhan nut “Thém” dé xac nhéan viéc tao

nhom m('yi(@).

Hint 2

o Heé thdng s& hién thi ndi dung file RDF ( ) md ta théng tin vé nhom

moi dugce tao (@), tao moi file RDF nay va luu file nay vao database (@),
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Web

thém thong tin nhom moi nay vao file RDF mo ta danh sach nhiing nhém c6
trong hé théng (@ ), va cap nhat thong tin cia nhém mdi nay cho nhiing
nguoi co lién quan (@ ), nhitng nhom c¢¢ lién quan (@) va nhirng kha nang
c6 lién quan (® ).

7.2.7.2 Xoa nhom

Chtrc nang nay cho phép admin xo4 mot nhoém ngudi ra khoi hé'théng. Xem hinh
minh hoa va giai thich bén dudi.

= Hinh minh hoa :Hinh 7-14 minh hoa cho qué trinh x0a nhém nguoi :

Xoa Nhom

|Nhandang | ’ Tim

Nhan dang mau va (rng dung
Nhéan dang van tay

Nhan dang chiv viét

Tim nhém Nhan dang mét ngud

Nhan dang tiéng néi

Chon nhém
can xoé

Kha nang Nhom lién quar Thanh viér

h

Group_z_81 i
Corr_8 rdf Z?‘_ ddier rdf

groups rdf

Hinh 7-14 M6 ta chirc nang xoa nhém ngwoi.
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= (Gidi thich :
o Admin nhép tén nhom ngudi mudn xod va nhan nit “Tim” dé tim xem nhom

ngudi muon xoa co trong hé thong hay khong (@ ).
o H¢ thong s€ vao co s¢ dir liéu lay va hién thi tén nhom ngudi mudn xod (néu

khong ton tai nhom ngudi nay thi hé thdng hién thi thong tin rdng) trong danh
sach tim dugc (@). Admin chon nhém ngudi mudn xo04 trong danh sach tim

duoc va nhan nat “Xoa” dé xac nhan viéc xoa nhom nguoti nély(@).

o Hé thong s& x6a thong tin nhom ngudi nay khoi file RDF mé ta danh sach
nhirng nhém ngudi cd trong hé thdng (® ), xo0athong tin cia nhom nguoi
nay khoi file RDF cua nhiing thanh vién etia nhom (@ ), nhitng nhom c6 lién
quan (® ) va nhitng kha nang c6 lién quan (@ ), sau ciing hé thong s& xoa
file RDF m6 ta nhom ngudi naykhoi hé théng ( ).

7.2.7.3 Sira thong tin nhém
Chtic ning nay cho phép admin sira thong tin cia mot nhém ngudi trong hé thong.

= Hinh minh hoa :Hinh 7-15 minh hoa cho chirc nang cdp nhat thong tin nhom

nguoi.
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Cap nhat nhom

Nhan dang mAu va tng dung
Nhan dang van tay

Nhan dang chir viét

Nhan dang méat nguoi

Nhan dang tiéng néi
Cép nhét

Toan bo thong tin ctia nhom

Théng tin nhom
Tén: Nhan dang van tay

Kha nang lién quan
O Asembly
(® Foxpro

Thong tin nhdém con Ngudi lién quan
o O binh bién
(® L& Hoai Bac

Nhan dang mu
va ing dung

Asembly.r
df

Nguwoi lién quan

ddien.rdf

ndmvud.rd
f

Kha nang

ndvtay.rdf

Cap nhat nhém

Stra thong tin

Toan bo thong tin ctia nhom

Thong tin nhém
Tén: Nhan dang van tay

Kha nang lién quan
(® Asembly
QO Foxpro

Thong tin nhém con Ngudi lién quan
® (® Pinh bién
O Lé Hoai Bac

Nhan dang mu
va (ing dung

Kha nang

Hinh 7-15 M6 ta chirc nang stra thong tin nhém ngwoi.

Giai thich :

O

nhém mudn xo4 c6 trong hé thng hay khong (@ ).

Admin nhdp t€n nhém muon sta thong tin va nhan nat “Tim” dé tim xem

H¢ thong s€ vao co s¢ dir liu lay va hién thi(@) tén nguoi mudn sua (néu

khong ton tai nhom nay thi hé thng hién thi thong tin rdng) trong danh sach
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tim duoc, Admin chon nhém muén sira trong danh sach tim dugc va nhan nat
“Cap Nhat” dé cap nhat thong tin nhom nay (@).

o Heé thdng s& hién thi (®,@)t€it ca cac thong tin vé& nhom nay dé admin chinh

Hint - 3 , , A A i A 4.
sua ( ) dong thoi cho phép admin thém cac thong tin moi vé nhom

. 2 e Hint 2
hay nguoi ¢ lién quan dén nguodi nay vao ( ).

o Admin nhin nat “lwu” dé lvu nhitng thong tin da chinh $tra xudng file (@ ).
o Hé théng s& hién thi file RDF mé ta toan b cac thong tin moi vé nhom ma

admin da chinh stra, ghi cac thong tin mdi nay vao file RDF mo6 ta nhom nay
trong database (@ ), cap nhat (xo04) thong tin vénhém nay trong cac file RDF

cua nhiing kha nang,nhom va nhiing nguoi co lién quan ( , @, ) va

cap nhat (thém) thong tin vé nhoém nay trong cac file RDF cia nhitng nhom va
nhiing nguoi ¢o6 lién quan (@,@).
7.2.8 Chirc nang Quan Ly Kha Nang

Use case thyc hién chuc ndng quan ly tai nguyén kha nang. Use case cho phép Admin

thuc hién viéc thém, x04, stra thong tin ciia kha nang.

7.2.8.1 Thém kha nang
Chtrc ning nay cho phép admin thém mot kha ning méi vao hé théng. Xem hinh
minh hoa va giai thich bén dudi.

= Hinh minh hoa :Hinh 7-16 minh hoa cho qué trinh thém kha nang :
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<rdf:RDF
Man hinh thém kha nang | >
~ ~ . . A A <pc:Competence>
Nhap thong tin nhom Nhap nguoi lign quan L — — Hinh 1 <foaf:name>Visual Basic</foaf:name>
<pc:Competence> <pc:isKnownBy> n
<Foaf:name>Visual Basic <Foaf:name> <l—thuoc cac nhom nghien cuu -->

Tran Dan Thw

<pc:isknownBy>

<foaf:Group>
. ) . . <foaf:name>GIS va trng dung</foaf:name>
N<hap. n}?om ngh;en clru <rdfs:seeAlso rdf:resource="http://localhost/data/vn/group/
pc:isKnownBy: = group_1_2.rdf"/>
<foaf:Group> Thém </foaf:Group>

Foaf:name: Gis va (rng dung

</pc:isknownBy>

<l--nhung thanh vien co kha nang nay-->

<pc:isKknownBy>

<foaf:Person>

<foaf:name>Tran Dan Thu</foaf:name>
<rdfs:seeAlso rdf:resource="http://localhost/data/vn/
person/tdthu.rdf"/>

</foaf:Person>

</pc:isknownBy>

Hién thj noi

7- N </pc:Competence>
hém </rdf.RDF>

competence
s.rdf

Nhom Nguoi

Hinh 7-16 Mo ta chirc nang thém kha nang.

= Giai thich :

o Admin nhap thong tin ctia kha ning méi bao gdm : cac thong tin kha ning,

A A N ,en Hinf -
thong tin cac c4 nhan lién quan, thong tin cdc nhém lién quan ( )

ro1 nhan nut “Thém” dé xac nhan vi¢c tao kha ning méri(®).
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Hinf 2

o Heé thdng s& hién thi ndi dung file RDF ( ) md ta thong tin vé kha
nang maéi dugce tao (@), tao mdi file RDF nay va luu file ndy vao database
(@), thém thong tin kha nang mdi nay vao file RDF mo ta danh sach nhitng
kha nang c6 trong hé thong (@ ), va cap nhat thong tin ciia kha ndng maéi nay
cho nhirng nguoi co li€én quan (@ ), nhitng nhém c¢6 1ién quan (@)

7.2.8.2 Xo6a kha niang

Chtrc ning nay cho phép admin xo4 mot kha ning ra khéi hé théng. Xem hinh minh
hoa va giai thich bén dud¢i.

= Hinh minh hoa :Hinh 7-17 minh hoa cho qué trinh xo4 kha nang :

- o o o ofl )o o o o o
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) CEWGEN N Elpld

|Visual | [ Tim

0 Visual C

Visual C++

Visual Basic.Net
Visual Basic

™ Visual C#.Net

MS Visual Source Safe

Tim kha nang

Kha nang

Group_1_2.r
df

competences.
rdf

Hinh 7-17 M6 ta chirc nang xoa kha nang.

= (idi thich :
o Admin nhap tén kha nang mudn xo04 va nhan ntt “Tim” dé tim xem kha ndng

mudn xo04 c6 trong hé thong hay khong (@).
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o H¢ thong s€ vao co so dir liéu lay va hién thi tén kha nang muon xoéd (néu

khong ton tai kha ning nay thi hé théng hién thi thong tin réng) trong danh
sach tim dugc (@ ). Admin chon kha ning mudn xo4 trong danh sach tim

duoc va nhan nat “Xoa” dé xac nhan vi¢c xo6a kha nang ne‘ly(@).

o Heé thng s& x6a thong tin kha nang nay khoi file RDF mé ta danh sach nhiing
kha ning co trong hé thong (@ ), xo0a thong tin ciia kha nang nay khoi file
RDF ctia nhirng nguoi ¢6 1ién quan (@ ), nhirng nhom c¢6 lién quan (® ),
sau cung hé thong s& xoa file RDF mé ta kha nang nay khoi hé thong (@ ).

7.2.8.3 Sira thong tin kha nang

Chtc ning nay cho phép admin sira thong tin cia mot kha ning trong hé théng. Xem

hinh minh hoa va gidi thich bén dudi.

* Hinh minh hoa :Hinh 7-18 minh hoa cho qué trinh sura thong tin cia mét kha nang
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Visual C

Visual C++

Visual Basic.Net

Visual Basic

Visual C#.Net

MS Visual Source Safe
Cap nhét

Capnhat khanang Py AN IS o e

Cap nhat kha
nang

Toan bo thong tin clia kha nang Visual Basic ) _ . . )
Toan bo thong tin ctia kha nang Visual Basic

"""" Théng tin kha nang  Nguoi lién quan L L A
Ten: Visual Basic ) Thong tin kha nang  Nguwdi lién quan
(O Tran Pan Thu Ten: Vi i

Stra thong tin
(® Tran Thi Bich Hanh

... (® Tran Pan Thu
- (O Tran Thj Bich Hanh

Théngtinnhom  lage===="""1 -
? A < Théng tin nhém
O Nhan dang mau ° "
va Uing dung ® Nhan dang mau
® Gis va (g dung
O Gis

ndm.rdf

Nguwdi lién quan

tdthu.rdf

Kha nang

vbasic.rdf

Hinh 7-18 M6 ta chirc nang stra thong tin kha nang.

= Giai thich :
o Admin nhap tén kha ning mudn sira thong tin va nhan nat “Tim” dé tim xem
kha niang mudn xo04 c6 trong hé thong hay khong (@ ).

o Hg¢ thong s€ vao co s¢ dir liéu lay va hién thi(@) tén nguoi mudn sua (néu

khong ton tai kha ning nay thi hé thong hién thi théng tin rdng) trong danh
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STMMNTR wes

sach tim dugc, Admin chon kha nang muodn stra trong danh sach tim dugc va

nhan nat “Cap Nhat” dé cap nhat thong tin kha ning nay (@).

o Hé thong s& hién thi (@,@)tét ca cac thong tin vé kha ning nay dé admin

chinh stra (

nhém hay nguoi co6 lién quan dén nguoi nay vao ( ).

Hinr

) dong thoi cho phép admin thém céac thong tin méi vé

Hinr 2

o Admin nhin nat “lwu” dé lvu nhitng thong tin da chinh $tra xudng file (@ ).

o Hé thong sé hién thi file RDF mo ta toan bd cac thong tin méi vé kha niang ma

admin da chinh stra, ghi cac thong tin méi nay vao file RDF mo ta kha nang

nay trong database (@ ), cap nhat (xo04) théng tin vé kha ning nay trong cic

file RDF cua nhitng nhom va nhiing nguoi co lién quan ( , @ ) va cap

nhat (thém) thong tin vé& kha ning nay trong cac file RDF cua nhitng nhém va

nhiing nguoi ¢o6 1ién quan (,@).
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Chwong 8 THIET KE VA CAI PAT UNG DUNG

8.1 Thiét ké dir liéu

8.1.1 Xay dwng ontology PC( Person’s Competence)

8.1.1.1 Muc dich

Ontology PC duoc xdy dung dé :
¢ Dinh nghia cho khai niém “Competence”.
e Pinh nghia mot bo tir vung mé ta thong tin cho.¢ac competences va mdi quan

2% ¢

hé gitra cac competences d6 voi cac khai ni€ém “person”, “group”.

8.1.1.2 Noi dung

Ontogogy ndy gdm c6 16p kha ning (pe:Competence), 16p nay co cac thudc tinh

sau:

e Thudc tinh “pc:knows” : cho biét 1 ngudi hay 1 nhom biét 1 kha ning, thé
hién cho mdi quan hé giira 1 ngudi véi 1 kha nang hay giita 1 nhom voi 1 kha
nang

e Thudc tinh “pe:isKnownBy” : cho biét kha ning nay duoc biét bai 1 nguoi hay
1 nhom, thé hién méi quan hé giira 1 kha ning v6i 1 nhom hay giita 1 kha ning
voi 1 nguoi.

e Thudc tinh “pc:isMemberOf” : cho biét mot nguoi 13 thanh vién ctia 1 nhom,
thé hién mbi quan hé gitra 1 nguoi va 1 nhom.

e Thudc tinh “pc:include” : cho biét mot nhém gdm 1 ngudi hay gdbm mot nhom
con, thé hién méi quan hé gitta 1 nhom véi 1 nguoi, giita 1 nhém véi 1 nhoém
con.

Noi dung cua file RDF mo ta cho ontology PC :

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ
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<?xml version="1.0" ?>

<rdf:RDF
xmlins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmlins:owl="http://www.w3.0rg/2002/07/owl#"
xmins:vs="http://www.w3.0rg/2003/06/sw-vocab-status/ns#"
xmlins:foaf="http://xmIns.com/foaf/0.1/"
xmins:wot="http://xmIns.com/wot/0.1/"
xmins:dc="http://pURI.org/dc/elements/1.1/"
xmins:pc="http://localhost/onto/pc/">

<!--The content of the ontology file-->

<owl:Ontology rdf:about="http://localhost/onto/pc/"

dc:title="Person's Competences Vocabulary"

WhE we

dc:description="Person's Competence, RDF vocabulary, described using W3C RDF

Schema and the Web Ontology Language."
dc:date="$Date: 2005/06/03 07:03:28 $">
<rdfs:seeAlso rdf:resource="http://localhost/onto/pc/" />
<owl:imports rdf:resource="http://www.w3.0rg/2000/01/rdf-schema" />
<owl:imports rdf:resource="http://www.w3.0rg/2002/07/owl" />
<wot:assurance rdf:resource="../foafsig" />
<wot:src_assurance rdf:resource="../htmlifoafsig" />
</owl:Ontology>
<!--PC classes -->
<rdfs:Class rdf:about="http://localhost/onto/pc/Competence"

rdfs:label="Competence"

- e o o ofl ) o o

- -
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rdfs:comment="A competence."

vs:term_status="testing">

<rdfs:subClassOf rdf:resource="http://xmlns.com/foaf/0.1/Agent" />

<rdfs:isDefinedBy rdf:about="http://localhost/onto/pc/" />
</rdfs:Class>

<I--PC property -->

<l--Property knows -->
<rdf:Property rdf:about="http://localhost/onto/pc/knows"

vs:term_status="testing"

rdfs:label="knows"

rdfs:comment="A person or a group know a competence.">
<rdfs:domain rdf:resource="http://xmins.com/foaf/0.1/Person" />
<rdfs:domain rdf:resource="http://xmlns.com/foaf/0.1/Group" />
<rdfs:range rdf:resource="http://localhost/onto/pc/Competence" />
<rdfs:isDefinedBy rdf:about="http://localhost/onto/pc/" />
</rdf:Property>
<!--Property isKknownBy -->
<rdf:Property rdf:about="http://localhost/onto/pc/isKnownBy"

vs:term_status="testing"

rdfs:label="isKnownBy"

rdfs:comment="A competence known by a person or a group.">
<rdfs:domain rdf:resource="http://localhost/onto/pc/Competence" />
<rdfs:range rdf:resource="http://xmlns.com/foaf/0.1/Person" />
<rdfs:range rdf:resource="http://xmins.com/foaf/0.1/Group" />

<rdfs:isDefinedBy rdf:about="http://localhost/onto/pc/" />

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ



ﬂ
Luan vin tot nghiép: Nghién ctru, tim hiéu va xay dung ing dung véi SEMAH% wgb
— o \=

</rdf:Property>
<l--Property isMemberOf -->
<rdf:Property rdf:about="http://localhost/onto/pc/isMemberOf"
vs:term_status="testing"
rdfs:label="isMemberOf"
rdfs:comment="A group of this person.">
<rdfs:domain rdf:resource="http://xmins.com/foaf/0.1/Person" />
<rdfs:domain rdf:resource="http://xmlns.com/foaf/0.1/Group" />
<rdfs:range rdf:resource="http://xmins.com/foaf/0.1/Group" />
<rdfs:isDefinedBy rdf:about="http://localhost/onto/pc/" />
</rdf:Property>
<!--Property include -->
<rdf:Property rdf:about="http://localhost/onto/pc/include"
vs:term_status="testing"
rdfs:label="include"
rdfs:comment="A group include a person or a sub_group.">
<rdfs:domain rdf:resource="http://xmlns.com/foaf/0.1/Group" />
<rdfs:range rdf:resource="http://xmlns.com/foaf/0.1/Person" />
<rdfs:range rdf:resource="http://xmins.com/foaf/0.1/Group" />
<rdfs:isDefinedBy rdf:about="http://localhost/onto/pc/" />
</rdf:Property>
</rdf:RDF>

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ
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8.1.1.3 Sir dung

Ontology nay dugc khai bao thong qua
http://localhost/ont/pc/ va c6 QName la “pc:”.

8.1.2 Thiét ké dir liéu mé ta tai nguyén ngwoi
MGdi file RDF mé ta cho mot ngudi gdm cac phan sau :

<rdf:RDF
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:foaf="http://xmIns.com/foaf/0.1/"
xmins:dc="http://pURI.org/dc/elements/1.1/"
xmins:pc="http://localhost/onto/pc/"
xmlns:admin="http://webns.net/mvcb/">

<I--Théng tin ca nhan-->

<foaf:Person rdf:nodelD="me">

<foaf:name>Tén day d0 clia mot ngudi</foaf:name>
<foaf:title>Mss/Mr/Mrs</foaf:title>

<foaf:givenname>Tén l6t</foaf:givenname>
<foaf.family_name>Ho</foaf:family_name>

<foaf:nick>...</foaf:nick>

<foaf:mbox rdf:resource="mailto:Dia chi mail"/>
<foaf:mbox_sha1sum>Do hé thdng phat sinh</foaf:mbox_shalsum>
<foaf:depiction rdf:resource="..."/>

<I--Théng tin noi lam viéc-->
<foaf:homepage rdf:resource="..."/>
<foaf:workplaceHomepage rdf:resource="..."/>
<foaf:worklnfoHomepage rdf:resource="..."/>
<foaf:schoolHomepage rdf:resource="..."/>

<1--Théng tin cac kha nang-->
<pc:knows>

<pc:Competence>

<foaf:name>Tén kha nang</foaf:name>
<rdfs:seeAlso rdf:resource="..."/>

URI(cuc bo)

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ
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</pc:Competence>
</pc:knows>

<I--Théng tin nhém-->
<pc:isMemberOf>

<foaf.Group>

<foaf:name>Tén nhom</foaf:name>
<rdfs:seeAlso rdf:resource="..."/>
</foaf.Group>

</pc:isMemberOf>

<I--Théng tin nhirng ngwei lién quan-->
<foaf:knows>

<foaf:Person>

<foaf:name>Tén ngudi</foaf:name>
<rdfs:seeAlso rdf:resource="..."/>
</foaf.Person>

</foaf:knows>

<1--Théng tin nhirng trang web lién quan dén ngwi nay-->
<foaf:page rdf:resource="http://localhos/page/FOAF-Mo ta thong tin ca nhan.htm"/>

</foaf:Person>
</rdf:RDF>

Vidu:
Xét phat biéu sau :

Xét mot tai nguyén co dinh danh URI la
“http.//localhost/data/vn/person/ntmthu.rdf ~ , tai nguyén nay mo ta cho mot nguoi
trong hé théng. Nguoi nay cé tén (foaf:name) day du 1a Neuyén Trdan Minh Thu,
ho(family name) 13 Nguyén, tén(given name) 1a Tran Minh Thu, c6 hoc vi
(foaf:nick)la “thac st khoa hoc may tinh”, dia chi mail(foaf:mbox) la
“ntmthu@fit.hcmuns.edu.vn”, co sO mbox_shalsum la

“1017417dd767a6de97622cc727f4caaac584b628 ", co foaf:homepage la

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ
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“www.fit. hcmuns.edu.vn/~nmthu”, c6 dia chi noi lam viéc(foaf:workplacehomepage)
1a “www.fit. hemuns.edu.vn/~ntmthu”, ¢6 kha nang(pc:knows) vé SOL server, 1a thanh
vién(pc:isMemberOf) cua nhom nghién cuu”rut trich thong tin da ngon ngir”’, quen
(foaf:knows)véi 1 ngudi cé tén(foaf:name) 1a Bong Thi Bich Thuy, va co 1 website
lién quan(pc:page) 1a “http.//www.tuoitreonline.com/01123~th/”.

e Biéu dién bang dob thi

) ) p:/www.tuoitreonline.comi
’ Nguyen Tran Minh Th ‘ ’ Tran Minh Thu ‘ 01123~thi

1017417dd767a6de97622cc727f4caaac584h62¢8

name
itle Give_name
- page
-N
ik amily name \ibox_shalsum
nick
Thac si khoa hoc http://localhost/data/vn/person/ntmthu.rdf
mho
ntmthu@fithcmuns.eduvn)  Honfepage
workpldceHomepage Foaf:knows
www.fit. hemuns.edu.vn/~nmtht
Pc:knows -
www.is-edu.hemuns.edu.vn/httt . W
pc:isMemberOf
Name SeeAlso
Dong Thi Bich Thuy ftp:/Nlocalhost/data/vn/person
dtbthuy.rdf
Name SeeAlso
Rut trich thong 1 da ngon ngt ‘ p:/llocalhost/data/vn/group

group_3_1.rdf

http://localhost/data/vn/
competence/com_16.rdf

SQL Server

Hinh 8-1 D6 thij biéu dién théng tin cia mét ca nhan.

- o o o ofl ) o o o o
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e Biéu dién b&ng RDF :

<rdf:RDF
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:foaf="http://xmIns.com/foaf/0.1/"
xmins:dc="http://pURI.org/dc/elements/1.1/"
xmins:pc="http://localhost/onto/pc/"
xmlns:admin="http://webns.net/mvcb/">

<foaf:Person rdf:nodelD="me">

<foaf:name>Nguyé&n Tran Minh Thu</foaf:name>

<foaf:title>Mss</foaf:title>

<foaf:givenname>Nguyén</foaf:givenname>

<foaf:family_name>Tran Minh Thw</foaf:family_name>

<foaf:nick>Thac si khoa hoc may tinh</foaf:nick>

<foaf:mbox rdf:resource="mailto:ntmthu@fit.hcmuns.edu.vn"/>
<foaf:mbox_sha1sum>1017417dd767a6de97622cc727f4caaac584b628</foaf:mbox_shals
um>

<foaf:homepage rdf:resource="www.fit. hcmuns.edu.vn/~nmthu"/>
<foaf:workplaceHomepage rdf:resource="www.is-edu.hcmuns.edu.vn/httt"/>

<!--Théng tin kha nang-->

<pc:knows>

<pc:Competence>

<foaf:name>SQL Server</foaf:name>

<rdfs:seeAlso rdf:resource="http://localhost/data/vn/competence/com_16.rdf"/>
</pc:Competence>

</pc:knows>

<!--Thoéng tin nhém nghién ciru -->

<pc:isMemberOf>

<foaf:Group>

<foaf:name>Rut trich théng tin da ngén nglr</foaf:name>

<rdfs:seeAlso rdf:resource="http://localhost/data/vn/group/group_3_1.rdf"/>
</foaf:Group>

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ
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</pc:isMemberOf>

<!--Thoéng tin ngweoi quen -->

<foaf:knows>

<foaf:Person>

<foaf:name>Po6ng Thi Bich Thay</foaf:name>

<foaf:mbox_sha1sum>74a82e906680b479d030d7a5ebd0196968ddb989</foaf:mbox_shals

um>

<rdfs:seeAlso rdf:resource="http://localhost/data/vn/person/dtbthuy.rdf"/>
</foaf.Person>

</foaf:knows>

<I--Théng tin nhirng trang web lién quan dén ngwei nay-->
<foaf:page rdf:resource=" http://www.tuoitreonline.com/01123~th/"/>

</foaf:Person>
</rdf:RDF>

8.1.3 Thiét ké dir liéu mé ta tai nguyén nhém nguwoi
MGdi file RDF mé ta cho mot nhom gdm cac phan sau :

<rdf:RDF
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:foaf="http://xmIns.com/foaf/0.1/"
xmlns:dc="http://pURI.org/dc/elements/1.1/"
xmlns:pc="http://localhost/onto/pc/"
xmins:admin="http://webns.net/mvcb/">

<foaf:Group>
<foaf:name>Tén nhom</foaf:name>
<dc:description>M6 td nhém</dc:description>

<l-- Théng tin cac kha nang ciia nhém -->
<pc:Competence>

<foaf:name>Tén kha nang</foaf:name>
<rdfs:seeAlso rdf:resource="..."/>
</pc:Competence>

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ
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</pc:knows>

<!--Théng tin cac thanh vién tham gia nghién ctru-->
<foaf:member>

<foaf:Person>

<foaf:name>Tén ngu¢i</foaf.name>

<rdfs:seeAlso rdf:resource="..."/>

</foaf.Person>

</foaf:member>

<!--Théng tin cac nhém con-->
<pc:include>

<foaf:Group>

<foaf:name>Tén nhém con</foaf:name>
<rdfs:seeAlso rdf:resource="..."/>
</foaf.Group>

</pc:include>

</foaf.Group>
</rdf:RDF>

Vidu:
Xét phat biéu sau :

Mot tai nguyén co dinh danh URI la
“http.//localhost/data/vn/group/group.rdf” mo ta cho mot nhom(group) trong hé
théng. Nhom ndy co tén(foaf:name) 13 “GIS va iing dung”, c6 md ta(dc:Description)
1a “Hé thong thong tin dia 1y (Geographic Information Systems - GIS) la mdt trong
nhitng linh vuc nghién ciru chu dao tai Khoa. Muc tiéu cua chung toi la nghién ciru
nhitng céng nghé GIS tién tién nhat, xdy dung phan mém/céng cu GIS, va vmg dung
nhitng cong nghé nay trong giao thong, hoach dinh moi truong, quan ly, nghién ciru
va gidng day. Trong nhitng nam gan ddy, véi mét phong thi nghiém méi cing chiwong
trinh nghién citu quy mé trong linh vuc ndy, sé heong sinh vién tham gia vao cdc du

dan GIS ciing nhw chon GIS lam dé tai tot nghiép tang lén nhanh chéng. Hién nay,

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ
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chiing téi dang phat trién nhiéu dw an vé GIS nhw: Hé théng hwéng dan giao théng
(Traffic Guiding System - TGS), Xdy dung bdan do trén mdy Pocket PC 2002... Mot so
dw dn la dé tai nghién ciru cdp Quoc gia va dwoc ho tro béi Nha nuwde. Can néi thém
rang, phan mém TGS di dwoc nhdn mét sé gidi thuéng nhw: gidi thuwéng Sang tao
Khoa hoc Ky thuat VIFOTEC, giai thuong cua Bo Giao duc va Pao tao ... Phan mém
nay da va dang dwoc ban trén thi truong va nhdn duoc rat nhiéu y kién tich cuc tir
phia nguoi tiéu dung.” , ¢6 kha nang(pc:knows) la SOL Server va c6 thanh vién tham
gia c6 tén(foaf:name) 1a Tran Pan Thu....

e Biéu dién bang db thi :

‘ GIS va ung dung ‘ He thong thong tin dia Iy
(Geographic Information
Systems - GIS) 1 ...

dc:description

http:/llocalhost/datalvn/group/group12.rdf

SeeAlso

http:/flocalhost/datatvn/
competence/com_16.rdf

fip:/llocalhost/data/vn/person
tdthu.rdf

SQL Server Tran Dan Thu

Hinh 8-2 P6 thj biéu dién thong tin cia mét nhém nghién ciru.

e Biéu dién bt%ng RDF :

<rdf:RDF
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"

- o o o ofl ) o o o o
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xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"

xmins:foaf="http://xmIns.com/foaf/0.1/"

xmins:dc="http://pURI.org/dc/elements/1.1/"

xmlns:pc="http://localhost/onto/pc/"

xmlns:admin="http://webns.net/mvcb/">
<l--

group 12: GIS va trng dung

-—>
<foaf:Group>
<foaf:name>GIS va (rng dung</foaf:name>
<dc:description>Hé théng théng tin dia ly (Geographic Information Systems - GIS) l1a moét
trong nhirng Ilinh virc nghién ctru chi dao tai Khoa. Muc tiéu clia chuing t6i la nghién ctru
nhitng céng nghé GIS tién tién nhat, xay dwng phan mém/cong cu GIS, va (rng dung
nhirng cong nghé nay trong giao théng, hoach dinh méi trwdng, quan ly, nghién clru va
giang day.
Trong nhi*ng nam gan day, véi mot phong thi nghiém méi cung chwong trinh nghién cteu
quy md trong linh vire nay, sb lweng sinh vién tham gia vao cac dy an GIS ciing nhw chon
GIS lam dé tai tét nghiép tang Ién nhanh chéng.
Hién nay, chang tdi dang phét trién nhiéu dw an vé GIS nhw: Hé thdng huwéng dan giao
thong (Traffic Guiding System - TGS), Xay dwng ban d6 trén may Pocket PC 2002... M6t
s6 dy an la dé tai nghién clru cap Quédc gia va dwoc hd tro bdi Nha nwéc. Can néi thém
rang, phan mém TGS da dwoc nhan mét sb gidi thwdng nhuw: giai thwéng Sang tao Khoa
hoc Ky thuat VIFOTEC, giai thwéng ctia B6 Gido duc va Pao tao ... Phdn mém nay da va
dang dwoc ban trén thj trwéng va nhan dwoc rat nhiéu y kién tich cwe tr phia nguoi tiéu
dung.</dc:description>

<I--Théng tin kha nang-->

<pc:knows>

<pc:Competence>

<foaf:name>SQL Server</foaf.name>

<rdfs:seeAlso rdf:resource="http://localhost/data/vn/competence/com_1.rdf"/>
</pc:Competence>

</pc:knows>

<!--Théng tin thanh vién-->

<foaf:member>
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<foaf:Person>

<foaf:name>Tran Dan Thw</foaf:name>

<rdfs:seeAlso rdf:resource="http://localhost/data/vn/person/tdthu.rdf"/>
</foaf:Person>

</foaf:member>

</foaf:Group></rdf:RDF>

8.1.4 Thiét ké dir liéu mé ta tai nguyén kha nang
MGdi file RDF mé ta cho mot kha ning gdm céc phan sau :

<rdf:RDF
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmlins:foaf="http://xmIns.com/foaf/0.1/"
xmlns:dc="http://pURI.org/dc/elements/1.1/"
xmlns:pc="http://localhost/onto/pc/"
xmlns:admin="http://webns.net/mvcb/">

<pc:Competence>
<foaf:name>Tén kha nang</foaf:name>

<I--Théng tin cac nhém lién quan-->
<pc:isKnownBy>

<foaf:Group>

<foaf:name>Tén nhém</foaf:name>
<rdfs:seeAlso rdf:resource="..."/>
</foaf:Group>

</pc:isKknownBy>

<I--Théng tin nhirng ngwei lién quan-->
<pc:isKknownBy>

<foaf:Person>

<foaf:name>Tén ngu¢i</foaf.name>
<rdfs:seeAlso rdf:resource="..."/>
</foaf.Person>
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</pc:isKknownBy>

</pc:Competence>
</rdf:RDF>

Vidu:
Xét phat biéu sau :

Mot tai nguyén co dinh danh URI
“http.//localhost/data/vn/competence/com1.rdf”’ 1a mot tai nguyén mo ta cho mot kha
ning(competence) trong hé thong. Kha ning nay co tén(foaf:name)1a Visual Basic,
dugc biét(pe:isKnownBy) boi nhom co tén 1a (foaf:name) 13 GIS va img dung, dugc
biét boi(pc:isKnownBy) ca nhan tén ¢ tén (foaf-name) 13- Tran Dan Tht...

e Biéu dién bang db thi :

http:/llocalhost/data/vn/competence/com1.rdf

peiisKknownBy

ftp://localhost/data/vn/group:
group_1_2.rdf

GIS va ung dung

Tran Dan Thu

fip:/Mocalhost/data/vn/persai
tdthu.rdf

Hinh 8-3 D6 thi biéu dién théng tin cia mét kha nang.

e Biéu dién bang RDF :

<rdf:RDF
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xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:foaf="http://xmIns.com/foaf/0.1/"
xmins:dc="http://pURI.org/dc/elements/1.1/"
xmlins:pc="http://localhost/onto/pc/"
xmlns:admin="http://webns.net/mvcb/">

<pc:Competence>
<foaf:name>Visual Basic</foaf:name>
<!--Théng tin nhém-->

<pc:isKknownBy>

<foaf:Group>

<foaf:name>GIS va rng dung</foaf:name>

<rdfs:seeAlso rdf:resource="http://localhost/data/vn/group/group_1_2.rdf"/>
</foaf.Group>

</pc:isKknownBy>

<!--Thoéng tin ca nhan-->

<pc:isKknownBy>

<foaf:Person>

<foaf:name>Tran Dan Thw</foaf:name>

<rdfs:seeAlso rdf:resource="http://localhost/data/vn/person/tdthu.rdf"/>
</foaf:Person>

</pc:isKknownBy>

</pc:Competence>
</rdf:RDF>
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8.1.5 Thiét ké file RDF (persons.rdf, groups.rdf, competences.rdf) lwu
triv toan bd cac tai nguyén ngwei, nhom ngwei va kha nang trong

hé théng.

8.1.5.1 Muc dich:
Véi viée thiét ké cac file RDF mo ta thong tin ca nhan, nhom va kha nang nhu

trén hé thdng co thé truy van dir liéu dé tim ra thong tin cin tim.Tuy nhién trong qua
trinh thiét ké hé théng chung em nhan thiy rang voi cach luu trif nhu trén thi khi tim
kiém bat ky tai nguyén nao trong hé thong, hé thong phai tién hanh tim kiém( search)
trén tat ca cac file c6 trong hé thongdé tim ra tai nguyéncan tim kiém. Cho nén chung
em dua ra mot ¥ tudng 1a thiét ké cac file persons.rdf, groups.rdf va competences.rdf
dé luu trit URIs cua tat ca cac tai nguyén trong hé théngmham 1am cho viéc tim kiém
duoc nhanh hon, tiét kiém duoc thoi gian cling nhu chi phi tim kiém. Lugc do mé ta

cho giai phap nay nhu hinh sau:
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pc isMemberO

&\ pc inClude
/\ J—‘

foaf member
U pc isknownBy
pc |sMember0f

, pc knows

@ persons competences =

|
Cﬂ\ -
pc knowsj E"f"-} )
\pc |sKnownBy/

Persons rdf

Competence rdf

L

groups rdf

(e

A

ontology

Hinh 8-4 M6 hinh dir liéu cap nang céap.

8.1.5.2 Thiét ké:

8.1.5.2.1 Thiét ké file “persons.rdf”:

Muc dich:

File persons.rdf nay luu tit ca cac persons hién co trong hé thong gitip cho viée tim
kiém, théng ké va hién thi danh sach cac tai nguyén persons dugc nhanh chong va

thuan loi.

Noi dung:
File persons.rdf luu tén (foaf name), s mbox_shalsum (foaf:mbox_shalsum), email

(foaf:mbox) va dia chi URI (rdfs:seeAlso) cua cac tai nguyén persons.
No6i dung nhu sau :

<?xml version="1.0"?>
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<rdf:RDF xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:foaf="http://xmlns.com/foaf/0.1/" xmIns:dc="http://pURIl.org/dc/elements/1.1/"
xmlins:pc="http://localhost/onto/pc/">

<foaf:Person>
<foaf:-name>Ddng Thi Bich Thiy</foaf:name>
<foaf:mbox rdf:resource="mailto:dtbthuy@fit.hcmuns.edu.vn"/>
<foaf:mbox_sha1sum>74a82e906680b479d030d7a5ebd0196968ddb989</foaf:mbox__
shalsum>
<rdfs:seeAlso rdf:resource="http://localhost/data/vn/person/dtbthuy.rdf" />
</foaf:Person>

<foaf:name>Lé& Bao Thién</foaf:name>
<foaf:mbox_sha1sum>0a70d07b930fa78ce757a62a1cc998edd263d7a2</foaf:mbox__
shalsum>
<foaf:mbox rdf:resource="mailto:Ibthien@fit.hcmuns.edu.vn" />
<rdfs:seeAlso rdf:resource="http://localhost/data/vn/person/Ibthien.rdf" />
</foaf:Person>
</rdf:RDF>

8.1.5.2.2 Thiét ké file “groups.rdf”:

Muc dich:

File groups.rdf nay luu tat ca cac groups hién c6 trong hé théng giup cho viéc tim
kiém, thong ké va hién thi danh sach cac tai nguyén groups duoc nhanh chong va

thuan loi.
Noi dung:
File groups.rdf luu tén (foaf:name) va dia chi URI (rdfs:seeAlso) cla céac tai nguyén

groups.
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Noi dung nhu sau :

<?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#"
xmlns:foaf="http://xmlns.com/foaf/0.1/">
<l--cac nhém nghién cvu hién dang co trong hé théng-->
<foaf:Group>
<foaf:name>Quy trinh phat trién phan mém theo phwong phap dwa trén
Component</foaf:name>
<rdfs:seeAlso rdf:resource="http://localhost/data/vn/group/group_1_1.rdf" />
</foaf:Group>

<foaf:Group>

<foaf:name>GIS va rng dung</foaf:name>

<rdfs:seeAlso rdf:resource="http://localhost/data/vn/group/group_1_2.rdf"/>
</foaf:Group>

</rdf:RDF>

8.1.5.2.3 Thiét ké file “competences.rdf”:

Muc dich:

File competences.rdf nay luu tat ca cac competences hién cé trong hé thdng gitp cho
viéc tim kiém, thdng ké va hién thi danh sach cac tai nguyén competences dugce nhanh

chong va thuan loi.

Noéi dung:
File competences.rdf luu tén (pc:name) va dia chi URI (rdfs:seeAlso) cua cac tai

nguyén persons.
Noi dung nhu sau :

<?xml version="1.0"?>

<rdf:RDF xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:foaf="http://xmlns.com/foaf/0.1/" xmIns:dc="http://pURIl.org/dc/elements/1.1/"
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xmins:pc="http://localhost/onto/pc/">
<pc:Competence>
<foaf:name>Visual C</foaf.name>
<rdfs:seeAlso rdf:resource="http://localhost/data/vn/competence/com_2.rdf" />
</pc:Competence>

<pc:Competence>

<foaf:name>Visual Basic</foaf:.name>

<rdfs:seeAlso rdf:resource="http://localhost/data/vn/competence/com_1.rdf"/>
</pc:Competence>
</rdf:RDF>

8.1.6 Thiét ké file personlist.rdf, grouplist.rdf, competencelist.rdf

8.1.6.1 Muc dich

Cac file nay duoc thiét ké nham muc dich luu cac dja chi URISs cua cac tai nguyén vé
person, group hay competence. Cac URIs nay khong chi cta riéng nhitng tai nguyén
trong hé théng ma cua bat ky.tai nguyén nao & bat ky dau trén internet mé ta cho
person, group hay competence trong truong hop muén mé rong co so dit liéu cho hé

théng. M6 hinh dit liéu nhu hinh :

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ



Luan vin tot nghiép: Nghién ctru, tim hiéu va xay dung ing dung véi MW wg&
omui i — (=

p¢ inClude

) f
i pc isknownBy
groups
pc |sMemberOf

p: knows

Ve
i

C:% !—‘:

persons competences =

C &\ ‘ .
pc know ]

\pc IsKnownBy/

I

persons rdf

foaf member '-" personlisi

rdf

—

competence

competence rdi list rdf

groups rdf

groupslist
rdf

A

ontology

Hinh 8-5 M6 hinh di¥ liéu cuéi cung.
8.1.6.2 Thiét ké:

8.1.6.2.1 Thiét ké file “ personlist.rdf” :

Luu dia chi URI cua tt ¢a cac tai nguyén persons c6 trong hé théng( chinh 1a URI cta
file persons.rdf trong hé théng nay).

<l--mo ta cac file co trong csdl-->

<rdf:RDF
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:foaf="http://xmlIns.com/foaf/0.1/"
xmlins:admin="http://webns.net/mvcb/">

<has>http://localhost/data/vn/persons.rdf</has>

</rdf:RDF>
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8.1.6.2.2 Thiét ké file « grouplist.rdf” :

Luu dia chi URI cua tat ca cac tai nguyén groups c6 trong h¢ théng(chinh la URI cua

file groups.rdf trong hé thong).

<!--mo ta cac file co trong csdl-->

<rdf:RDF
xmlins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:foaf="http://xmlIns.com/foaf/0.1/"
xmlins:admin="http://webns.net/mvcb/">

<has>http://localhost/data/vn/groups.rdf</has>

</rdf:RDF>

8.1.6.2.3 Thiét ké file “ competencelist.rdf”:
Luu dia chi URI cua tit ca cac tai nguyén competences co trong hé théng(chinh 1a

URI cua file competences.rdf trong hé théng nay).

<l--mo ta cac file co trong csdl-->

<rdf:RDF
xmlins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmlins:foaf="http://xmlIns.com/foaf/0.1/" >

<has>http://localhost/data/vn/competences.rdf</has>

</rdf:RDF>

8.1.7 Thiét ké file XSL dé chuyén file RDF sang file SVG

Ung dung phai c6 giao di¢n dd hoa thé hién lugc dd biéu dién cho céac tai
nguyén con ngudi, nhom va kha ning. Va dé trinh duyét web hién thi dugc luoc dd
thi ta phai dung ngén ngit SVG. Cong viéc ma hé théng phai lam 1a chuyén cac dinh
dang RDF sang dinh dang SVG. Vi thé chiing em sir dung ngén ngit XSLT xiy dung
3 file XSL sau :

Person.xsl : dung dé chuyén cac file RDF mé ta ngudi sang dinh dang SVG
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Group.xsl : dung dé chuyén cac file RDF mo ta nhom sang dinh dang SVG
Competence.xsl : dung dé chuyén cac file RDF mo ta kha ning sang dinh dang
SVG

No6i dung cua file Person.xsl :

<!--?xml version="1.0" encoding="UTF-8" ?-->

<xsl:stylesheet version="1.0"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:xsl="http://www.w3.0rg/1999/XSL/Transform"
xmlIns:dt="urn:schemas-microsoft-com:datatypes"
xmins:foaf="http://xmIns.com/foaf/0.1/"
xmins:xlink="http://www.w3.0rg/1999/xlink"
xmins:rdfs="http://www.w3.0rg/1700/01/rdf-schema#"
xmins:dc="http://pURI.org/dc/elements/1.1/"
xmlIns:pc="http://localhost/onto/pc/">

<xsl:namespace-alias stylesheet-prefix="dt" result-prefix="xsl"/>
<xsl:namespace-alias stylesheet-prefix="pc" result-prefix="xsl"/>
<xsl:namespace-alias stylesheet-prefix="rdf" result-prefix="xsl"/>
<xsl:namespace-alias stylesheet-prefix="foaf" result-prefix="xs|"/>
<xsl:output method="xml" version="1.0" omit-xml-declaration = "yes"/>

<xsl:template match="/">
<svg width="750" height="600">
<xsl:apply-templates/>
</svg>
</xsl:template>
<xsl:template match="rdf:RDF">
<xsl:apply-templates/>
</xsl:template>
<xsl:template match="foaf:Person">
<circle cx="375" cy="350" r="55" style="stroke: green; fill: #cfc; stroke-width:1.5; "/>
<!--lay hinh -->
<image x="337" y="320" width="75"
height="65"xlink:href="http://localhost/webapp/EPerson/images/person.png"/>

<l-- cac nhom nghien cuu-->
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<xsl:for-each select="pc:isMemberOf/foaf.Group">
<change>
<xsl:attribute name="pos">
<xsl:value-of select="position()+count(//*[name()="pc:knows')"/>
</xsl:attribute>
</change>
<rect x="60" y="60" width="100" height="25" rx="4" ry="4" style="stroke: white; fill:
none;">
</rect>
<l--lay ten nhom-->
<change><!--thay doi tag na’y-->
<xsl:attribute name="pos">
<xsl:value-of select="position()+count(//*[name()="pc:knows')"/>
</xsl:attribute>
</change>
<text x="20" y="20" textLength="100" lengthAdjust="spacingAndGlyphs" style="text-
anchor: middle; stroke:white;" >
</text>
<l--in hinh chu nhat-->
<change>
<xsl:attribute name="pos">
<xsl:value-of select="position()+count(//*[name()="pc:knows')"/>
</xsl:attribute>

</change>

<image x="0" y="0" width="75" height="60"
xlink:href="http://localhost/webapp/EPerson/images/group.png">

</image>

<l--ve mui ten -->

<image x="430" y="340" width="170" height="20"

xlink:href="http://localhost/webapp/EPerson/images/muiten.jpg">
<xsl:attribute name="transform">

<xsl:value-of select="concat('rotate(’,
string(((position()+count(//*[name()="pc:knows']))*360) div
(count(//*[name()="pc:knows'])+count(//*[name()="pc:isMemberOf'])+count(//*[name()="foaf.kn

ows'))), ,375,350)")"/>
</xsl:attribute>
</image>
</xsl:for-each>
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<l-- cac kha nang-->
<xsl:for-each select="pc:knows/pc:Competence">

<l-- lay hinh kha nang-->
<change>
<xsl:attribute name="pos">
<xsl:value-of select="position()"/>
</xsl:attribute>

</change>

<image x="0" y="0" width="55" height="45"
xlink:href="http://localhost/webapp/EPerson/images/comp.png">

</image>

<l--lay ten kha nang -->
<change><!--thay doi tag na’y-->

<xsl:attribute name="pos">

<xsl:value-of select="position()"/>

</xsl:attribute>
</change>
<text x="20" y="20" textLength="100" lengthAdjust="spacingAndGlyphs" style="text-

anchor: middle;" >
<xsl:value-of select="foaf:name"/>

</text>
<!--ve mui ten -->
<image x="430" y="340" width="170" height="20"

xlink:href="http://localhost/webapp/EPerson/images/muiten.jpg">
<xsl:attribute name="transform">
<xsl:value-of select="concat('rotate(', string((position()*360) div
(count(//*[name()="pc:knows'])+count(//*[name()="pc:isMemberOf'])+count(//*[name()="foaf.kn
ows'))), ',375,350)")"/>
</xsl:attribute>
</image>
<!--in hinh chu nhat-->
<change>
<xsl:attribute name="pos">
<xsl:value-of select="position()"/>
</xsl:attribute>
</change>
<rect x="60" y="60" width="100" height="25" rx="4" ry="4" style="stroke: green; fill:
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none;">
</rect>
</xsl:for-each>

<xsl:for-each select="foaf:knows/foaf:Person">
<a>
<!--IN TEXT RA MAN HINH-->
<change><!--thay doi tag na’y-->
<xsl:attribute name="pos">
<xsl:value-of
select="position()+count(//*[name()="pc:knows'])+count(//*[name()="pc:isMemberOf)"/>

</xsl:attribute>
</change>
<text x="20" y="20" textLength="100" lengthAdjust="spacingAndGlyphs" style="text-
anchor: middle;" >
<xsl:value-of select="foaf:name"/>
</text>

<I--BAT DAU IN HINH PERSON RA-->
<change>
<xsl:attribute name="pos">
<xsl:value-of
select="position()+count(//*[name()="pc:knows'])+count(//*[name()="pc:isMemberOf")"/>

</xsl:attribute>

</change>

<image x="0" y="0" width="55" height="45"
xlink:href="http://localhost/webapp/EPerson/images/person.png">

</image>

<!--VE DUONG THANG QUAY-->

<image x="430" y="340" width="170" height="20"

xlink:href="http://localhost/webapp/EPerson/images/muiten.jpg">
<xsl:attribute name="transform">
<xsl:value-of select="concat('rotate(’,
string(((position()+count(//*[name()="pc:knows'T)+count(//*[name()="pc:isMemberOf']))*360)di
%
(count(//*[name()="pc:knows'"])+count(//*[name()="pc:isMemberOf'])+count(//*[name()="foaf:kn
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ows'))), ',375,350)")"/>
</xsl:attribute>
</image>

<!--BAT DAU IN HINH CHU NHAT-->
<change>
<xsl:attribute name="pos">
<xsl:value-of
select="position()+count(//*[name()="pc:knows'])+count(//*[name()="pc:isMemberOf)"/>
</xsl:attribute>
</change>
<rect x="60" y="60" width="100" height="25" rx="4" ry="4" style="stroke: green; fill:
none;">
</rect>
</a>

</xsl:for-each>

<a >

<xsl:apply-templates select="foaf:homepage"/>

<text x="375" y="420" style="text-anchor: middle;font-family:Time New Romance;
font-weight: bold; font-size:15;">

<xsl:value-of select="foaf:name"/>

</text>

</a>

</xsl:template>

<xsl:template match="foaf:homepage">
<xsl:attribute name="xlink:href">
<xsl:value-of select="@rdf:resource"/>
</xsl:attribute>
</xsl:template>
</xsl:stylesheet>

NOi dung cua file Group.xsl :

<?xml version="1.0" encoding="UTF-8" ?>
<xsl:stylesheet version="1.0"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ



.
Luan vin tot nghiép: Nghién ctru, tim hiéu va xay dung ing dung véi SEMMJ}/& wgb
* M- .

xmins:xsl="http://www.w3.0rg/1999/XSL/Transform"
xmlIns:dt="urn:schemas-microsoft-com:datatypes"
xmlns:foaf="http://xmlns.com/foaf/0.1/"
xmins:xlink="http://www.w3.0rg/1999/xlink"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:dc="http://pURI.org/dc/elements/1.1/"
xmins:pc="http://localhost/onto/pc/">

<xsl:namespace-alias stylesheet-prefix="dt" result-prefix="xsl"/>
<xsl:namespace-alias stylesheet-prefix="pc" result-prefix="xsl"/>
<xsl:namespace-alias stylesheet-prefix="rdf" result-prefix="xsl"/>
<xsl:namespace-alias stylesheet-prefix="foaf" result-prefix="xsl"/>
<xsl:output method="xml" version="1.0" omit-xml-declaration = "yes"/>

<xsl:template match="/">

<svg width="1024" height="768">

<xsl:apply-templates/>

</svg>
</xsl:template>
<xsl:template match="rdf:RDF">

<xsl:apply-templates/>
</xsl:template>
<xsl:template match="foaf.Group">

<circle cx="400" cy="350" r="55" style="stroke: green; fill: #cfc; stroke-width:1.5;
">

<l--lay hinh -->

<image x="363" y="320" width="75" height="60"
xlink:href="http://localhost/webapp/EPerson/images/group.png"/>

<l-- cac kha nang-->

<xsl:for-each select="pc:knows/pc:Competence">

<!--ve mui ten -->

<image x="456" y="340" width="200" height="20"
xlink:href="http://localhost/webapp/EPerson/images/muiten.jpg">

<xsl:attribute name="transform">
<xsl:value-of select="concat('rotate(’, string((position()*360) div

(count(//*[name()="pc:knows'"])+count(//* [name()="foaf:member’))), ',400,350)')"/>

</xsl:attribute>
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</image>
<l-- lay hinh kha nang-->
<change>
<xsl:attribute name="pos">
<xsl:value-of select="position()"/>
</xsl:attribute>

</change>

<image x="0" y="0" width="55" height="45"
xlink:href="http://localhost/webapp/EPerson/images/comp.png">

</image>

<!--lay ten kn-->
<change><!--thay doi tag na’y-->

<xsl:attribute name="pos">

<xsl:value-of select="position()"/>

</xsl:attribute>
</change>
<text x="20" y="20" textLength="100" lengthAdjust="spacingAndGlyphs"

style="text-anchor: middle;" >

<xsl:value-of select="foaf:name"/>
</text>
<!--in hinh chu nhat-->
<change>
<xsl:attribute name="pos">

<xsl:value-of select="position()"/>

</xsl:attribute>
</change>
<rect x="60" y="60" width="100" height="25" rx="4" ry="4" style="stroke: green; fill:

none;">

</rect>
</xsl:for-each>

<l-- cac thanh vien-->
<xsl:for-each select="foaf:member/foaf:Person">
<!--ve mui ten -->
<image x="456" y="340" width="200" height="20"
xlink:href="http://localhost/webapp/EPerson/images/muiten.jpg">
<xsl:attribute name="transform">
<xsl:value-of select="concat('rotate(’,
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string(((position()+count(//*[name()="pc:knows']))*360) div
(count(//*[name()="pc:knows'"])+count(//* [name()="foaf:member’))), ',400,350)')"/>

</xsl:attribute>

</image>

<l-- lay hinh kha nang-->

<change>

<xsl:attribute name="pos">
<xsl:value-of select="position()+count(//*[name()="pc:knows'])"/>
</xsl:attribute>

</change>

<image x="0" y="0" width="55" height="45"
xlink:href="http://localhost/webapp/EPerson/images/person.png">

</image>

<!--lay ten nhom-->
<change><!--thay doi tag na’y-->
<xsl:attribute name="pos">
<xsl:value-of select="position()+count(//*[name()="pc:knows'])"/>
</xsl:attribute>
</change>
<text x="20" y="20" textLength="100" lengthAdjust="spacingAndGlyphs"
style="text-anchor: middle;" >
<xsl:value-of select="foaf:name"/>
</text>
<!--in hinh chu nhat-->
<change>
<xsl:attribute name="pos">
<xsl:value-of select="position()+count(//*[name()="pc:knows')"/>
</xsl:attribute>
</change>
<rect x="60" y="60" width="100" height="25" rx="4" ry="4" style="stroke: green; fill:
none;">
</rect>
</xsl:for-each>
<a >
<xsl:apply-templates select="foaf:homepage"/>
<text x="400" y="380" style="text-anchor: middle;font-family:Time New Romance;
font-size:15; stroke:white;">
</text>
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</a>

</xsl:template>

<xsl:template match="foaf:homepage">
<xsl:attribute name="xlink:href">

<xsl:value-of select="@rdf:resource"/>

</xsl:attribute>

</xsl:template>

</xsl:stylesheet>

Noi dung cua file Competence.xs! :

<!--?xml version="1.0" encoding="UTF-8"?-->

<xsl:stylesheet version="1.0"
xmins:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:xsl="http://www.w3.0rg/1999/XSL/Transform"
xmins:dt="urn:schemas-microsoft-com:datatypes"
xmlns:foaf="http://xmlns.com/foaf/0.1/"
xmins:xlink="http://www.w3.0rg/1999/xlink"
xmins:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"
xmins:dc="http://pURI.org/dc/elements/1.1/"
xmins:pc="http://localhost/onto/pc/">

<xsl:namespace-alias stylesheet-prefix="dt" result-prefix="xsl"/>
<xsl:namespace-alias stylesheet-prefix="pc" result-prefix="xsl"/>
<xsl:namespace-alias stylesheet-prefix="rdf" result-prefix="xsl"/>
<xsl:namespace-alias stylesheet-prefix="foaf" result-prefix="xs|"/>
<xsl:output method="xml" version="1.0" omit-xml-declaration = "yes"/>

<xsl:template match="/">

<svg width="1024" height="768">
<xsl:apply-templates/>

</svg>

</xsl:template>

<xsl:template match="rdf:RDF">
<xsl:apply-templates/>

</xsl:template>

<xsl:template match="pc:Competence">

<circle cx="400" cy="350" r="55" style="stroke: green; fill: #cfc; stroke-width:1.5;
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">
<l--lay hinh -->
<image x="365" y="320" width="75" height="65"
xlink:href="http://localhost/webapp/EPerson/images/comp.png"/>

<l-- cac nhom-->
<xsl:for-each select="pc:isKknownBy/foaf:Group">
<l--ve mui ten -->
<image x="456" y="340" width="200" height="20"
xlink:href="http://localhost/webapp/EPerson/images/muiten.jpg">
<xsl:attribute name="transform">
<xsl:value-of select="concat('rotate(', string((position()*360) div
(count(//*[name()="foaf:Person'])+count(/*[name()="foaf:Group"))), ',400,350)")"/>
</xsl:attribute>
</image>

<change>
<xsl:attribute name="pos">
<xsl:value-of select="position()"/>
</xsl:attribute>
</change>
<text x="20" y="20" textLength="100" IengthAdjust="spacingAndGlyphs"
style="text-anchor: middle; stroke:white;" >
</text>
<l--in hinh chu nhat-->
<change>
<xsl:attribute name="pos">
<xsl:value-of select="position()"/>
</xsl:attribute>
</change>
<rect x="60" y="60" width="100" height="25" rx="4" ry="4" style="stroke: white;
fill: none;">
</rect>
<change>
<xsl:attribute name="pos">
<xsl:value-of select="position()"/>
</xsl:attribute>
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</change>
<image x="0" y="0" width="75" height="60"
xlink:href="http://localhost/webapp/EPerson/images/group.png">
</image>

</xsl:for-each>

<l-- cac thanh vien-->
<xsl:for-each select="pc:isKnownBy/foaf:Person">
<!--ve mui ten -->
<image x="456" y="340" width="200" height="20"
xlink:href="http://localhost/webapp/EPerson/images/muiten.jpg">
<xsl:attribute name="transform">
<xsl:value-of select="concat('rotate(’,
string(((position()+count(//*[name()="foaf:Group']))*360) div
(count(//*[name()="foaf:Person'])+count(/*[name()="foaf:Group"))), ',400,350)")"/>
</xsl:attribute>
</image>
<l-- lay hinh nhom-->
<change>
<xsl:attribute name="pos">
<xsl:value-of select="position()+count(//*[name()="foaf:Group'])"/>

</xsl:attribute>
</change>
<image x="0" y="0" width="55" height="45"
xlink:href="http://localhost/webapp/EPerson/images/person.png">
</image>
<l--lay ten nhom-->
<change>
<xsl:attribute name="pos">
<xsl:value-of
select="position()+count(//*[name()="foaf:Group")"/>
</xsl:attribute>
</change>
<text x="20" y="20" textLength="100" IengthAdjust="spacingAndGlyphs"
style="text-anchor: middle;" >
<xsl:value-of select="foaf:name"/>
</text>
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<l--in hinh chu nhat-->
<change>
<xsl:attribute name="pos">
<xsl:value-of select="position()+count(//*[name()="foaf:Group'])"/>

</xsl:attribute>

</change>

<rect x="60" y="60" width="100" height="25" rx="4" ry="4" style="stroke: green;
fill: none;">

<[rect>

</xsl:for-each>

<xsl:apply-templates select="foaf:homepage"/>

<text x="400" y="420" style="text-anchor: middle;font-family:Time New
Romance; font-weight: bold; font-size:20;">

<xsl:value-of select="foaf:name"/>

</text>

</xsl:template>

<xsl:template match="foaf:homepage">
<xsl:attribute name="xlink:href">
<xsl:value-of select="@rdf:resource"/>
</xsl:attribute>
</xsl:template>
</xsl:stylesheet>

8.2 Thiét ké xurly

Véi cac chirc ning dd dugc dic ta ki trong phan 6.2.3 trén chiing em co céc cac luge
d tuan tu( Sequence Diagrams) va cac luge dd cong tac( Collaboration Diagram) cho
mdt s6 chirc ning chinh nhu sau :

e Churc nang tim nguwoi (Find Person) :

o Sequence Diagram

So d6 Sequence Diagram cho chirc ndng tim nguoi.
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Hinh 8-6 So do Sequence Diagram cho chirc nang tim nguwi.
o Collaboration Diagram

So db Collaboration'Diagram cho chtrc ning tim ngudi.
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- PersonFinder

3. SearchonF a

107 Enter User Name )éN
2o Click on God

4: list of Person's Mame

a: DrawPersani )
I

S Main cRightPane

Hinh 8-7 So dé Collaboration Diagram cho chirc ning tim ngui.
e Chirc niing xem chi tiét thong tin nguoi (View Person’s Detail) :

o Sequence Diagram

So dd Sequence Diagram ¢ho chic ning hién thi thong tin.
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Hinh 8-8 So dé Sequence Diagram cho chirc ning hién thi théng tin.
o Collaboration Diagram

So dd Collaboration Diagram cho churc niang hién thi thong tin.
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1:
21 Click on Detaild
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etail{string rdffilestring striame)

B: Fl%ge Loadg

s PersonFmder

S Loadisting rdffile, string strMame) R .
51 Gt Al Nmatinn of Person 70 Display Infu:urﬂ;tmn of Persaon

- RdfFarser - Detail

Hinh 8-9 So dé Collaboration Diagram cho chirc nang hién thi théng tin.
e Chirc nang thém nguoi (Add Person) :

o Sequence Diagram

So d6 Sequence Diagram cho chirc nang thém nguoi.
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o Collaboration Diagram

So d6 Sequence Diagram cho chirc nang thém nguoi.

29::I.:,?(§:1d||lq:go : CompetenceFinder

10: 0T reate Check Bos © 00t ’“‘”%E‘E” _— E
=

et ﬂkﬁ_oﬁmpetenceso
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11:
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—

?Q\ — | — | Y
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L XML ity

Hinh 8-11 So d6 Sequence Diagram cho chirc ndng thém nguwi.
e Chirc nang xo4 nguoi (Delete Person) :

o Sequence Diagram
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So d6 Sequence Diagram cho chirc nang thém mot ngudi mot ngudi trong hé thong
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Hinh 8-12 So d6 Sequence Diagram cho chirc ndng x6a nguoi.
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o Collaboration Diagram

So do Collaboration Diagram cho chirc nang x6a ngudi trong hé thong.

1
2
3 0i5ubmit Find(
4 /iSelect Person to Delete
B: X Submit Delete( 4. fi Search On FuIIName(}

- DeletePerson ‘PersonFinder

‘User

Persin 8: finew) PersonSerializer])
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0: iDeleteF ramListFil ed
iDeletaF ramOthersFilesn
14 iDeleteFilen

: PersonSerializer

s FileUtility

Hinh 8-13 So do Collaboration Diagram cho chirc nang xé6a ngwoi.
e Chirc nang cap nhat thong tin ngwoi (Update Person)
o Sequence Diagram

So dd Sequence Diagram cho chirc ning cip nhét nguoi..
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o Collaboration Diagram

So db Collaboration Diagram cho chtrc ning cap nhat ngudi.
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Hinh 8-15 So d6 Collaboration Diagram cho chirc ning cap nhat nguwoi.
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e Chirc niing cip nhat dia chi trang lién quan dén nhiéu nguoi (Update
Personal Page by URL)
o Sequence Diagram

So d0 Sequence Diagram cho chirc ning cap nhat trang Web lién quan cho c4 nhan.
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Hinh 8-16 So d6 Sequence Diagram cho chirc nang cap nhat trang Web lién
quan cho ca nhan.

o Collaboration Diagram

So dd Collaboration Diagram cho chiic ning cap nhat nguoi trang Web lién quan.
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Hinh 8-17 So dé Collaboration Diagram cho chirc ndng cap nhat nguwoi trang
Web lién quan.
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8.3 Thiét ké giao dién

8.3.1 So do lién két cac man hinh
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Hinh 8-18 So dd lién két cac man hinh.
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8.3.2 Mt s6 man hinh chinh cta trng dung:

8.3.2.1 Giao dién chinh cua phan hé nguwoi dung :

oo

@ Nguwoi ® Khanang @ Nhom inClude

! isMemberO
Bing Thi Bich Thiy L
Duwong Anh Bire ) {
Trwong M§ Dung
Mguyén Tign Huy | il
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MguyEn Van Khiét
Mguyén Phudc Tat Bat
D Xufn Quang

Bd Lénh Hing San
Trén Thi Bich Hanh
Trén L& Héng Dii

Trén Minh Trigt

Mguyén Thi Thu Thiy
L& Hodi Béc

Mguyén Binh Thic

Ly Quiic Ngoe
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isMemberQf

knows

/

&

Copyright © 2005,
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8.3.2.2 Giao dién chinh cua phan hé admin :

Ten [
® Nguwoi @ Khaning @ Nhom
Bidng Thi Bich Thiy

Durong Anh Birc
Trweeng My Dung

Nguyén Tign Huy

Tran Blan Thu

Lam Quang i

Mguyén Thi Bich

Nguy&n Tén Trén Minh Khang
FPham Marm Trung

Lam Tri Tin

MguyEn Wan Khidt

Mguyén Phude Tat Bat

BE Xudn Quang

£ Lénh Hiing Sorn

Trdn Thi Bich Hanh

Trdn L& Hing DO

Tran Minh Triet

Mguyén Thi Thu Thiy

L& Hogi Béc

Persons Competences
Mguyén Binh Thic =
Ly Qudc Mgoc
Pham Pham Tuyét Trinh (
" g
\qunownBP’/

inClude

/""_"""-\__ \

member

isKnownBy

isMemberOf

.
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4 Giao dién ciia chirc nang tim nguoi:

1o SN TN | ’ &
% " B ST |
@ Npgndi @ Khianing @ Nhim It H& Béoouéc b
Tran Ban Thu ‘
MguyEn Thi Thu Thii
1 Minh Thir

inh T&Er;;

&

Nouy&n Thi niar@n

% .
SQL Server _J
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<4 Giao dién ciia chirc ning xem théng tin chi tiét:

iTru'o'ng My Dung} i:lguyén Minh Tuéa

Competences
Competences
Competences
Competences
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“oiérvem™ | “Emanst

Ten [

@ Ngwsi ®Khinang ® Nhim

Chu Tat Bich San
BE Ai Ngoc
Hé Bo Quéc

Myuyén Thi Diém Tién
Pham Thi Thanh Hoa
Pharm Thi Bach Hué
Pham Nguyén Crong
Bui Minh Tir Diém

L& Thi Mhan

Lwong Han Co
Mguyén Trén Minh Thu
Mguyén Wit Thanh

L& Bire Duy Nhin
Lirang Wi Minh

Wi Giang Nam

Fham Mguyén Thio
Cao Bang Tén

Mguyén Minh Tuin

Bd Hoang Cuwérng

Mai En Cuéng
Pham Mguyén Anh Hu
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4+ Giao dién ciia chirc niing cip nhit thong tin:

© Canhan
Them nguti
X043 nguiii
Cap nhat théng tin nguir

Cap nhat theo URL

Cap nhét theo tén (Internet)
Cap nhét theo tén (Localhost)

© Nhém ngudi
Thém nhdm
Xos nhdm

Cap nhat théng tin nhdm

©Kha nidng

Thém kha ndng
%04 kha ning
Cap nhat théng tin kha nang
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4+ Giao dién ciia chirc niing thém nguoi:

© Ca nhan
Thém nguidi
®03 nguidi
Cap nhat théng tin nguii

Thong tin | |
no1 lam viéc

Cap nhat theo URL M, Mrs, | |
Cap nhat theo tén (Internet) Dr, etc Thing tn | |
Cap nhat theo tén (Localhost) — noi hoe tap 3
Ho va tén |Mguyén Van A ‘
© Nhom ngudi ) :
FLHIL ‘Hocvi  |Tién Si \ : RANG 5
Thém nhdm
dearoow ; Email |nva@yahuo.com ‘ b
Cap nhat thdng tin nhdm 3
page| | R

© Kha nang
Thém kha néng ‘Hinh anh | |
®04a kha nang
Cap nhat théng tin kha néna Dién thoai | |

Pia chi cac trang web hién quan ciach nhau
bang dau '’

F Quy trinh phét Onatms, | [Mobie @

itn phiin mém theo bdc métva  Agent

L. ot e v
@ Done ii Local intranet
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4+ Giao dién ciia chirc niing x6a mdt nguoi ra khéi hé thong:

© Canhan
Thém nouidi
®Xod ngud
Cap nhat thing tin ngudi

Cap nhat theo URL

Cap nhat theo tén (Internet)
Cap nhat theo tén (Localhost)

© Nhom ngudi
Thém nhdm
%03 nhém

Cap nhat théng tin nhdm

Thém kha nang
Zoa kha ndng
Cap nhat thing tin kha ning

E Dione q Local intranst
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4+ Giao dién ciia chirc niing sira thong tin c4 nhan:

-

- -

o

© Ca nhan
Thérm noudi
Xod ngui
Cap nhatthéng tin ngui

Cap nhat theo URL

Cap nhat theo tén (Internet)
Cap nhat theo tén (Localhost)

© Nhém ngudi
Thém nhdm
%03 nhdm
Can nhat théing tin nhdm

© Kha ning
Thém kha ning
®os kha ndng
Cap nhat théng tin kha nang

S —

| TIM T HONSEHINTC ATNUAN

th _Tm ]

Tran Ban Thu
Miguyél Thi Thu Thi
2n Minh Thir

TUONE TN NG AN EC

Wortlk
Homep

Schoel | |
Hemepage

|http'ﬂlncalhnsl!datafvnfpersnnfww \s|
age

&
——————————————
r, Mrs,
Dr,

|Mss ‘

Ho vatén |Nguy5n Tréin Minh Thu ‘

Hocwi |Tlém ST ‘

Email |ntmthu@ﬁt hemuns. eduwn ‘

Homepage |http'fflncalhnst}datafvnfpersnn!w‘w‘

Hinhanh | |

Bitn thoai | ‘

.

El Dane
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| 00 L4 httpe flocalhost/pagefindes. htm
Cép tim kiém

Trang nht
Chinhtri- Xahti _ :
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B séng Vi\'e_'t kidu, v Cﬁflg 1a mat Ncéch‘vu'o:t qua:‘chi.nh
Fhoathon minh nhung qué huong cling 14 minh dit dep
S w cho nhiing ai hift va dém chip nhin khém phd.
— e e . CINTT - Truyen thing ¢ et
| Cép nhdttat c& | Cép nhat lea chon | Mg Viet bén Hg 5 tirve i R
phrong TE Dwong Anh Enve
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Eobocon 2005 ba bt Nea.
Copyright © 2005, Binh chon 1800 .

Tré chuyén tnre tuyén

Anh véi ban bé mang trong léng mét nung nfu duy nhit: hoc gidi va vé
mrde phuc . Bt mréde hda binh, mét 56 ban be chon con dwdng & lad |!

Hinh 8-28 Giao dién cua chirc nang cap nhat théng tin thong qua URL

- o o o ofl ) o o o o



Luan vin tot nghiép: Nghién ctru, tim hiéu va xay dung ing dung véi m

Nguyn Thi Thu Thy Mzh? cac I7p c7a C3 Bng Th? Bich Th?

Luru Nguyén Thiy Mgén 2 T - Tu’n ni 5
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chuong trinh
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B7ch Hung Khang. Witn CITT. Phé tru?
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Bilhards. ... Lo ding 4% Mng Thiy va
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Chwong 9 KET LUAN VA HUONG PHAT
TRIEN

9.1 Két luan

Ngay nay v&i mot luong thong tin kha nhiéu trén mang, dong thoi sb lugng
ngudi dung truy cap trén mang rat nhiéu di lam cho viéc tim kiém, trinh bay va duy
tri thong tin trén web ngady cang tré nén kho khan hon. Bung luc nay cong nghé
Semantic Web ra doi da that sy dem lai niém hy vong, mét budc phat trién méi cho
thé hé web hién tai. Cong nghé Semantic Web da gitup cho con ngudi c¢6 thé thém ngir
nghia vao céc tai liéu bang ngdn ngit ma may tinh c6 thé hiéu dugc. Pidu nay lam cho
may tinh hiéu dugc thong tin trén Web, tir d6-gitip cho viéc tim kiém duoc nhanh hon
va chinh xac hon. V&i cong nghé Semantic Web dit li¢u trén web da dugc dinh nghia
va lién két theo cach ma may tinh c6 thé hiéuduwoc khong chi cho nhitng muc dich
hién thi ma con cho muc dich tu déng, tich hop va tai st dung dir li¢u qua cac ung
dung khéac nhau.

Semantic Web that su mang lai nhiéu thuén loi nhu vay nhung dé that sy hiéu rd
va nim vitng Semantic Web 1a diéu khong dé dang. Do vy, muc tiéu cia dé tai luan
van dit ra gdm hai phan chinh nhu sau:

Vé Iy thuyét: mue tiéu 1a tim hiéu, nghién ctru vé Semantic Web bao gdm céc
phan nhu: kién tréic cac ting trén Semantic Web, cac ngdn ngit duoc st dung trong
Semantic Web, RDF nén tang ctia Semantic Web ciing nhu ngén ngit truy van trong
RDF .

Vé phén teng dung minh hoa: muc tiéu 1a nim viing duoc cac ki thuat thao tac
trén dir licu RDF: cach tao mot tai liéu RDF cling nhu viée luu trit va truy van trén tai
liéu nay. Bén canh d6 tng dung yéu cau xay dung dugc mot ontology duoc sir dung

nhu mot bo tir dién cho ung dung.
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Noi dung dé tai dwa ra kha rong va chi dugc thuc hién trong vong 6 thang do
vy dé hoan tat dé tai nay chung em phai gip rat nhiéu kho khin vé mat tim kiém tai
lidu, doc hiéu tai liéu va mot s6 k¥ thuat dé van dung kién thirc minh da tim hiéu duoc.
Nhung bu dap lai nhitng kho khan vat va d6 1a chung em di tiép thu dugc rat nhidu
kién thirc méi la va rat b ich vé Semantic Web - mot cong nghé Web twong lai va két
qua xung dang d6 chinh 1a chung em d3 hoan thanh dwgc nhitng muc tiéu, yéu cau

dua ra cua dé tai.

9.1.1 Két qua vé mat nghién ctru

Qua qua trinh nghién ctru va tim hiéu vé linh vye Semantic Web, ching em da
hiéu duoc va ghi nhén lai mot sb két qua dat dugc nhu sau:

e Tim kiém duoc nhiéu tai liéu hay va bdich v& Semantic Web .

e Hiéu duoc vé cong nghé Semantic Web, mot linh vuc dang dugc danh gia déy
tiém nang, htra hen s& mang lai nhitng 1gich khong 16 vé& mit tri thirc cling
nhu vé mit kinh té . Két qua dat duwge khi nghién ctru vé Semantic Web nhu
sau:

» Nam rd vé cong nghé Semantic Web, so sdnh dugc Semantic Web véi Web
hién tai cling nhu nhirng thuan lgi ma Semantic Web mang lai.

> Nam 1o vé kién tric Semantic Web va vai trd cac 16p trong kién trac
Semantic Web .

> Tim hiéuwvé RDF , mot ngdn ngit nén tang va giit vai trd kha quan trong
trong kién tric Semantic Web bao gom: lugc do RDF dung dé mé ta cac tai
nguyén dudi dang d6 thi, cii phap RDF/XML dung dé tao ra mot tai lidu
RDF , RDF Schema dung dé dinh nghia céc 16p va cac thudc tinh , FOAF-
mot bo tir vung mo ta thong tin vé con ngudi.

> Tim hiéu vé ngdn ngit truy van trong RDF d6 1a ngon ngit SPARQL, cach

tao ra mot cau truy van cling nhu vi¢c truy van dit liéu trong tai li¢u RDF .
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> Ngoai ra, luan van cling da tim hiéu mot s6 ing dung lién quan dén
Semantic Web va cac cong cu hd tro cho viéc phat trién Semantic
Web .Trong d6 c6 mot tng dung hét strc quan trong trong linh vuc quan ly
dir ligu (tri thue), do 1a Semantic Search Engine da va dang duoc xay dung
trén thé gi6i.
9.1.2 Két qua vé chwong trinh trng dung
béi véi ung dung minh hoa ching em da hoan tat duoc muc tiéu ctua luan van
dé ra 1a nam virng cac k¥ thuét : t6 chirc, luu trit va truy van trén.dit liéu RDF. Cach
sir dung bo tir vung FOAF dé mé ta thong tin vé con nguoi va nhom ngudi trong hé
théng. Ngoai ra chung em ciing dd xdy dung dugc b tu dién (ontology PC) mé ta
thong tin ca tai nguyén kha ning(competence) va mdi-quan hé giira tai nguyén nay
véi tai nguyén con ngudi( person) va tai nguyén nhom nguoi(group).
Vé mit chuong trinh két qua thu dugc 1a hai phan hé chuwong trinh: mot phan hé
danh cho nguoi stt dung va mot phén-hé danh cho ngudi quan tri.

e D4i phan hé danh cho nguoi ding: HS tro viéc tim kiém thong tin ciia mot
nguoi, mot nhom nghién ctru va kha nang caa ho trong mot to chirc cung véi
viéc hién thi thong tin lién két véi nhau mot cach truc quan sinh dong thong
qua viéc vé luge do chi tiét.

o Dbi vai phan hé danh cho ngudi quan tri: Ho trg viée cap nhat thong tin vé céc
dbi twong trong hé théng d6 1a con ngudi, nhom ngudi, va kha ning coa ho
trong mot td churc. Ngoai ra hé théng con hd trg viée cip nhat thong qua cac
URL va thong qua viéc tim kiém trén mang toan ciu.

Sau khi hoan tat dugc tng dung chiung em con nim thém dugc cac kién thirc
vé cong nghé : NET, JavaScript, XSLT, SVG va quan trong hon ca la ching em da
nim dugc kha nang luu trit nglt nghia cua ctai liéu RDF bang cach dung URI dé mé ta

cac tai nguyén lién quan.
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9.2 Hwéng phat trién

Luan van da duoc khép lai voi nhitng két qué dat dugc theo yéu cau cua deé tai
dua ra. Tuy nhién qua qué trinh thyc hién dé tai chung em nhan thdy van con nhiéu
véan d¢ khac lién quan dén linh vuc nay can duoc quan tdm. Do vy nhitng van dé nay
chung em xem nhu hudng phat trién ciia dé tai dé nghién ctru tiép sau nay. Sau day

ching em xin trinh bay nhitng huéng phat trién cia dé tai:

e Dbi v6i phan 1y thuyét: Ching em con phai nghién ctrusiu hon vé Semantic
Web, dic biét 1a mot sd tang trong kién trac Semantic Web ( nhu tang Logic
hay 1a Proof), tir 46 méi c6 thé md rong (mg dung thong qua viéc xir Iy ngdn
ngit tu nhién dé dua tinh ngit nghia (semantic) vao trong tng dung ctia minh.

e Dbi v4i tng dung di xay dung : Vi dir liéu cua tmg dung chi c6 tinh chat minh
hoa nén dé dat duoc nhitng két qua ma cong nghé Semantic mang lai can t6
chtre dit liéu phong pht hon, mé rong phamvi ctia to chirc ra toan thé gidi.

e Phat trién ung dung thanh mét-Semantic Search Engine hd tro tim kiém da
linh vuc, cling nhu da théng tin

e Ung dung ciing can c6 mot bo tir dién tir ddong nghia phong phu va thong minh
vé cac linh vire ma ng dung hd tro, dé hd tro tim kiém c6 ngit nghia t6t hon.
Hy vong nhiing hudng phat trién nay s& duoc thuc hién trong mot twong lai

gan.

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ



‘1
Luan vin tot nghiép: Nghién ctru, tim hiéu va xay dung ing dung véi SEMW wgb
@ e— (=

TAI LIEU THAM KHAO

(C22.9) 7 (e

Semantic Web:

[1] Luan vin cir nhan tin hoc 2003 -D6 Ngoc Toan- Dinh Hiéu Nghia

[2] RDF Resource Description Framework, URI:http://www.w3c.org/RDF/

[3] FOAF Vocabulary Specification - Namespace Document 2 Sept 2004 - FOAF
Galway Edition, URI:http://xmlns.com/foat/0.1/

[4] They Rule, URI: http://www.theyrule.net/

[5] The Friend of a Friend (FOAF) project, URLhttp://www.foaf-project.org
[6] Foaf explorer, URI: http://xml.mfdconsult.dk/foat/explorer/

[7] Foafnaut, URI: http://www.foafnaut.org/

[8] Cascading Style Sheets (CSS), URI: http://www.w3.org/Style/CSS/

[9] OWL, Ontology Web Language, W3C Recommendation,Feb. 2004, URI:

http://www.w3.0rg/2004/OWL/
[10] Berners-Lee, Tim(1998). Semantic Web Road map , URI:

http://www.w3.org/Designlssues/Semantic

[11] Berners-Lee, Tim (1999). Web Architecture from 50,000 feet, URI:

http://www.w3.org/Designlssues/Architecture

[12] Bray, Tim (1999). XML Namespaces by Example , URI:

http:// www.xml.com/pub/a/1999/01/namespaces.html
[13] Berners-Lee, T. What the Semantic Web can

represent. URI:http://www.w3.org/Designlssues/RDFnot.html
[14] Berners-Lee, T., Hendler, J., and Lassila, O. The Semantic Web. Scientific
American, May 17 2001, 34-43.

[15] Bieber, M. and Kacmar, C. Designing hypertext support for computational

applications. Communications of the ACM.

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ



-~
Luan vin tot nghiép: Nghién ctru, tim hiéu va xay dung ing dung véi SEMW wgb
@ e— (=

[16] Hendler, J., Berners-Lee, T., and Miller, E. Integrating Applications on the
Semantic Web, 2002, URI: http:/www.w3.0rg/2002/07/swint .
[17] RDF/XML Syntax Specification (Revised), URI: http://www.w3.org\TR\rdf-

syntax-grammar\ ,W3C Recommendation, February 10, 2004

Dave Beckett, ed.

[18] RDF Vocabulary Description Language 1.0: RDF Schema, URI:
http://www.w3.org/TR/rdf-schema/ ,W3C Recommendation, February 10, 2004
Dan Brickley, R.V. Guha, eds.

[19] RDF Primer, http:/www.w3.org/TR/rdf-primer/ ,W3C Recommendation,
February 10, 2004 Frank Manola, Eric Miller, eds.

[20] Resource Description Framework (RDF): Concepts and Abstract Syntax, URI:

http://www.w3.org/TR/rdf-concepts/ , W3C Recommendation, February 10,

2004 Graham Klyne, Jeremy Carroll, eds.

[21] RDF Semantics, URI: http://www.w3.org/TR/rdf-mt/ ,W3C Recommendation,
February 10,2004Patrick Hayes, ed.

[22] RDF Test Cases, http://www.w3.org/TR/rdf-testcases/ ,W3C Recommendation,
February 10,2004Jan Grant, Dave Beckett, eds.

[23] http://www.w3¢.org/TR/1999/REC-rdf-syntax-19990222/

[24] http://wwwe.ilrt.bris.ac.uk/discovery/rdf/resources/

[25] http://www.scientificamerican.com/2001/0501issue/050 1berners-lee.html

[26] http://infomesh.net/2001/swintro/

[27] http://www.semanticweb.org/

[28] http://talad.sis.pitt.edu/marut/soa/

[29] http://www.w3.org/TR/daml+oil-axioms

[30] http://monkeyfist.com/articles/815

[31] http://www.cs.umd.edu/projects/plus/SHOE/pubs/heflin-thesis.pdf

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ



e
Luan vin tot nghiép: Nghién ctru, tim hiéu va xay dung ing dung véi SEMW wgb
an@em— (=

[32] http:// www.w3.0rg/2001/12/semweb-fin/w3csw.html

[33] http://www.newarchitectmag.com/documents/s=2453/new1020218556549/index
html

[34] http://www.swi.psy.uva.nl/ETAIJ/SeWeb/scope.html

[35] http://www.netcrucible.com/semantic.html

[36] http://ftrain.com/google takes all.html

SVG:

[37] Scalable Vector Graphics (SVG), W3C RecommendationJan. 2003, URI:
http://www.w3.org/TR/SVG/

[38] http://www.adobe.com/

XSLT:
[39] http:// www.w3.org/TR/xslt

DAMLA+OIL:

[40] http://www.daml.org/

[41] http://www.ontoweb.org/index.htm

[42] http://www.semanticweb.org/SWWS/program/index.html

[43] http://www.xml.com/pub/a/2002/01/30/daml1.html

[44] http://www.w3.org/TR/daml+oil-model

[45] http://www.w3.org/TR/daml+oil-walkthru/

[46] http://ubot.lockheedmartin.com/ubot/
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Dich Vu Web:

[47] http://www.daml.org/services/

[48] http://www-106.ibm.com/developerworks/webservices/library/ws-

soaprdf/?loc=dwmai

[49] http://www.semanticweb.org/SWWS/program/index.html

[50] http://msdn.microsoft.com/library/default.asp?url=/nhp/Default.asp?contentid=2
8000523

[51] http://www6.software.ibm.com/developerworks/education/co-soap/index.html

(kostenlose Registrierung erforderlich)

[52] http://www.cs.vu.nl/~dieter/wsmf/

[53] http://swws.semanticweb.org/

[54] http://jcp.org/aboutJava/communityprocess/review/jsr026/

[55] http://www.w3.org/TR/wsdl

[56] http://www-4.ibm.com/software/solutions/webservices/pdf/WSFL.pdf

[57] http://www.gotdotnet.com/team/xml_wsspecs/xlang-c/default.htm

[58] http://msdn.microsoft.com/library/default.asp?url=/library/en-

us/dnglobspec/html/ws-routing.asp

[59] http://gotdotnet.com/team/xml_wsspecs/dime/default.aspx

[60] http://playground.sun.com/srvloc/slp_white_paper.html

[61] http://paul.rutgers.edu/~kashyap/workshop.html

[62] http://www.aifb.uni-

karlsruhe.de/AlIK/veranstaltungen/aik9/presentations/slides/wsmf-aiftb.pdf

[63] http://www-106.ibm.com/developerworks/library/ws-soaprdf/?n-ws-372

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ



e
Luan vin tot nghiép: Nghién ctru, tim hiéu va xay dung ing dung véi SEMW wgb
@ e— (=

[64] http://www.ilrt.bris.ac.uk/discovery/2000/08/www9-slides/henrik/soaprdf.html

Hé Thong Agent:

[65] http://www.cs.umd.edu/users/hendler/AgentWeb.html

[66] http://www.agentcities.org/

[67] http://www.agentlink.org/

[68] http://sharon.cselt.it/projects/jade/

[69] http://www.insead.fr/CALT/Encyclopedia/ComputerSciences/Agents/

[70] http://autonomousAgents.org/2002/o0as/

[71] http://ubot.lockheedmartin.com/ubot/

[72] http://www.csc.liv.ac.uk/~valli/OMAS-CFP.html

Truy Van Dir Liéu RDF:

[73] http://triple.semanticweb.org/

[74] http://139.91.183.30:9090/RDF/RQL/index.html

[75] http://139.91.183.30:9090/RDF/publications/tr308.pdf

[76] http://infomesh.net/2001/12/map/data.n3

[77] http://www.ninebynine.org/RDFNotes/RDFForLittleLanguages.htm

[78] rdfDB query language -> http://guha.com/rdfdb/query.html

[79] RQL by ICS-FORTH -> http://139.91.183.30:9090/RDF/RQL/
a) The RQL User Manual -> http://139.91.183.30:9090/RDF/RQL/Manual.html
b) RQL: A Declarative Query Language for RDF*
http://139.91.183.30:9090/RDF/publications/www2002/www2002.pdf
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¢) Querying Community Web Portals*
http://139.91.183.30:9090/RDF/publications/sigmod2000.html

[80] Sesame RQL by Aidministrator Nederland -> http://sesame.aidministrator.nl/
(slightly deviates with original ICS-FORTH RQL)

a) Query Language Definition ->

http://sesame.aidministrator.nl/publications/del9.pdf

b) Sesame: A generic Architecture for Storing and Querying RDF and RDF

Schema -> http://sesame.aidministrator.nl/publications/del 1 0.pdf

c¢) Babysteps in Sesame RQL -> http://sesame.aidministrator.nl/publications/rql-

babysteps.pdf

[81] RDF Squish query language and Java implementation ->
http://ilrt.org/discovery/2001/02/squish/
a) Inkling: RDF query using SquishQL => http://swordfish.rdfweb.org/rdfquery/
b) RDF: Extending and Querying RSS channels ->
http://ilrt.org/discovery/2000/1 1/rss-query/

c¢) “Three Implementations of SquishQL, a Simple RDF Query Language” ->

http://freeece.free.fr/iswc/aceepted.html

[82] RDQL in Jena toolkit -> http://www.hpl.hp.com/semweb/

a) Matching RDF Graphs -> http://www-

uk.hpl.hp.com/people/jjc/tmp/matching.pdf

b) Jena: Implementing the RDF Model and Syntax Specification -> http://www-
uk.hpl.hp.com/people/bwm/papers/20001221-paper/

[83] TRIPLE http://www.dfki.uni-kl.de/frodo/triple/

[84] TRIPLE-An RDF Query, Inference, and Transformation Language ->
http://www.dfki.uni-kl.de/frodo/triple/TripleReport.pdf
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[85] Intellidimension RDFQL Reference Manual (aka RDFGateway) ->

http://www.intellidimension.com/RDFGateway/Docs/rdfqlmanual.asp

[86] RDFPath http://zoe.mathematik.uni-osnabrueck.de/RDFPath/
a) “Transforming RDF with RDFPath”._http://zoe.mathematik.uni-
osnabrueck.de/QAT/Transform/RDFTransform.pdf

[87] Versa, the RDF query language ->
http://uche.ogbuji.net:8080/uche.ogbuji.net/tech/rdf/versa/main.doc?xslt=../../../

main.xslt
a) Versa Specification ->

http://uche.ogbuji.net:8080/uche.ogbuji.net/tech/rdf/versa/versa.doc?xslt=/ftss/d

ata/docbook html1.xslt

b) Versa by Example ->

http://uche.ogbuji.net:8080/uche.ogbuji.net/tech/rdf/versa/versa-by-example.txt

[88] DAMLA+OIL Query Language (DQL) Specification ->

http://www.daml.org/listarchive/joint-committee/108 1.html

[89] A RDF Query Language based on DAML ->
http://www.langdale.com.au/RDF/DAML-Query.html

[90] KAON Tool Suite -=> http://kaon.aifb.uni-karlsruhe.de/

[91] Cerebra: RDF Inference Engine -> http://www.networkinference.com/

CIDOC/ABC:

[92] http://metadata.net/harmony/

[93] http://cidoc.ics.forth.gr/

Amaya/Annotea:
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[94] http://www.w3.0rg/2001/Annotea/

[95] http://www.w3.org/Amaya/

UML va RDF:

[96] http://jodi.ecs.soton.ac.uk/Articles/v01/i08/Cranefield/

[97] http://www-db.stanford.edu/~melnik/rdf/uml/

[98] http://maria.grci.com/codipsite/Tools/Tools.html

[99] http://www.semanticweb.org/SWWS/program/full/paperl.pdf

[100]http://www.interdataworking.com/converter/

[101]http://ubot.lockheedmartin.com/ubot/
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PHULUCA

CAC UNG DUNG VA DU AN VE Semantic Web

e RDF Gateway cua Intellidimension - mt by ung dung semantic web trén nén MS
Windows NT/2000/XP cho phép quan ly dit li¢u dang RDF. N6 cling dugc xem la
mot application server, web server. N6 chira mét hé CSDL RDE suy dién.

e Catalogue 4.0 file explorer, Soft Experience. Mot tién ich trén Wins nham thu thap

metadata tr HTML, Adobe XMP, MS Office, Staroffice, Mac, PDF, JPEG/TIFF

images, va mot sb dinh dang khac. N6 ciing chorphép phat sinh cic bao cio
HTML, XML, hay RDF. Ngoai ra, n6 cd thé phat sinh RDF hay RDF dang SVG.

e rdftp server viét boi Vangelis Vassiliadis; Mot PHP server dung cho RDF, ho trg
I trit dit liéu trén CSDL quan hé, cho phép truy cép thong qua truy van, va cap
nhat thao tac thong qua HTTP. Xem online demo.

e RDF Gateway JDBC Driver (RDFJIDBC) v0.9.5.1 viét boi Intellidimension — 14

mot JDBC driver cho phéptruy cap RDF Gateway tur Java.
e Semantic Web Server cung cip bdi Empolis. Mot server chay trén nén J2EE, hd

trg Iuu trit & truy van'mé hinh RDF. N6 ciing cho phép thao tic trén Topic Maps
& RDF.

e [Edutella - Mot dy an dya trén RDF, cung cép mot Co s& ha téng (infrastructure)
hd trg backup, truy van, va phan tan cho cac hé thong JXTA peer-to-peer.

e RDFSuite chita RDF Query Language (RQL) V1.0, RDF Schema Specific
DataBase (RSSDB) V1.0, va Validating RDF Parser (VRP) V2.0; duoc viét boi

Vassilis Christophides va Greg Karvounarakis, Institute of Computer Science.

e Bitzi File Metadata RDF Dump cung cip boi Bitzi. Puoc xem 1a mot ngudn dir

liéu 200.000 files dang RDF/XML va cho phép xem mién phi.
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e Online RDF-to-XRDF converter tai University of Essen, dugc chinh pha Dtrc hd

trg phat trién.

e Ngon ngit CIM/XML hd trg mé hinh hé théng cao cap - Mot ing dung RDF c¢6 sir
dung bd cu phéap con cuia XML va RDF Schemas.

e CARA Perl RDF API viét boi Stefan Kokkelink, University of Osnabrueck,

Germany - phan mém mién phi duoc phat trién trong dy an CARMEN.

e Xpetal tool cho phép chuyén tir UML sang RDF, viét bdi Arnold deVos - mot
thanh vién cta du 4n Xmodel. Xpetal tiép nhin Rational Rose petal model files rdi
phat sinh RDF néu céc thudc tinh UML va cac role lién quan 1a 4nh xa tuong tng
cua cac thudc tinh RDF.

e Squish — cho phép 1ap cac truy van RDF phu¢ tap-trén Java, viét boi Libby Miller,
ILRT, University of Bristol, UK. Squish'1a mot ngon ngit gibng SQL, dugc dung
dé thuc hién cac truy van trén RDF, dugc viét trén nén Java RDF API, cho phép
giao tiép voi CSDL SQL hay mé hinh bd nhd.

e Universal [earning Format (PDE version) - mot tdp module cac dinh dang

XML/RDF nham mo ta cac ‘ndi dung hoc duogc truc tuyén’ trén cac dinh dang
khéc.

e XOTcl RDF, University of Wien, Ao. HS trg RDF trén ngon ngit Extended Object
Tel (XOTCL).

e Du an Web Resource Application Framework (WRAF) — cho phép xay dung cac

g dung - cac ing dung ndy hoan toan sir dung mé hinh dit liéu RDF dé nhan biét
Semantic Web. WRAF duoc viét bang ngén ngit Perl.
e MusicBrainz Metadata boi CD Index, mdt Ung dung Dublin Core metadata

(RDF/XML), hd trg m6 ta ndi dung dia CD nhu tén dia, nghé si, tén bai hat, ...

e Leveraging UML in RDF boi Sergey Melnik. Mot ban phat thao cac ¥ tuéng nham

tao ra mot ‘UML tuong thich RDF’ dé biéu dién mé hinh quan niém UML bang
RDF.
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e Ontology Interchange Language (OIL) Project - mot du 4n nham phat trién mot

chuan cho phép ndi cac Ontology lai véi nhau. N6 sir dung cac chuan Web nhu
RDF, RDF Schemas, XML and XML Schemas.

e RDFPic — mdt cong cu cho phép nhing m6 tda RDF ctia mot image vao chinh n6
(anh ki thuét sd).

e Zope Project ho trg RDF, 1a mot phén cua du an Mozilla.

e Non-Governmental Organizations Sector Support Program (NGOSS), Moscow,

Nga, dung RDF dé t6 chira site.

e UK Mirror Service mét dich vu qudc gia ctia vuong quoc Anh, cho phép thu thap

va 1ap ban sao cac phan mém va cac ngudn dir liéu trén the gioi.

e The CERES Thesaurus Effort - CERES (California Environmental Resources

Evaluation System) va USGS Biological Resource Division, xiy dung bo tir dién

tir dong nghia ki thuat sé.
e XWMF - An eXtensible Web:Modeling Framework bdi Alexander Block va

Reinhold Klapsing, University of ‘Essen, buc. XWMF st dung mot mo hinh

metadata dé xac dinh néi dung va cAu trac cia mot web site, va tao cc statements
vé cac thanh phan ctia website' bang RDF. B9 cong cu nay cung cip RDF parser
(cho phép xt 1y vafruy van cac md hinh dit liéu RDF) va trinh bién tap do hoa
GraMToR (dé tuong tac véi md hinh RDF). Tat ca chung déu duoc viét tir cac
bién thé ctia ngdn ngit Tcl va mot sd thu vién can thiét khac.

e perl RDF parser / visualiser bdi Eric PrudHommeaux ¢ W3C, mdt RDF SAX

parser va mot CSDL cac triple dugc viét bang Perl.

e RDF Query in Javascript demo boi Dan Brickley, University of Bristol.

e Mot prototype RDF Schema editor boi Jonas Liljegren - mot prototype dang duoc
nghién ctu thyc nghiém, dugc viét béng perl. N6 cho phép xem, chinh stra, va
duyét dir licu RDF.

e RDF parser (dugc viét béng C) trong XML module tai thu vién cia W3C Libwww.
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e Cooperative Online Resource Catalog (CORC). CORC 14 mot dy 4n nham chia sé
metadata gitra cac thu vién. N6 dung RDF/ XML, MARC, DC, va Z39.50.

e Dublin Core Metadata Initiative data model, dua trén mo hinh dir liéu RDF va DC.

e RDF Parser - mdt giao di¢n web cho SiIRPAC parser, luu tai UKOLN.
e RDF Browser tai website W3C. Nguoi dung chi can giri file RDF dén server, no
s& xac nhan ct phap file va hién thi file bang d6 hoa.

e Linux Packages Metadata Mirroring Proposal cua Daniel Veillard
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PHU LUC B
MOT SO TOOL VA EDITOR

e Delphi/Kylix Open RDF kit bai Dieter Kohler. Mot tip hop cac thanh phan RDF

mi nguén mo dé thao tac trén cac do thi RDF, phan tich ct phap N-Triples &
RDF-aware controls nham hién thi cac triple.

e Fenfire Loom - M6t trinh duyét RDF bing d6 hoa, duoc viét bang Java boi Benja

Fallenstein, mot thanh vién cua Fenfire project.

e 3store persistent RDF knowledgebase bdi Steve Harris, AKT Project, University
of Southampton. Mot co sé tri thire RDF hiéu qua (duge viét bang C), RDQL, va
giao dién OKBC. M6t cong cu suy dién nham phan loai subclass va subproperty,
mot cong cu danh gid do phuc tap cia cauquery, va mot cong cu thi hanh nhanh
cac truy vin RDF. N6 ding MySQL dé luu trit va cung cap mot Apache module
interface.

e IsaViz Visual Authoring Tool for RDE béi Emmanuel Pietriga (Xerox Research
Europe/W3C), thudc duédn W3C Semantic Web Advanced Development (SWAD)

project. Mot Java tool dwa trén RDF c6 san va cac hé thong truc quan nham cho
phép chinh stra-lugc.dé RDF bang cach vé& & nhap/xuat RDF/XML, N3, va N-
Triples.

e Redland RDF Application Framework bdi Dave Beckett, Institute for Learning

and Research Technology, University of Bristol - mdt thu vién C, cung cép mot

giao dién RDF cao cép nham tao lugc d6 RDF tir XML, luu tri, truy vén, va thao
tac trén chung. Redland bd sung cac khai niém RDF vao céc class ciia chung théng
qua API dua trén ddi tuong, roi 4nh xa thanh céc ngon nglt API khac nhu Java,
Perl, PHP, Python, Ruby and Tcl.

e Raptor RDF Parser Toolkit — mét thu vién cac RDF parsers - RDF/XML va N-

Triples, dugc thiét ké dé tich hop voi Redland.
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e ICS-FORTH Validating RDF Parser (VRP) - mot RDF parser duoc viét bang Java

boi Alexaki Sophia va Karsten Tolle. VRP cho phép chung thuc cac cau RDF dya
trén RDF Schema va XML Schema Datatype, né con hd tro va quan 1y ban cau
trac nhap vé 2003-01-23 RDF/XML.

e Drive RDF Parser for C# boi Rahul Singh hd trg ban RDE/XML Syntax draft of
23 January 2003.

e Joseki RDF server boi Andy Seaborne, HP Labs, Bristol. Mgt rng dung nhé cua

bd Jena RDF framework, né cho phép server xuit (publish), eap nhat, va truy vin
cac md hinh RDF trén web bang cach dung HTTP & RDQL.

e DR2 MAP, mét tng dung Java cho phép xuat RDF tir cac €SDL quan hé, viét boi
Chris Bizer. N6 dung bat ki RDBMS nao ¢6 hd trg. JDBC hay ODBC va cho phép
nguoi ding mo ta sy anh xa ndy bang ngén ngir dwa trén XML.

e RDF API for PHP boi Chris Bizer. Mot PHP package thuan tiy nham thao tac trén
cac mo hinh RDF va phan tich ci phap RDF/XML.

e Ideagraph bdi Danny Ayers. Mot cong cu truc quan, viét bang Java, cho phép tao
céc anh xa vé tri thirc c4 nhan (dung RDF).

e RDF Model Browser bo1 Dima Skvortsov. Mot rng dung web (Servlets 2.2) cho

phép duyét dit liéu RDF bang tree view.

e BrownSauce RDF browser boi Damian Steer, HP Labs. Mgt ung dung hudng

server (servlet), cho phép duyét dir liéu RDF thong qua giao dién web (HTML va
CSS).
e Python RDFLib béi Dan Krech. Mot thu vién RDF, cung cap mot API dé thao tac

trén cac lugc dd RDF, phén tich ca phap RDF, va luu trir dit liéu dang triple.
e Semantic Markup, Ontology and RDF Editor (SMORE) bdi Aditya Kalyanpur,
MIND-SWAP group, University of Maryland, College Park, USA. Mot cong cu

cho phép danh dau (markup) cac tai liéu & dang RDF/XML bang cach dung céc

Ontology va cac thuat ngtr ma nguoi dung dinh nghia.
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e KArlsruhe ONtology and Semantic Web infrastructure (KAON) Mot Java

semantic web infrastructure huéng dén cac ing dung kinh doanh. N6 bao gom cac
cong cu dé tao Ontology, cho phép xiy dung cic tng dung c6 hd tro cac loai
CSDL hién co.

e Tucana KnowledgeStore (TKS) bdi Plugged In Software, Brisbane, Ao - Mot

CSDL dd hoa, an toan, phan tan, va kha mo, duoc tdi wu hoa nham quan ly
metadata. N6 ¢6 thé quan 1y cac RDF statements tir 40 triéu (32 bit) — 95 triéu
triples (64 bit).

e Inkling RDF query using SquishQL boi Libby Miller, ILRT. Stt-dung ngén ngit
truy van RDF SquishQL, dugc thuc hién trén nén Java. N6 dung JDBC API dé
thao tac CSDL SQL

e RDF Editor (Rensselaer Polytechnic Institute) bo1 Orr Bernstein, Mohit Oberoi va

John Punin. Mot trinh bién tap RDF trén nén Java Swing, cho phép tao RDE/XML
hay N-Triples.
o TAP Software Kit béi R.V. Guha va Rob McCool, TAP Project. GOm céc thu vién

duoc viét bang Perl & Java, cing nhu mot TAPache server nham st dung va cung

cap GetData Interface.
e FOAFBot: IRC Community Support Agent boi Edd Dumbill. FOAFBot 1a mot

IRC bot (agent) - cung cdp kha ning truy cdp co sé tri thirc (co so tri thic nay
duoc tao béng cach duyét cac FOAF file).

e FOAF-a-matic bdi Leigh Dodds. Mot client JavaScript application cho phép tao
mo ta FOAF ("Friend-of-A-Friend") bang RDF.

e RDQL query language for PHP bdi Garland Foster. Mot RDQL engine nham truy

van RDF tir cac nguén dir liéu khac nhau tir cac file trén web, ...
e SMORE: Semantic Markup, Ontology and RDF Editor b1 Aditya Kalyanpur,
MIND-SWAP group, PH Maryland. Mot céng cu Java, cho phép danh dau

(markup) cac trang web hay text & dang RDF bang cach dung cac Ontology & céc
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thuat ngr nguoi dung. N6 cting chita mot HTML editor and previewer, mot
ontology browser va mgt semantic data tree viewer.

e EEP3 Python Semantic Web API ctia Sean B. Palmer. Mot API (viét bang python),

chira mot hé théng truy van, luu trir, phan tich triple; mot hé suy dién CWMclone;
mot N3 pre-processor; mot IRC bot (agent); mot Notation3 parser; va mot rdfdiff
program.

e RDF Web Scraper cua Aditya Kalyanpur, PH Maryland, cho phép anh xa thanh

RDF markup. Xem ban demo va Zip Download.

e Versa RDF query language bdi Mike Olson va Uche Ogbuji, Fourthought. Mot

ngdn ngir truy van dua trén luge dd RDF.

e TRIPLE RDF-based logic programming language boi Stefan Decker va Michael

Sintek. Mot hé thong chuyén dbi, suy dién, va truy van RDF. N6 cho phép dinh
nghia, st dung, va phan loai cac ngdn ngir semantic web nhu RDFS, DAML+OIL,
UML, Topic Maps.

e Wilbur RDF Toolkit dung cho RDF va DAML (va XML) bdi Agent Technology

group, Nokia Research Center.

e Profium SIR extractor demonstration: automated metadata extraction. C6 thé rut

trich RDF tur cac dinh dang nhu Adobe XMP documents, Microsoft Word, Excel,

PowerPoint.

e OntoEdit 2.0 ontology editor boi ontoprise. Mot moi trudng phat trién cho cac mo
hinh tri thirc, quan 1y cac khai niém va moéi lién hé, xuat/nhap RDF, hd tro xay
dung trén DAMLAOIL, va hd trg da nhan (label).

e RDFAuthor: a graphical RDF instance data authoring tool dung cho Mac OSX,

boi Damian Steer. Vi mong muédn tao ra RDF mét cach dé dang, va cho phép
xuét dir liéu dang SVG. N6 duoc viét béng Java, c6 dung Jena.

e RDFStore RDQL Demonstration boi Alberto Reggiori.
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e SWIPT: An RDF Parser/Tool in Python bdi Sean B. Palmer. Mot cong cu sir dung

cac chuong trinh Python nham doc/ghi cac ca phap dé tao RDF graphs.
e Blindfold Semantic Web Toolkit V0.1.1 béi Sandro Hawke - Mot by cong cu,

chtra mot hé thong ngit phap nham doc/ghi hau hét cac dinh dang va ngdn ngir nhu
thé chiing 1a RDF/XML.
e RDF Data Query Language (RDQL), bodi Andy Seaborne, HP Labs. Mot ngdon ngix

truy van RDF giéng SQL, sir dung hé théng RDF Java ciia Jena.
e RDFStore Perl API for RDF Storage boi Alberto Reggiori. - Mot package nham

quan ly cac CSDL dang RDF. Xem demo va work taiperl rdf api.
e FRODO RDFSViz cia Michael Sintek, FRODO team, Puc - Mot dich vu truc

quan ding RDF Schemas dé hién thi class, sub=class, va property relationships.

e DAML Validator boi Dave Rager, kiém tra cu phap & 16i ngit nghia cia DAML

markup.

e Redfoot framework for for building distributed data-driven web applications with

RDF and Python bdi James Tauberva Dan Krech. Cung ciap mot CSDL RDF, API

truy van, ngdn ngir mau, kién triic module, editor thong qua giao dién web.

e W3C RDF Validation Service boi Art Barstow, W3C/HP - Mot dich vu cho phép

phan tich ¢ phap RDF/XML, tao cac image cua cac RDF graphs, va hién thi két
qua ¢ dang triples.

e HyperDAML DAML or RDF/XML schemas to HTML viewer bd1 Mike Dean.

e ARP: Another RDF Parser boi Jeremy Carroll, HP Labs - M4t trinh phan tich cua
phap RDF/XML, duoc thiét ké dé tich hop véi Jena.

e Euler proof mechanism / RDF logic demonstrator, boi Jos De Roo, AGFA. Mot hé

thong java cho phép phat sinh mot proof ddi véi mot cau hoi vé cac facts & rules.

e Ontomat DAML annotation tool béi Siegfried Handschuh.
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e Extensible Open RDF Toolkit (EOR) bd1 OCLC Office of Research va The

Dublin Core Metadata Initiative - Mot hé théng tim kiém va quan 1y metadata

RDF duoc viét bang Java.

Fvdra - Decentralised and reliable resource discovery using RDF metadata boi

Johan Nagels, CoWorks - Mot Java servlet, ‘crawl’ web, rdi luu file metadata két qua
¢ dang RDF.
RDFedt - RDF Editor dung cho Windows bdi Jan Winkler. Mot trinh bién tap

cac RDF/XML graphs; quan 1y namespaces, schemas, va terms.

XSB tabled logic programming and deductive database system dung cho Unix

va Windows, version 2.3 cung cip mot libwww-based RDF parser dé thém cac RDF
statements.

Representing vCard Objects in RDF/XML, Renato lannella, I[PR Systems.

RDF-Crawler Java-based tool/API," cho phép downloads cdc phan doan
(fragment) ctia RDF tir Internet, rdi xay dung mot knowledgebase dua trén do.

Uniform Web Index Maker Program (UWIMP) boi Sean B. Palmer - Mgt cong
cu don gian nhim thém RDF vao céc file XHTML.

XSLT RDF Extractor for XHTML Files bdi Sean B. Palmer - Mot cong cu
chuyén XHTML thanh RDF (st dung XSLT), cho phép Iy dit liéu RDF tir cac trang
XHTML.

XSLT RDF Parser boi Jason Diamond. HO trg containers, rdf:value, va

rdf:parseType.
RDF Parsers (Perl and Java) b&i Profium. Theo kiéu Stanford Java API for RDF
(Sergey Melnik).

SVG Linearizer tools - Mot cong cu nham chuyén SVG thanh text (bang java).
RDFDB: An RDF Database béi R.V. Guha. Mot hé thong cho phép phan tich ca

phap XML, luu trit, 14p mo6 hinh. N6 cung cip mot ngdn ngit truy van va mot giao

dién server.
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Dublin Core Extraction Service, Dan Connolly - Mot dich vu web, st dung
XSLT va dit liéu XML dé tao RDF.
Rudolf: RDFViz - Exploring tools for RDF Graph Visualisation, Dan Brickley.

Mot giao dién web nham phat sinh mot cach tryc quan RDF tir bitmap images, VRML,
va SVG. N6 dung bo cong cu AT&T GraphViz.

DC-Dot Mot trinh bién tap cua Dublin Core, c6 thé xuét dit liéu & dang RDF va
HTML.
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PHU LUC C
CAC SEMANTIC SEARCH ENGINE HIEN CO

+ ABS (Activity Based Search) tai PH Stanford

Search Engine nay ap dung cong nghé Semantic Web dé thém cac két qua
Semantic vao két qua cua Search Engine truyén thong (cu thé 1a Google).

Muc dich cua Search Engine nay la hiéu duoc viée: €ac su kién khac nhau
ctia cung mot chudi co thé co nhirng ¥ nghia khac nhau. N6 phai loe, sip xép, va hién
thi két qua tuong ung voi ¥ nghia dugc chon. Hién nay, Search Engine nay chi tap
trung vao linh vuc con nguoi.

Nguon dit liéu rat quan trong cua ABS.Ja Tap Knowledge Base (TAP KB) —
di con nong (chua chuyén sau), nhung ciing da bao ham duoc nhiéu linh vyc nhu con
nguoi (nhac si, ca si, van dong vién thé thao;-dién vién, nha chinh tri), cdc 16 chirc
(cong ty, nhom nhac, d6i thé thao), noiehdn (thanh phd, bang, qudc gia), va cac sdn
phdam. D6i v6i mdi tai nguyén, hé thdng s& cung cAp mot rdf:type va rdfs:label cho
cac object. Tap Knowledge Base cung cap cho ABS khoang 65.000 ‘con nguwoi’,” to
chirc’, ‘noi chén’.

Vi dy, tim kiém Yo-Yo Ma, ngoai két qua tir Search Engine truyén thong, hé

thdng con cung cap-cac.thong tin vé album, hinh anh,lich biéu dién, ... cta ong ta.

ﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂ



Luan vin tot nghiép: Nghién ctru, tim hiéu va xay dung ing dung véi

B “Yo-Yo Ma™
“Yo-Yo Ma \
Search
Augmenter Yo-Yo Ma is a
Musician

TicketMaster  Jata NET

CDNow
55 KB
EBay Auction

Feb 12 22:07

Appalachian Journey
Author

Yo-Yo Ma

instanceof

—
instanceorr 17
Musician

perfarmer

Music Album

instanceof

location Concert

@ Seattle, WA

Google Search: yo-yo ma - Microsoft Internet Explorer
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O 0 bids, $5.00, ends Feb-03 07:22
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Két qua bén trai 1ay tir Google. Cac bang thong tin bén phai (néu c6) co tir
Semantic Web, chung dugc tim ra dya vao ngr nghia (denotation) cua cac thuat ngx
tim kiém (search term). Cac denotation dugc hd tro boi TAP KB.

C6 thé xem chi tiét va st dung Search Engine niy tai

http://tap.stanford.edu/ss/ & http://tap.stanford.edu:8000/wsi-bin/flek.wsp/tap

+ SPICE
SPICE 1a mdt cong cu dua trén web, nd dugc xay dung duc trén mot s6 b
cong cu (Protégé, OntoJava, Jakarta Tomcat Apache Server) dé cung cip kha ning
tim kiém cho LSDIS Library website.
Protégé dugc dung dé xay dung knowledge base:
OntoJava la mdt trinh bién dich, no tg dong dnh xa cac RDF fact, b RDFS

Ontology, céc rule, va cac RuleML vao mét CSDL bd nhé chinh (Viét béng Java).

RDFS Ontology Smart App
Java Object DB
__-‘OntoJava - +
RDF Data s Java Rule
g Engine
RuleML

Hinh 26. Nguyén tic hoat dong ciia SPICE

Tomcat hd trg Java Servlet va ki thuat JSP.

Kién truc hé thong:
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SPICE!
Search

SPICE!
HTML
Parser

SPICE!
Update
todule

Hinh 27. Kién tric ctia SPICE

Giao dién:

Pt o and

Title |

Year Published

All
Article
Book

é:fll.TCH i’

InfoHarness x|

Projects

| |

Hinh 28. Giao dién ciia SPICE

Mot sO van dé con ton tai:
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e Khong hd tro namespace.
e Khong hd tro da thira ké
e SPICE chi duoc céu tric dé lam viéc vdi cac trang web cua LSDIS
Library.
Hién chua c6 thong tin URL cua SSE nay.

4+ MO hinh SSE ciia Madhan R Arumugam
Input: cac keyword (thuong la cac danh tir), output: cac Ontology thich hop.
Nguyén tic hoat dong:

e Liy mdi keyword rdi tim chiing trong cac subject, object, predicate
cua Ontology space.

e LAy tén cac Ontology thoa diéu kién trén va cac thong tin chi tiét.

e Néu mdi keyword cho két qua 1a mét tap hop gébm nhiéu Otology, thi
phai xac dinh tdp Ontology toi thiéu. Piéu ndy nhim loai bo cac
Ontology khong cung ngtr canh véi tap céc tir khoa.

Vi du nguoi dung yéu cau:

“Find all earthquakes with epicenter in a 5000 mile radius of the location at
latitude 60.790 North and longitude 97.570 East and find all tsunamis that
they might have caused.”

Két qua khi chua kiém tra ngir canh:

Keyword Ontologies

Earthquake earthquake.daml, damage.daml

latitude, longitude, location location.daml, weather.daml, earthquake.daml
Epicenter, radius earthquake.daml, circle.daml

Tsunami tsunami.daml

Két qua sau khi kiém tra ngir canh:

Keyword Ontologies
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Earthquake earthquake.daml

latitude, longitude, location location.daml, earthquake.daml
Epicenter, radius earthquake.daml

Tsunami tsunami.daml
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Knowledge Compass

Search for relevant Ontologies

Pleaze enter some keywords seperated by spaces, that would best describe the information request

[ Siarch
Heme
our sesrch: esthquake latitude longitude locstion epicenter radiuz tsunami
Simnch To download an ontology, just click on the desired antology
Uplaad 1. Select a keyword 2. Ontologles
Cowpare sarthauake il sl £ ues echugdarmisthguaios damifradius
latituche:
Trace Az
salion
Hel Trosk ApICaar
radivs
Sign Ot Lsunami

Copyigntd 2001 LEDIE Lab All rights eserved.

T bty /lawral. vz uga.eduldamlwarlhguake. daml - Mecrosoll Inteinet Explore

picenter of the earthouakes</rdfs:label>

= Milmar Chguake®
<range resources"fearthauake”/:
¢/dnml:Propereys

<daml:Propecrty Ib="radius"x
<rdfe:label-radius of the area affected</rdfs:labels
<domain resourcesfearthouake”/>
<range reanurce="gearvhouakeT/y

</daml;Fropertys

</rdf:RDF>

ol | -

& Done [ 1l intemet

Hinh 29. Giao di¢n SSE ciia Madhan R Arumugam

Hién chua c6 thong tin URL cua SSE nay.

+ i-Toolbox
Cho phép gan SSE vao tng dung.
Pic diém: tu dong ldy nghia ctia cac tir T.Anh, T.Phap; xur 1y ngdn ngit tu

nhién; ty dong loc két qua tim kiém:; tang pham vi truy van; tu dong phat sinh cac link
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‘see also’; ¢o tir dién semantic 400.000 tir; cho phép thém ngdn ngir mai, thém linh
vuc (domain) mai.

Uu diém: truy cap thong tin chinh xac, don gian; duoc to chiic sao cho truy
cap dugc nhiéu thong tin nhét, v6i bat ki ngdn ngit va dinh dang nao.

Chi tiét ki thuat: kién tric client-server; CGI-BIN, ASP, ISAPI, DBI (perl),
PHP, ODBC, Delphi, Lotus Domino, C++, C, JDBC interfaces; nguén tai liéu da
dang: XML, SGML, Word, HTML, PDF, www, ODBC sources (Access, Oracle,
Sybase, SQL Server, My Sql, PostGreSQL...); moi truong Server: NT, Windows
2000, Sun, Linux, FreeBSD.

Xem thém thong tin tai http://www.sinequa.com/html-uk/i-toolbox-en.html
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