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MO PAU
Trong céc ghi chép cua nguoi dé xuét ra y tuong - Tim Berners-Lee, Web ngi
nghia dugc mo ta 12 xu thé va 1a thé hé Web tiép theo, khic phuc duoc nhitng han ché
ctua web hién tai, dap ung t6t hon nhu cau caa ngudi st dung, cung cap luong thng
tin day du, toan dién, dang tin cdy va co ¥ nghia hon v6i ngudi dung. Su ra doi cua
thé hé web thir ba — Web ngir nghia (hay Web ngit nghia) do W3C khoi xudéng da mo

ra mot budc tién cua cdng nghé web gilp giai quyét dugc thach thuc trén.

Mot trang web thong thuong duoc biéu dién bang HTML, cac chwong trinh
tim kiém hién tai s& khéng hiéu duoc thong tin trén file HTML d6. Vi du ta c6 mot
thé trong trang html 12 <b> HE 1S JOHN</b>. Mot chwong trinh tim kiém thdng
thuong doc dugce doan do, no s€ tach thanh céc tu: HE, IS, JOHN, coi ching la cac
tir khéa tién hanh so sanh, ma khdng hiéu duoc nghia ctia mdi tir va céc thong tin lién
quan. Web ngit nghia thi khac, doan van ban trén s& duoc trinh bay trong nhitng méi
lien hé, nhu "JOHN" Ia thé hién cua mét thudc tinh c6 tén 1a "TEN", thudc tinh nay
nam trong mot 16p c6 tén la "DIEN VIEN". Bang nhimg dinh nghia va thudc tinh
nay, thay vi phai tim kiém theo céc tir khoa, cac hé thong tim kiém sé& tim trong khéng
gian cac madi lién hé phu thudc, va sé cho ra nhitng két qua lién quan dén cac dinh
nghia, lién hé d6. Nhu vay, cac hé thong tim kiém s& cho ra két qua chinh xac hon so

véi tim kiém dya theo tir khéa.

Dua trén nén tang XML, cac thong tin trong Web ngit nghia sé dé dang duoc
trao doi véi nhau, boi céc hé théng déu biét cach "doc" cac cau tric di lidu dya trén
XML. Céc tang phia trén caa Web ngir nghia cho phép dinh nghia, chii giai cac thé
XML. Nhu vay, ¢ mirc cao hon XML, Web ngit nghia khdng nhitng cho phép trao
d6i théng tin ma nd con cho phép may tinh co thé hiéu dugc mot phan théng tin trong
d6 va ty dong thuc hién mot s6 cong doan thay con nguoi. Dua trén nén tang 16-gic,
cac ddi tuong, thudc tinh s& duoc trinh bay bang céc luat 16-gic, diéu nay s& cho phép
cac chuong trinh suy luan, Iap luan, va ching minh dya trén cac biéu dién bang 16-

gic trong Web ngit nghia. Pay chinh 1a diéu ma web hién tai khdng thé lam duoc.


http://en.wikipedia.org/wiki/Tim_Berners-Lee

OpenStreetMap, hoic OSM, giéng nhu Wikipedia cho ban d6. D6 1a ngudn
ma, nguoi dung da dong goép, va mién phi dé sir dung, va, gidng nhu Wikipedia, né
dugc chimg minh 13 dang tin cdy dang kinh ngac. Ngay ca khi ban chua tirng nghe vé
nod trude day, rat co thé 1a ban di st dung dix lidu cua né. N6 duoc sir dung bai
FourSquare, Pokemon Go, Craigslist, Tesla, va mét danh sach dai cac ung dung va
dich vu khéc. Trong khi né khéng phai 1a hitu ich cho chuyén huéng hang ngay, bo
dit liéu khong gian dia ly rong 16n ciia né da nhiéu 1an chitng minh hitu ich khdng chi

cho cac tng dung, nhung cho cong viéc nhan dao va ctu tro khan cap.

Su bung phat dich COVID-19 da mang lai nhitng thach thic chua tieng co,
dugc dy béo s& c6 nhimng tac dong dang ké dén sy phat trién nén kinh té Viét Nam
trong nim nay. Dua trén tinh hinh hién tai, chlng téi tim hiéu cac tac dong tiém an
ciia dot bung phat dai dich COVID-19 déi véi kinh té Vist Nam. Nghién cau nay di
d6i véi mot mae do dang ké cac yéu td khong chic chan. Cu thé 13, khi xay ra dai
dich COVID-19, cac dy doan dugc kiém tra lai va diéu chinh lai mdi tuan ké tir khi

bat dau xay ra dot bung phat dai dich.

Nén kinh té Viét Nam thuong phu thudc nhiéu vao cac nén kinh té khéac. Do
vay, cac kich ban va du doan lién quan dén cac tac dong d6i vai kinh té Viét Nam
cling twong quan véi cac tac dong ddi vai kinh té cia cac nudc khac sau dot bung
phat dai dich COVID-19. Pai dich COVID-19 hién nay van dang dién bién nhanh
chéng véi s ca nhiém méi khdng ngimng gia ting hang ngay. Mot cau hoi dit ra 1a
viéc truy xuat cac thong tin vé cac ca nhiém, nghi nhiém va tim kiém cac thdng tin
lien quan trén nén Web dit liéu. Dé tai ndy hudng duoc viéc ung dung cdng nghé
Web ngit nghia trong viéc phat trién cac ang dung Web dit liéu va hé thong dix lidu
ban d6 mé - OpenStreetMap nham két ndi cac datasets dé hd tro hiéu qua viéc tim
kiém thdng tin dich COVID-19 va c4c ca nhiém, nghi nhidm tai Viét Nam va dic biét
tai Ha Noi va ving phu can, cung cip them cac thong tin lién quan dén d¢én COVID-
19 dé cho nguoi sir dung hé théng. Tir nhitng van dé néu trén, tdi chon dé tai luan vin
la: “Ung dung céng nghé Web ngi nghia va OpenStreetMap phat trién ¢zng dung ho
tror tim kiém thong tin bénh nhan COVID-19 .



CHUONG 1: KIEN THUC CO SO

Noi dung chuong nay s& bao gom gidi thiéu chung vé céng nghé Web ngir
nghia, nhitng khé khin va y nghia ctia cdng nghé ndy. Chuong nay ciing trinh bay vé
céc nghién ciru lién quan nhu khai niém, y nghia cia Ontology va ngén ngir truy van.
Tir nhitng co sé nghién ciu nay ta s& c6 thé xac dinh rd huéng nghién ctu cua luan

van.
1.1 Web ngir nghia
1.1.1 Khai niém vé Web ngir nghia

Web ngir nghia khong 1a mot phién ban Web riéng biét ma la mét sy mo rong
ciia Web hién tai, theo cach ma cac thong tin dugc xac dinh ¥ nghia tt hon, cho phép
may tinh va ngudi cong tac véi nhau mot cach tét hon. Web ngit nghia dugc hinh
thanh tr y tuong caa Tim Berners-Lee, nguoi phat minh ra WWW (World Wide
Web), URI (Uniform Resource Identification), HTTP, va HTML. Web ngir nghia la
mang ludi cac nguon thong tin duoc lién két sao cho chling co thé dugc xtr Iy va tim
kiém d& dang boi cac may tinh & pham vi toan cau. Web ngit nghia duoc xem nhu 13
mot cach mo ta thong tin rat hiéu qua trén World Wide Web, va ciing duoc xem la
mot co so dir liéu c6 kha ning lién két voi mang ludi toan cau. Web ngit nghia 13
phuong phap cho phép nguoi ding dinh nghia va lién két dix liéu mot cach c6 ngi
nghia hon nham phuc vu cho may tinh c6 thé “hiéu” va tim kiém duoc.Ngoai ra Web

ngit nghia coOn cung cap méi trudng duoc chia sé va xu 1y dit lidu ty dong.

Vi du: Ta can phai so sanh gia ca ¢é mua mot bo may vi tinh hoic ta can tra
clru mAu cua cac hang ché tao xe may khac nhau dé tim ra thiét bi c6 thé thay thé cho
cac bo phan bi hu hong. Céc théng tin ma ta thu thap duoc tryc tiép trén cac Web cd
thé tra 11 cac cau hoi nay nhung can con nguoi €6 su phan tich ¥ nghia cua dit lidu
tir ching va su lién quan vai yéu cau dé ra va khong thé xu ly ty dong dugc bang may
tinh.

Vé6i Web ngit nghia ta c6 thé giai quyét van dé nay bang 2 cach:



Thir nhat: Web ngir nghia s& mo ta chi tiét nhitng dit liéu theo céch riéng. Vi
vay ta khéng can quan tim dén cac dinh dang (format) hay hinh anh, quang céo trén

trang Web dé tim ra su lién quan cua cac thdng tin.

Thi hai: Web ngit nghia cho phép ching ta tao ra mot tép mé ta cac mdi lién
hé gitta nhitng tap dix liéu khac nhau. Vi du: chlng ta c6 thé tao ra mot lién két co
ngit nghia gitra cot ma s6 qudc gia (zip code) trong co s& dit liéu chung véi truong
“zip” & trén giao dién nhap liéu néu chiing c6 chung y nghia. Didu ndy cho phép may
tinh ¢6 thé theo cac dudng lién két va co thé tich hop dit lidu tir nhiéu noi khac nhau.
Su lién két cac nguén khac nhau (khai niém, hinh anh, video, tai liéu,...) vdi tap cac
mdi quan hé méi gitta cac ngudn dit liéu, cho phép c6 thé mao rong Web thanh mot

moi trudng mai, tao ra cac méi lién hé ngir canh, didu ma cac Web hién tai khdng co.
1.1.2 Kién tric Web ngir nghia

Web ngir nghia la tap hop cua cac ngén ngir. Cac 16p Web ngit nghia sir dung

dé cd thé dam bao d6 an toan va céc gia tri cia thdng duoc tré nén tét nhat.

User interface and applications

Trust

Proof

Unifying Logic
Ontologies: Rules: -
Querying: OWL RIF/SWRL 2
SPARQL ) E
Taxonomies: RDFS Q
3
=
<

Data interchange: RDF

Syntax: XML

Identifiers: URI Character Set: UNICODE

Hinh 1.1. Kién tric Web ngir nghia




- Lép Unicode & URI: Bao dam viéc st dung céc tap ki tu qudc té va cung cap
c4c phuong tién nham dinh danh d6i twong trong Web ngit nghia. URI don gian chi
la mot dinh danh Web gidng nhu cac chudi bat dau bang “http” hay “ftp” ma ban
thuong xuyén thiy trén mang (vi du: http://www.ptit.edu.vn). Bt ky ai ciing c6 thé
tao mot URI, va c6 quyén sé hiru ching. Vi vdy da hinh thanh nén nén tang dé xay

dung mot hé théng mang toan cau théng qua chang.

- Lép XML cuing véi nhitng dinh nghia vé khdng gian tén (namespace) va lugc
d6 (schema) dé bao dam rang ching ta c6 thé tich hop cac dinh nghia vé Web ngit

nghia véi cac chuan XML khéc.

- Lép RDF va RDFS: c6 thé tao cac phat biéu (statement) voi nhiing bo tur
vung va dinh nghia caa URI dé c6 thé md ta cac dbi twong. Day 14 16p 16p quan trong
nhat trong kién tric caa hé théng Web ngit nghia, tir 6 chling ta c6 thé gan cac kiéu

cho cac tai nguyén va lién két.

- Lép Ontology: thuc hién dinh nghia mdi lién hé gitra cac khai niém vai nhau,
hd trg cac bo tir vung. Ban thé luan trong logic (Ontology) dinh nghia bd tir vung
mang tinh thong thudng va pho bién, cho phép cac nha nghién cau chia sé thong tin

cuia mot hay nhiéu linh vuec.

- Lop Digital Signature: dung dé xac dinh mét cha thé nhit dinh cua tai liéu
(vi du nhu tAc gia hay nhan dé ciia mét cubn sach).

- Céac lop Logic, Proof, Trust: 16p logic cho phép quy dinh cac luat (rule) thi
hanh céc luat va cung vai 16p thir nghiém (proof) va I6p chieng nhan (trust) danh gia
nham quyét dinh nén hay khdng chap nhan nhitng van dé da duoc thir nghiém.

1.2 RDF, RDFS
1.2.1 Giéi thiéu RDF

RDF (Resource Description Framework) hay khung mé ta tai nguyén, 1a nén

tang cho viéc biéu dién cac dit liéu trong linh vuc Web c6 ngit nghia. RDF 13 mot tap

hop nhiéu nguyén tic danh cho ngén ngit danh dau, cung cap mé hinh dit liéu va cac



¢t phap don gian véi cac hé thdng doc lap. Bong thoi, nd duoc thiét ké dé co thé doc
duogc thong tin va hé thong may tinh co thé hiéu duoc, cha khong don gian 1a chi dé
trinh bay dit liéu cho ngudi dung cudi. Biéu dién thong tin theo md hinh RDF gém
mot phat biéu (statement) & dang cau tric bo ba (triple) vai thanh phan chinh 1a:
(Subject, Predicate, Object). Trong d6:

. Subject miéu ta d6i twong dong vai trod 1a chu thé.
. Predicate (property) la thudc tinh hoic quan hé cua chi thé.
. Object la gié tri dbi twong hay thudc tinh caa chu thé da néu. Object c6

thé 14 mot gia tri nguyén thay nhu sé chudi ki tu, sb nguyén,.. hoic ciing co thé 1a

mot tai nguy@n nhat dinh.
Vi du sau minh hoa cho maét triple:

(person , name , “Dwong” )

Subject Predicate Object

Hinh 1.2. M6 hinh b ba RDF (RDF triple)

Phat biéu trén md ta mot chu thé (subject) person c6 thudc tinh (property)
name véi gia tri 1a Duong (object) . Phat biéu co thé duoc tam hiéu 1a: person ¢ tén

|2 Dwong.

1.2.1.1 P6 thi RDF
Xét phat biéu:
http://www.ptit.edu.vn/index.html has a student whose value is Duong.
Thanh phan cua phét biéu trén gom:

e Chu ngtr 1a: URL http://www.ptit.edu.vn/index.html.

e Vit la: student.



e Téan ngt la: Duong.
Bai tinh tong quat, RDF sir dung nhitng URI khéc nhau dé xac dinh nhirng chu
ngir, vi tir va tan ngit trong mot phét biéu. RDF mé ta nhiing phat biéu gom cé mot

chu ngir (subject), vi tir (predicate) va tan ngir (object):

e Chu ngir: http://www.example.com/index.html.

e Vi tu: http://purl.org/dc/elements/1.9/student.

e Tan ngir: http://www.example.com/staffid/9999.

URI thudng duoc sir dung dé xac dinh khdng chi chi ngir ciia phét biéu trén, ma
con xac dinh vi tir va tan ngir, thay vi st dung tur “student” va “Duong”, theo mét
cach riéng biét.

Do thi RDF 1a tap hop cua cac bo ba hop lai tao thanh. Céc chu ngit cac 1 céc
nGt trong db thi, trong cung db thi I vi tir va tan ngir trong bd ba. Bo ba duoc mo ta
dang nit - cung - ntt. Huéng cua cac do thi rat quan trong va ludn bat dau tir cha ngit

qua vi tir dén tan ng.

Vit R
Chu nat - Tan ngir

Hinh 1.3. Méi quan hé giira cac thanh phan trong b ba RDF

Vi thé phat biéu RDF ¢ trén duoc biéu dién dudi dang dé thi nhu hinh sau:
hittpihwww_example. orgfindex. htm|

hitp:/fpurl orgidc/elemeants/ 1. 1/creator

hitp:/www_example. org/staffid/85740

Hinh 1.4. 6 thi RDF



1.2.1.2 Cu phap RDF/XML

Dé biéu dién nhitng phat biéu RDF trong mot cach thie ¢é may c6 kha ning
xur 1y dugc, RDF st dung rat nhiéu ngon ngir trong dé c6 ngdn ngikr XML. XML
(Extensible Markup Language) 1a ngon ngir danh didu mo rong. RDF dinh nghia ra
mot loai ngbn ngit danh ddu XML dic biét, duoc biét gibng nhu RDF/XML, dé sir
dung trong viéc biéu dién cac thdng tin caa bo ba trong RDE. Nhu phan truée di gidi
thiéu mot do thi duoc xem la mot tap nhimg dudng di ctia cac ndt, cung vi tir, nat,
cung Vi tir, nlt, cung Vi tir,... chiing bao boc toan d6 thi. Trong RDE/XML diéu nay
trg thanh sy ndi tiép lién tuc cua cac phan tir bén trong cac phan tor ma xen ké giia
cac phan tir d6i véi nhitng nlt va cung vi tir. Diéu nay duoc goi 1a mét loat nhiing
nGt/cung. NGt & vi tri bat dau caa chudi ndi tiép tré thanh phan tir ¢ ngoai cuing, cung

vi tir tiép theo tro thanh mot phan tir con.

Cu phap co ban RDF:

[1] RDF ::=[‘<rdf:RDF>’'] description* [‘</rdf:RDF>’]

[2] description ::='"<rdf:Description’ idAboutAttr?’>’ propertyEIl*
‘</rdf:Description>’

[3] idAboutAttr ::= idAttr | aboutAttr

[4] aboutAttr ::= ‘about’=“tham chiéu URI”

[5] idAttr ::= ‘ID’ = “IDsymbol”

[6] propertyEIT :: ‘<’propName ‘>’ value ‘</’propName‘>’ | ‘<’ propName

resourceAttr ‘/>’

14] Nsprefix
15] string 3 85

[7] propName ::= QName

[8] wvalue ::= description | string

[9] resource ::= resource = “tham chiéu URI”
[10] OName ::= [ Nsprefix ‘:’] name

[11] URI ::= string, interpreted per

[12] IDdsymbol ::= (b4t ky ID nao hop 1lé cua XML)
[13] name ::= (blt ky tén hop 1& ndo ctha XML)
[

[

(
(b4t ky tiép dadu nglt namspace hop 1é& nao)
(b4t ky chudi nao)

Vi du: Xét phat biéu sau:
ex:index.html exterms:DOB “March 22, 1996”.

Cu phép RDF/XML.:

. <?xml version="1.0">

. <rdf :RDF xmlns:rdf=http://www.w3c.org/1999/02/22-rdf-syntax—-ns
xmlns:exterms="http://www.example.com/terms/”>

. <rdf:Description rdf:about=" http://www.example.com/index.html”>
<exterms:DOB>March 22, 1996</exterm:DOB>

a b w NP


http://www.w3c.org/1999/02/22-rdf-syntax-ns
http://www.example.org/index.html

6. </rdf:Description>
7. </rdf :RDF>

Giai thich cu thé caa phat biéu trén nhu sau:

e Dong 1: khai b4o XML, cho ta biét phién ban XML duoc sir dung va noi dung
theo sau la dua trén ct phap XML.

e DOnNg 2 va 3: véi thé rdf:RDF, cho ta biét rang noi dung XML tiép theo ( bat dau
tir day cho dén </rdf:RDF> trong dong 7) mé ta caa RDF. Tir khda trén xac dinh
tai liéu duoc biéu dién dudi dang RDF. Tiép theo Ia phan khai b4o namespace
ciia XML duoc str dung trong cac tai liéu, tly vao nhu cau ciing nhu muc dich st
dung ma ta c6 thé dinh nghia cac namespace khac nhau cho tirng tai liéu.

e DONg 4, 5 6: la cac phéat biéu RDF. M6 ta phat biéu RDF/XML véi
rdf:Description, va rdf:about, day chinh 1a cha ngit cua phéat biéu
(http://www.example.com/index.html). Thé bét dau rdf:Description trong dong 4
cho biét bat dau mo ta vé mot tai nguyén, va tiép tuc dinh danh cac tai nguyén
ding thuoc tinh rdf:about dé chi ra URI cia cha ngit tai nguyén. Dong 5 Vi
QName exterms:DOB la thé cua nd. Noi dung cua thudc tinh nay la tan ngir caa
phat biéu, c6 gia tri 1a “March 22, 1996

e Dong 7: cho biét danh dau két thic caa thé rdf:RDF va la thé dé két thac tai liéu
RDF.

1.2.2 Giéi thiéu vé RDFS

RDF str dung XML dé c6 thé trao d6i nhitng mo ta tai nguyén web nhung
nhitng tai nguyén ma ta cé thé thudc nhiéu loai khac nhau, bao gom nhiing tai nguyén
XML va khéng XML. RDF dwa vao nhitng tién ich dé cho phép cac tai nguyén web
dugc xu ly ty dong. RDF duogc ding trong nhiéu tng dung khac nhau, vi du: trong
kham pha tai nguyén dé gidp cho viéc tim kiém cho két qua tot hon, hay trong viéc
Cac 16p va cac thudc tinh RDF chia thanh loai dé mé ta noi dung va nhitng méi quan
hé san c6 tai mot trang web dac biét bang cac phan mém thong minh dé 1am cho viéc
chia sé va trao dbi tri thirc dugc dé dang hon. Trong khi RDF 1a ngdn ngir khdng thiét

lap cé&c gia dinh vé bat ky linh vyuc tng dung cu thé nao, ciing khong dinh nghia ngi
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nghia ctia linh vuc chuyén biét ndo thi RDFS cung cip phuong phap xay dung mot

mo hinh déi twong tir dit liéu thuc té va cho ching ta ngit nghia cua dit liéu.
RDFS gom céc thanh phan co ban sau:
Lép va thugc tinh:

Lop (class) 1a mét tap cac phan ti cing chung mot sé tinh chét. Cac dbi tuong

don 1¢ thudc vé mot Iép thuong dugc goi 1a cac thé hién (instance) caa 16p do.
Cay phan cap I6p va sy ké thira:
Sau khi d4 c6 cac 16p, dua vao d6 ching ta co thé thiét 1ap cac quan hé gita

ching. Vi du: Person, customer, VIP-customer.

FEerson
CUsTormer
VIFoustomer
Hinh 1.5. C4u trac phan cap caa cac l6p

Cay phan cap thugc tinh:

Chung ta dd c6 ciy phan cap 16p va tuong ty nhu vay chung ta ciing co cdy

phan cap thuoc tinh. Vi dy:
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Provide

sell repaire

Hinh 1.6. C4u trtc phan cip céac thudc tinh

Céc tang ciaa RDF va RDFS:

Chuing ta da c6 cay phan cap 16p va tuong ty nhu vay chung ta cling co cdy
phan cap thuoc tinh. Vi dy:

Literal
x
range
Address
domaley
range
v isusedby have
- -~
S
Person :
X domain ™
> V ,
Service | domain
SubClassOf i
\
cutomer y ' Store
-
provice ;
domain
type domain / type
r
domain y
\ range
station - ] dress A 3
<1 Adklress Literal
RDFS
RDF
usedby
Duong == > PTIT

Hinh 1.7. Cac tang RDF va RDFS
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Resource /‘
/ Property \\
L N

dfitype
@ rdfs: subClassOf

rdfs:Classe #® rdfs subPropertyOf
rdf:Property g @ rdfs comment
rdfs: ConstraintPropertyig & rdfs:label

& rdfs seellso
@ rdfsiisDefinedBy

rdfs:Literal 49

ConstraintProperty
& rdfsrange
\ \. rdfs:damain y

Hinh 1.8. Cé&c lép va cac thugc tinh cia RDF

Hinh 1.8 minh hoa khai niém cua Iép, 16p con va tai nguyén. Mot 16p duoc
md ta bai mot hinh chix nhat tron; mot tai nguyén 1a mot dau chim tron 16n. Nhiing
mii tén dugc V€ tir mat tai nguyén toi 16p nd dinh nghia. Mot I6p con la mot hinh

chix nhat tron nam trong 16p khéc.
1.3 Céc ngbn ngir truy van cia Web ngir nghia
1.3.1 Simple Protocol And RDF Query Language (SPARQL)

Nhu ching ta da biét RDF 1a mot cach dé md ta théng tin vé cac tai nguyén
Web mét cach linh dong. N6 duoc st dung dé md ta nhiéu loai théng tin vi du nhu
thong tin vé c& nhan, vé hé théng mang toan cau,cac siéu di liéu (meta-data) vé da
phuong tién nhu 4m thanh va hinh anh ciing nhu 1a cung cdp mot phuong tién dé tich
hop céc ngudn tai nguyén khac. Vi mot lugng thdng tin qué 16n nhu vay, dé di liéu
cd thé duoc truy van nhanh chong va chinh xac, to chiec W3C da phat trién mot ngon
ngit chuan dé truy van dir liéu RDF véi viéc cung cap nhiéu chirc nang cho cac nha
phat trién web va nguoi ding cudi cach dé viét va thuc thi mot cau truy van. Phan
ndy mo ta ngdn ngit truy van Protocol And RDF Query Language (SPARQL) dé truy
cap dir lieu RDF dugc phat trién bai nhém RDF Data Access Working Group.

Mot dd thi RDF (RDF Graph) l1a mét tap cac bo ba (triple), mdi bo ba bao gom
bo ba chi ngi (subject), vi tir (predicate) va tan ngit (object). Nhitng bd ba nay c6 thé

dén tir nhiéu tai nguyén khac nhau. Vi du nhu: ching cé thé dén tir mot tai liéu RDF,
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chiing c6 thé duoc suy ra tir cac RDF b ba (RDF triple) khac hoic 1a chiing c6 thé 1a
su mo ta RDF cua céc dir liéu dugc luu trir tir cac dinh dang khac nhu XML hay 1a tur

mot co so dir liéu quan hé.

SPARQL la mét ngbn ngit dé truy van céac thong tin tir cac do thi RDF.
SPARQL c6 thé cung cap cac tinh ning sau:

. Trich xuat cac thong tin trong cac dang cua URI
. Trich thdng tin tir phia cac do thi con.
. Do thi RDF méi duoc xay dung trén thong tin trong do thi co san.

Ngbn ngit truy vin SPARQL dua trén viéc két hop nhitng mau d6 thi. Mau db
thi don gian nhat 14 mau bo ba, n6 twong tu nhu bo ba RDF nhung véi kha ning cia
mét bién trong bat ky vi tri ndo chu ngiy, vi tir hay tan ngit. Viéc két hop nay dan téi
mot mau dd thi co ban, noi ma mot su két hop chinh xac toi mot dd thi that su can
thiét d¢é hoan thanh mot mau. Nhing phan sau cia chuwong nay mé ta nhitng mau do
thi khac c6 thé duoc xay dung st dung nhitng toan tir @6 thi nhu phép chon
(OPTIONAL) va phép hop (UNION); nhitng mau d6 thi cé thé duoc nhém lai véi
nhau; nhitng truy van cd thé trich théng tin tir nhiéu mot do thi. Trong phan nay, toi
huéng vé nhitng mau bo ba don gian, nhitng mau d thi co ban ciing nhu ca phap

SPARQL cho nhitng truy vin miu co ban.
1.3.1.1 Viét mét truy véan don gian

Mot Iénh truy van bao gém hai phan, ménh d& SELECT cung ménh dé
WHERE. Ménh dé SELECT xac dinh bién nao xuat hién trong nhiing két qua truy
van, con ménh d&¢ WHERE bao gdm cac mot mau bo ba (tripple pattern). Mot mau
bo ba 1a mot bo ba RDF nhung mdi thanh phan (cha ngir, vi tir, tn ngir) déu co thé

la mot bién truy van.

Mau db thi co ban 1a mot tap cac mau bo ba. Ngdn ngir SPARQL dura trén nén

tang so sanh cac mau d6 thi. Mot 1énh truy van cé thé c¢d hoac khong, mét hoic nhiéu
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két qua. Vi du bén dudi trinh bay mot truy vin SPARQL tim kiém tya dé ciia mot
cudn séch tir thong tin trong db thi da cho.
. Dt liéu:
<http://example.org/book/book>
<http://purl.org/dc/elements/1.2/title> "SPARQL"
. Truy van:

SELECT ?2title

WHERE {<http://example.org/book/book>
<http://purl.org/dc/elements/1.2/title> 2title}

. Két qua truy van:

Title
“SPARQL”

1.3.1.2 Cu phap céc bién.

Nhitng bién trong truy van SPARQL c¢6 pham vi toan cuc; c4c bién gidng nhau
& khap moi noi trong truy van néu né c6 tén giéng nhau. Nhitng bién duogc dién ta
bé‘ng GG?” hay “$,?.

Vi dy: nhiing biéu thirc bén dudi mo ta cing mot truy van:

SELECT ?x 2y

FROM <http://example.com/sample.rdf>
WHERE { ?x, <dc:name>, 2y}

USING dc for <http://www.dc.com#>

Két qua tra vé cac bo ?2x ?y cho biét tén tai nguyén va cac gia tri cua thudc tinh

dc:name cho mdi tai nguyén.
1.4 LINKED DATA
1.4.1 Khai niém

Trong c&c hoat dong tinh todn cta may tinh, Linked data dugc md ta nhu

phuong thirc tao ra dix liéu c6 cau trac dé cd thé lién két dugc vai nhau va tré nén c6
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ich. Dir lidu Lién két (Linked Data) 1a mot trong nhitng khai niém va tru cot chinh
cua Web ngit nghia (Semantic Web), con duoc biét t6i nhu 1a Web cua Di lidu. Web
ngit nghia tat ca 1a vé céc lién két giira cac tap hop dir liéu co thé hiéu dugc khong
chi cho con ngudi ma con cho may tinh, va Dit liéu Lién két dua ra cac thuc hanh tét
nhit dé tao ra céc lién két do. Dir liéu Lién két 1a tap hop cac nguyén tac thiét ké cho

viéc chia sé dit liéu duoc lién két voi nhau trén Web ma may tinh doc duoc.
1.4.2 Cé&c quy tac trién khai Linked Data

Tim Berners-Lee liét ké bén quy tic trién khai Linked data trong cac thao luan

cua minh duoc tobm gon trong cac dong sau:
1. Dung URI c6 thé dinh danh cac tai nguyén.

2. Str dung HTTP URI dé céc tai nguyén duoc tham chiéu va tim kiém

ching ("tham chiéu lai") boi moi nguoi hay cac tng dung.

3. Cung cap c4c thong tin hitu ich vé tai nguyén khi cac URI ciia nd duoc
tham chiéu lai, st dung dinh dang tiéu chuan nhu RDF/XML.

4. Gom cac lién két dén lién két khac, cac URL cd thé ¢ quan hé bén
trong dix lidu tim thiy dé day manh kha nang tim kiém céc théng tin lién quan khéc
trén Web.

1.4.3 Truy van Web dir liéu

Nhitng d6 thi RDF dugc truy xuat thdng qua URI trén Web dit liéu 12 mot phan
ctia mot tap dir liéu lién két. Tap dir liéu lién két nay 1a mot db thi RDF chia dit ligu
vé nhiéu thuc thé hay dbi tuong. Dé tao ra tap di liéu lién két nay, ching ta cd thé
ding mét s cach pho bién nhu: truy van dix liéu dua vao giao dién Linked Data, trén
cac kho luu trir truc tuyén hay trén cac giao dién Web. Dé xuét ban tap di liéu lién
két theo cdng thirc Linked Data, nguoi ta dua ra khai niém két xuat RDF hay mot
diém dau cudi SPARQL dé truy van vao tap di lidu lién két nay. Mot két xuat RDF
la mot tai liéu RDF I6n chtra @6 thi RDF cau thanh tap dit liéu lién két. Mot diém dau

cudi SPARQL 1a mot dich vu truy van dya trén giao thirc HTTP, xur Iy cac truy van
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SPARQL trén tap dir liéu lién két. SPARQL — ngdn ngir truy van cho db thi RDF,

dua trén cdc mau do thi RDF va ddi sanh dd thi con.

Cac tiép can vé xu Iy truy van co thé ké dén nhu xép kho dir liéu (Data
Warehousing), cac may tim kiém (Search Engines), truy van lién hiép (Query
Federation), truy van lién hiép kham pha (Discovery Query Federation) hay quét lién
két (Linh traversal), dua trén mot s6 thudc tinh nhu khong gian dit liéu vao, giao dién
y&u cau, truy xuat dén dix liéu ngudn, hd trg cau trdc dit liéu, tinh dap tng, muc do

truy van dit liéu, d6 chinh xéc, tinh cap nhat.
1.5 Tiéu két chwong 1

Chuong nay di trinh bay nhitng khéi niém cin ban va quan trong, 1a nén tang
ly thuyét va cét 15i cho cac huéng phét trién cao hon sau nay. Phan dau chuong da
gidi thiéu Web ngir nghia Ia g, tai sao can phai nghién citu Web ngit nghia. Phan thi
hai 14 tim hiéu vé RDF, RDFS. Tiép theo la vé& ngdn ngit truy vin RDF SPARQL va
mot s6 ngdn ngir truy van Web ngit nghia khac. Phan cudi noi vé Linked Data — y
tuong dang dan dugc hoan thién trong thuc té: mot dam may dir liéu toan cau, duy

nhét, day du, duoc cdng bd rong réi va rat quan trong, moi thir duoc lién két véi nhau.
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CHUONG 2: LAP TRINH VOl WEB NGU NGHIA

Trinh bay mot sb phuong phap 1ap trinh voi Web ngir nghia, cac méi truong
lap trinh cling nhu kién trdc cua chdng. Ngoai ra chuong nay con gidi thiéu Jena
Framework dung cho viéc xay dung tng dung Web ngt nghia.
2.1 Moi trwong lap trinh Web ngir nghia
2.1.1 Maéi trwong lap trinh Intellij
2.1.1.1 Gigi thigu.

IntelliJ IDEA 1a mét trinh soan thao (IDE) dé phét trién cac phan mém may
tinh. N6 dugc phat trién boi nha san xuét JetBrains (trudc day goi la IntelliJ), va dugc
cap phép Apache. Intellij c6 2 phién ban: Intellij Ultimate (thwong mai) va Intellij

Community (cong ddng). Ca hai ¢ thé duogc str dung cho phét trién phan mém.

Build Run

n configuration for the following // Do not ask again (moments ago) 29:58 CRLF UTF-8

Hinh 2.1. Giao dién cuaa Intellij
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2.1.1.2 Céc thanh phdn co ban

« Kiém soat phién ban

IntelliJ cung cap maot giao dién théng nhat cho cac hé thong kiém soét phién
ban chinh bao gém Git, SVN, Mercurial, CVS, Perforce va TFS. IDE cho phép duyét

qua lich sir thay d6i, quan ly chi nhanh, hop nhat xung dot va hon thé nia.
e Xay dung cong cu

IntelliJ IDEA hd tro Maven, Gradle, Ant, Gant, SBT, NPM, Webpack, Grunt,
Gulp va cac cdng cu xay dung khac. Pugc tich hop lién mach, cac cong cu nay gidp
tu dong hda qua trinh bién dich, dong goi, chay thir nghiém, trién khai va cac hoat

dong khac.
e Kiém thir

IntelliJ IDEA cho phép ban thuc hién kiém tra don vi mot cach d& dang. IDE
bao gém cac trinh chay thir nghiém va céc cdng cu bao hiém cho céc khudn khé thir
nghiém chinh, bao gém JUnit, TestNG, Spock; Cucumber, ScalaTest, spec2 va

Karma.

e Trinh bién djch

IntelliJ IDEA di kém vai mot trinh dich nguoc tich hop cho céc 16p Java. Khi
ban mudn xem bén trong mét thu vién ma ban khong ¢ ma ngudn, bay gio ban c6
thé — ma khong can bat ky plugin nao caa bén tha ba.

e Thiét bi dau cudi

IDE di kém vé6i mot thiét bi dau cudi tich hop. Tuy thudc vao nén tang cua
ban, ban c6 thé 1am viéc vai dau nhic dong lénh, Far, powershell hoic bash. Goi thiét
bi dau cudi bang Alt + F12 va thuc hién bat ky lénh nao — ma khong can roi khoi
IDE.
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e COng cu co so dir liéu

Tan dung su hd trg m& hoa thdng minh khi chinh sira SQL; két néi véi co so
dir liéu tryc tiép; chay truy van; duyét va xuat di lidu; va tham chi quan 1y cac luoc
d6 ctia ban trong mét giao dién truc quan — ngay tir IDE.

e May chu wng dung

IntelliJ IDEA hd trg cac may chi tng dung chinh: Tomcat, JBoss, WebSphere,
WebLogic, Glassfish va nhiéu may chu khac.Ban c6 thé trién khai cac tao tac cua
minh trén cac may chu tng dung va g& 13i cac tng dung da trién khai ngay tir bén
trong IDE.

2.1.2 Jena
2.1.2.1 Gigi thiéu

Jena la mot thu vién cua Java framework dung cho viéc xdy dung cac tng
dung Web ngir nghia. Cung cap mot moi truong 1ap trinh cho RDF, RDFS and OWL,
SPARQL. Bao gom cac cong cu suy dién tir cac luat co so (rule-based inference
engine). Phién ban dau tién ra doi do HP Lab xay dung Jena 2 ra doi vao 2003 — phién

ban hién tai la Jena 3.0.
Jena Framework bao gom:
. RDF API: Giao dién lap trinh cho RDF
. OWL API: Giao dién lap trinh cho OWL
. Xuét va doc céc file RDF theo dang RDF/XML, N3 va N-Triples

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

. Hé truy van SPARQL
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2.1.2.2 Jena API

Kién tric cua Jena dugc thiét ké dé cho phép tich hop mot cach dé dang cac
thanh phan xu ly c6 thé thay thé nhu bo phan tich dit liéu (parser), xuét ban (writer),
lwu trir va truy van.

Jena API bao gom mot tap cac giao dién Java md ta cac ngudn tai nguyén
(resources), cac thudc tinh (properties), cac phét biéu (statements) va cac mé hinh

(model) dudi dang khung mé ta tai nguyén RDF (Resource Description Framework).

rdf
parser

JenaAPI
COMIMon model ue
classes guely
engine
mermnory sql
store store

Hinh 2.2. Cac thanh phan cia Jena API

2.1.2.3 Kién trac Jena 3

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

Literal interface: Dung dé mo ta cac chudi va chuyén ddi mot sé kiéu cua
Java nhu String, Int, va Double. Cac d6i twong hién thuc giao dién Property c6 thé

la mot predicate trong bo ba {predicate, subject, object}.

Statement interface: md ta bo ba {predicate, subject, object}. Pong thoi n6

cling c6 thé duoc dung nhu mot dbi twong .
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Céc dbi twong hién thuc céc giao dién Container, Alt, Bag, hoic Seq c6 thé Ia

d6i tuong.

=<interface==
EDFNaode
=<mterface>> <=<mterfaces>
Resource Literal
Y
“<interface>> <<interface=> <<mterface>=
Property atatement Container
Y
<<interface>> <<interface>> <<mterfaces>
Alt Bag Seq

Hinh 2.3. Kién tric Jena 3

2.2 MG hinh hoa thong tin véi Jena
2.2.1 Chuwong trinh Hello Word! trong Jena

Chuong trinh sau mé ta cach tao mot mé hinh RDF trong Jena, thém tai
nguyén, thudc tinh va xuit ra dudi dinh dang Turtle.

public class Test {
public static void main (String[] args) {

//Khoi tao mo hinh RDF
Model m=ModelFactory.createDefaultModel () ;
String ns="http://vidu.com/duong/";

//Them cac tai nguyen Resource
Resource r= m.createResource (ns+"r");

//Them cac thuoc tinh cho tai nguyen
Property p=m.createProperty(ns+"p");
r.addProperty (p, "Hello Word!",XSDDatatype.XSDstring) ;
m.write (System.out, "Turtle") ;
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Két qua xuit ra dudi dinh dang Turtle:
<http://vidu.com/duong/r>
<http://vidu.com/duong/p> "Hello Word!"

Pé cac ham va thu vién trong chuong trinh trén st dung dwoc ching ta phai
download thu vién Jena . Sau d6 dé tao thém thu vién vao ta vao file cau hinh va thém

dependencies cua Jena.

<dependency>
<groupId>org.apac jena</groupld>
tif Id ifactId>
<versior

</dependency>

<dependency>
roupId>
artifactld>

{fdependencvﬂ

Hinh 2.4. Thém thw vién Jena

2.2.2 Tao mo hinh RDF
2.2.2.1 Tgo tai nguyén va thém thugc tinh

Trong phan nay, t6i tao ra mot md hinh RDF trong tir dau va sau d6 thém thudc
tinh cho no.
public class Test0l extends Object ({

//URI tai nguyen
static String personURI "http://somewhere/JohnSmith";
static String fullName = "John Smith";
public static void main (String args[]) {

//Tao mo hinh RDF
Model model = ModelFactory.createDefaultModel () ;

//Tao tai nguyen
Resource johnSmith = (Resource) model.createResource (personURI) ;

//Them thuoc tinh

((org.apache.jena.rdf.model.Resource)
johnSmith) .addProperty (VCARD.FN, fullName) ;

//Xuat dang XML

model .write (System.out) ;

b}
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Biéu dién du6i dang do thi:
T

.

(o \
pittp:if.. TohnSrth)
. y

e

veard FN

Tohn Smith

Hinh 2.5. Biéu dién phét biéu dwéi dang dé thi

Két qua ctua chuong trinh:

F: \JenasTutorial>javac Jjena“examples“rdf \TutorialBi.java

AEE
B

F:~JenasxTutorial>java jena.examples.pdf .Tutorial@i
{prdf : RDF
xmlns spdf ="http: /Ywuw.wl.orgs/1999/82/22-rdf —syntax—nsH"
xmln ard="htt ww . w3 . org /2001 fvcard—rdf /3 .00 >
{wdf :Description »df:about="http://somevhere JohnSmith"'>
{vcard:FN>John Smith<{svcard:FN>
{s/vdf :Description>
{/rdf :RDF >

Hinh 2.6. Két qua trén giao dién console

2.2.2.2 Thém méi quan hé, xudt ra tdp tin RDF

Trong vi du dudi ddy t6i xdy dung mot md hinh RDF vé gia 1 dinh va mdi
quan hé gitta cac thanh vién trong gia dinh. Sau d6, xuat thong tin luu tri file dinh
dang RDF.

import org.apache.jena.rdf.model.Model;

import org.apache.jena.rdf.model.ModelFactory;
import org.apache.jena.rdf.model.Property;
import org.apache.jena.rdf.model.Resource;
import org.apache.jena.rdf.model.Statement;
import org.apache.jena.rdf.model.RDFWriter;

import java.util.*;
import java.io.*;
public class FamilyModel ({

//URL tai nguyen

static final String familyUri = "http://family/";
static final String relationshipUri =
"http://purl.org/vocab/relationship/";

public Model model;

private FamilyModel () {

//Tao mo hinh RDF
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model = ModelFactory.createDefaultModel () ;

//Them cac thuoc tinh xac dinh moi quan he giua cac thanh vien

Property concua = model.createProperty (relationshipUri,"concua") ;
Property chamecua = model.createProperty (relationshipUri, "chamecua") ;
Property anhemcua = model.createProperty (relationshipUri, "anhemcua") ;
Property vochongcua = model.createProperty(relationshipUri, "vochongcua");

//Them cac tai nguyen thanh vien trong gia dinh

Resource hai = model.createResource (familyUri+"hai") ;
Resource mai = model.createResource (familyUri+"mai") ;
Resource trung = model.createResource (familyUrit+"trung") ;
Resource hoa = model.createResource (familyUri+"hoa'") ;
Resource Nam model.createResource (familyUri+"Nam") ;
Resource Tung = model.createResource (familyUri+"Tung") ;
Resource Son = model.createResource (familyUri+"Son") ;
Resource Tuyet = model.createResource (familyUri+"Tuyet") ;

//Them cac moi quan he
hai.addProperty (anhemcua,mai) ;
hai.addProperty (vochongcua, hoa) ;
hai.addProperty (chamecua,Nam) ;
hai.addProperty (chamecua, Tung) ;
mai.addProperty (anhemcua,hai) ;
mai.addProperty (vochongcua, trung) ;
trung.addProperty (vochongcua,mai) ;
hoa.addProperty (vochongcua, hai) ;
hoa.addProperty (chamecua, Nam) ;
hoa.addProperty (chamecua, Tung) ;

//Them cac phat bieu

Statement statementl model .createStatement (Nam, concua, hai) ;
Statement statement?2 = model.createStatement (Nam,concua,hoa) ;
Statement statement3 model .createStatement (Nam, anhemcua, Tung) ;

model .add (statementl) ;
model.add (statement?) ;
model .add (statement3) ;

//Them cac phat bieu dang Array

Statement statements[] = new Statement[5]
statements[0] = model.createStatement (Tung, concua,hai);
statements[l] = model.createStatement (Tung, concua,hoa) ;

(
[1 (
statements[2] = model.createStatement (Tung, anhemcua,Nam) ;
statements[3] = model.createStatement (Tung, vochongcua, Son) ;
statements[4] = model.createStatement (Tung, chamecua, Tuyet) ;
model.add (statements) ;

//Them cac phat bieu dang List
List<Statement> list = new ArraylList<Statement> () ;
list.add (model.createStatement (Son, vochongcua, Tung
)
)

)) i
) 2

r

list.add (model.createStatement (Son,chamecua, Tuyet
list.add (model.createStatement (Tuyet, concua, Tung)
list.add (model.createStatement (Tuyet, concua, Son)) ;
model.add (list) ;
}

//Main
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public static void main (String args[]) throws FileNotFoundException {
FamilyModel theFamily = new FamilyModel () ;
File file=new File ("C:\\family.rdf");
FileOutputStream fl=new FileOutputStream(file);
RDFWriter d = theFamily.model.getWriter ("RDF/XML-ABBREV") ;

d.write (theFamily.model, f1,null) ;

Két qua xuat ra tap tin family.rdf nhu sau:
<rdf :RDF
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:j.0="http://purl.org/vocab/relationship/">
<rdf:Description rdf:about="http://family/mai">
<j.0:vochongcua>
<rdf:Description rdf:about="http://family/trung">
<j.0:vochongcua rdf:resource="http://family/mai"/>
</rdf:Description>
</j.0:vochongcua>
<j.0:anhemcua>
<rdf:Description rdf:about="http://family/hai">
<j.0:chamecua>
<rdf:Description rdf:about="http://family/Tung">
<j.0:chamecua>
<rdf:Description rdf:about="http://family/Tuyet">
<j.0:concua>
<rdf:Description rdf:about="http://family/Son">

<j.0:chamecua
rdf:resource="http://family/Tuyet"/>

<j.0:vochongcua
rdf:resource="http://family/Tung" />

</rdf:Description>
</j.0:concua>
<j.0:concua rdf:resource="http://family/Tung"/>
</rdf:Description>
</3j.0:chamecua>
<j.0:vochongcua rdf:resource="http://family/Son"/>

<j.0:anhemcua>
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<rdf:Description rdf:about="http://family/Nam">
<j.0:anhemcua rdf:resource="http://family/Tung"/>
<j.0:concua>
<rdf:Description rdf:about="http://family/hoa">

<j.0:chamecua
rdf:resource="http://family/Tung"/>

<j.0:chamecua
rdf:resource="http://family/Nam" />

<j.0:vochongcua
rdf:resource="http://family/hai"/>

</rdf:Description>
</j.0:concua>
<j.0:concua rdf:resource="http://family/hai"/>
</rdf:Description>
</7j.0:anhemcua>
<j.0:concua rdf:resource="http://family/hoa"/>
<j.0:concua rdf:resource="http://family/hai"/>
</rdf:Description>
</7j.0:chamecua>
<j.0:chamecua rdf:resource="http://family/Nam"/>
<j.0:vochongcua rdf:resource="http://family/hoa"/>
<j.0:anhemcua rdf:resource="http://family/mai"/>
</rdf:Description>
</7j.0:anhemcua>
</rdf:Description>

</rdf :RDF>

2.2.3 Poc mb hinh RDF

Phan nay t6i st dung truy van SPARQL dé xuat ra ?s ?p 20 cua tit ca cac tai
nguyén trong tap tin family.rdf.

public class truyvan{
public truyvan () {
}
public static void main (String[] args) {
//duong dan den tap tin RDF
final String inputFileName = "C:\\family.rdf";
Model model = ModelFactory.createDefaultModel () ;



InputStream in

model . read (
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in, llll);

//chuoi truy van

String queryString

"PREFIX

quanhe:<http://purl.org/vocab/quanhe/>"+

model) ;

ResultSetFormatter.out(System.out, results, query);
ge.close();
}
Két qua xuat ra dudi dinh dang Turtle:
| p | o

f /Family/Son | <http://purl.orgfvocab/relationship/vochongcuar | <http://family/Tung>
f ffamily/Son> | <http://purl.org/vocab/relationship/chamecua> | <http://family/Tuyet>
:f/family/Tung> | <http://purl.orgfvocab/relationship/concua> | <http://family/hai»
:f ffamily/Tung> | <http://purl.org/vocab/relationship/concua> | <http://family/hoa>
:f/family/Tung> | <http://purl.org/vocab/relationship/anhemcua> | <http://family/Nam>
:f/family/Tung> | <http://purl.org/vocab/relationship/vochongcua> | <http://family/Son>
:f/family/Tung> | <http://purl.org/vocab/relationship/chamecua> | <http://family/Tuyet>
://family/hoa> | <http://purl.org/vocab/relationship/vechongcuas> | <http://family/hai>
+f /Family/hoa | <http://purl.org/vocab/relationship/chamecua> | <http://family/Nam:
2/ ffamily/hoa> | <http://purl.org/vocab/relationship/chamecua> | <http://family/Tung>
:f/family/Tuyet> | <http://purl.orgfvocab/relationship/concua> | <http://family/Tung>
:f ffamily/Tuyet> | <http://purl.orgfvocab/relationship/concua> | <http://family/Son>
:f/family/trung> | <http://purl.org/vocab/relationship/vochongcua> | <http://family/maix
2/ Family/mais | <http://purl.org/vocab/relationship/anhemcua> | <http://family/hai»
¢/ ffamily,/maiz | <http://purl.org/vocab/relationship/vochongcua> | <http://family/trung>
f ffamily/haix | <http://purl.org/vocab/relationship/anhemcua> | <http://family/maix
o/ /Family/haix | <http://purl.org/vocab/relationship/vochongcua> | <http://family/hoa>
2f ffamily/haix | <http://purl.org/vocab/relationship/chamecua> | <http://family/Nam>
+fffamily/haix | <http://purl.org/vocab/relationship/chamecua> | <http://family/Tung>
f fFamily/Nam:> | <http://purl.orgfvocab/relationship/concua> | <http://family/hai>
f fFamily/Nam> | <http://purl.orgfvocab/relationship/concua> | <http://family/hoa>
:f/Family/Nam: | <http://purl.org/vocab/relationship/anhemcua> | <http://family/Tung>

}

Query query

QueryExecution

ResultSet results

A\ { A\ +

" ?s ?p Q0.

P

QueryFactory.create (queryString) ;

ge

ge.execSelect () ;

// ResultSetFormatter

Hinh 2.7. Dir liéu xuat dwéi dang Turtle

"SELECT *

"

FileManager.get () .open (inputFileName) ;

+

QueryExecutionFactory.create (query,
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2.3 Chuyén ddi dir liéu Web ngir nghia

Trong phan nay toi sir dung thu vién jxl.jar dé thao tac vai tap tin Excel. Sau d6
sir dung Jena dé tao md hinh dit liéu RDF. Thém céc tai nguyén va thudc tinh véi di

licu doc tur file Excel. Cudi cling xuat dix liéu ra tap tin RDF véi dinh dang XML.

Poan code sau mo ta qua trinh trén:

import jx1.Sheet;
import jxl1.Workbook;
//Tao mé hinh RDF mdi
model = ModelFactory.createDefaultModel () ;
//File Excel chta dit 1iéu bénh nhan
File file = new File("C:\\Data BenhNhan.xls");
Workbook wb = Workbook.getWorkbook (file?2) ;
Sheet sheet = wb.getSheet (0);
int rows = sheet.getRows () ;
int cols sheet.getColumns () ;

//Duyét tung hang d& thém cédc tai nguyén
for (int rowl = 0; rowl < rows; rowl++)
{
Resource benhNhan[] = new Resource[100];
benhNhan [rowl]=model.createResource (benhNhanUri
+sheet.getCell (0, rowl) .getContents());
}

//Khéi tao mét dbi tuong Bénh nhian mdi
BENHNHAN RDF benhnhan = new BENHNHAN_RDF();
File file2=new File ("C:\\BENHNHAN.rdf") ;
FileOutputStream f2=new FileOutputStream(file2);
//Dung dbi tuong RDFWiter cta Jena dé& ghi dit liéu dudi dang XML
RDFWriter d2 = benhnhan.model.getWriter ("RDF/XML-ABBREV") ;
d2.write (benhnhan.model2, £2,null) ;

2.4 Framework Spring MVC
2.4.1 Giéi thiéu vé Framework Spring MVC

Spring 1a mot trong nhitng framework dé phaét trién cac ung dung Java duoc
sir dung bai hang triéu 1ap trinh vién trén thé gioi. Spring gidp tao ra cac tng dung
c6 hiéu ning cao, d& dang kiém tht, str dung lai code mét cach hop ly. Spring gon
nhe va trong suét (nhe: vai kich thudc nho, version co ban chi khoang 2 megabytes;

trong sudt: hoat ddng mot cach trong sudt véi dbi 1ap trinh vién), Spring 1a mot ma
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ngudn mé, dugc phat trién, chia sé va co cong dong nguoi dung rat 16n trén tehes
giéi. Spring Framework xdy dung dua trén 2 nguyén tic thiét ké chinh Ia:
Dependencies Injection va Aspect Orient Programming.

Nhiing tinh nang cét 16i ctia Spring c6 thé dugc sir dung dé phat trién phan
mém may tinh ,cac ung dung di dong hay cac Website bang Java. Muc tiéu chinh cua

Spring la gitp phét trién cac ung dung Java dé dang hon.

Stream, Taps, Jobs Bootable, Minimal, Ops-Ready Full-stack, Web

hannels, Adapters, [ Ingestion, Export, Controllers, REST,
Eilters, ransdfo ers Réjé)é):fs,swi?érs Orchgestration, adoop \}vleb%ocket

RELATIONAL NON-RELATIONAL

FRAMEWORK SECURITY GROOVY REACTOR

Hinh 2.8. Céc thanh phan chinh trong Spring

2.4.2 Vidu trang web Spring MVC co ban

package com.example.servingwebcontent;

import org.springframework.stereotype.Controller;

import org.springframework.ui.Model;

import org.springframework.web.bind.annotation.GetMapping;
import org.springframework.web.bind.annotation.RequestParam;

@Controller
public class HelloController {

@GetMapping ("/hello")
public String greeting (@RequestParam (name="name", required=false,
defaultValue="World") String name, Model model) {
model.addAttribute ("name", “World”) ;
return "greeting";
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}
<!DOCTYPE HTML>
<html xmlns:th="http://www.thymeleaf.org">
<head>
<title>Getting Started: Serving Web Content</title>
<meta http-equiv="Content-Type" content="text/html; charset=UTF-8" />
</head>
<body>
<p th:text="'Hello, ' + S${name} + '!'" />
</body>
</html>

Két qua s& hién thi dong chit "Hello World!" trén trinh duyeét.

2.5 Tiéu két chwong 2

Chuong 2 mé ta cac cac thanh phan, cdng cu dé tao nén tng dung Web ngit
nghia. DAu tién Kién tric va cach cai dat moi truong lap trinh Java Intellij. Tiép theo
la Jena API — mot thu vién Java dung dé chuyén d6i, lwu trir dit liéu Web ngit nghia.
Céch chuyén d6i dir liéu tir tap tin Excel sang dir liéu RDF. Chuong nay ciing trinh
bay vé Spring MVC dé lap trinh Web ngit nghia, tao cac giao dién hién thi két qua
cac truy van SPARQL trén tap tin RDF.
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CHUONG 3: UNG DUNG TIM KIEM THONG TIN BENH
NHAN COVID-19 TAI VIET NAM

Trong chuong nay s& trinh bay c4c van dé: thu thap dix liéu bénh nhan COVID-
19 tai Viét Nam. Phan tich van dé va 1ap trinh dya trén dix liéu tir Internet, thuc hién

truy van dé tim kiém cac thong tin can thiét.
3.1 Giéi thiéu bai toan tim kiém thong tin bénh nhan COVID-19

Tur dit liéu ho so bénh an (trich xuat biéu dd) cé thé cho ching ta c6 thé biét
thém vé bénh nhan COVID-19 va qué trinh bénh caa ho. Nhitng dit liéu nay c6 thé
bao gom théng tin vé& nhan khau hoc (tudi, chung toc/dan toc, gidi tinh), ciing nhu
c4c triéu chung, phuong phap diéu tri va két qua. Cac nha khoa hoc cd thé sir dung
trich xuat biéu do dé tim hiéu nhimg nguoi c6 kha nang mac bénh ning hon, nhiing
dich vu cham séc y té bénh nhan da nhan dugc va bénh nhan da hdi phuc chua. Vi
nhitng ndi dung da tim hiéu & cac phan trén trén, luan van sé& st dung cdng nghé Web
ngit nghia dé xay dung mot wng dung minh hoa nham phuc vu cho viée luu tri, truy
van, tim kiém cac théng tin bénh nhan COVID-19 tai Viét Nam.

3.1.1 Kién trac hé théng

Ung dung hd trg théng tin khach hang gom ba phan: phan thir nhat 13 module
chuyén déi dit liéu nguai bénh hién c6 sang dinh dang bo ba RDF sir dung khung tng
dung Jena. Phan thi hai 1a luu trir dir liéu va truy van dit liéu theo dinh dang b ba
RDF. Phan thi ba 1a chuong trinh hién thi cho ngudi sir dung thay céc thong tin da

lien két dugc:
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Hinh 3.1. Kién tric chwong trinh

Trong Hinh 3.1 thi ngbn ngit st dung dé cai dit cac thuc nghiém 1a ngdn ngi
lap trinh Java c6 thé duoc phan cap ra dé chay tirng phan ving, kém theo céc chd

thich cua cac ving trong dé, cé thé két ndi téi tai nguyén caa may tinh.
3.1.2 Y nghia thuc tién cia hé théng

Viéc phong, chdng dich Covid-19 1a chua c6 tién Ié véi nhan loai nén thyc té
hon mdt nam qua, cac nudc vira lam, vira hoc, rut kinh nghiém. Tuy nhién, viéc quy
md nhitng ngudi nhiém phai duoc diéu trj trong cac bénh vién - ho 1a ngudn 1y nhiém
chu yéu tao ra lay nhiém cong dong va dich ¢ cac nudc - khdng ngimg ting 1én, chua
c6 dau hiéu tro vé muac khi cong bd cé dich, ching to viéc phong, chéng Covid-19

cua nhan loai vé tong thé 1a chua dem lai két qua toan cau mong mudn.
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Hinh 3.2. Théng ké dich COVID-19 tai Viét Nam tinh dén ngay 01/09/2021

Do d6 hé théng xay dung dé bam sat nhiing thdng bao khan lién tuc dugc phat di
trén trang thong tin dién tir cuia S Y té, Trung tm Kiém soat bénh tat va cac phuong
tién thong tin dai chung dé luu trir thdng tin di chuyén va tim kiém nhanh nhat nhitng
ngudi da ting tiép xuc vai FO. Viée diéu tra truy vét, tim kiém cac doi twong trén
thuc té cling gip rat nhiéu kho khin nhu ra soat tai dia ban, diéu tra dich t& dé xéac
dinh c6 dung F1 hay khong, chua ké cac F1 ¢ thé nam rai rac ¢ cac xa, phuong khac
nhau, tham chi & céc tinh khac. Ngay sau dé, cac dia phuong 1ap danh sach F1 tién
hanh 1dy mau xét nghiém va khan trerong dwa dén cac khu céch ly tap trung. Ngoai ra
con théng ké lai tong s6 ca nhidm, sb lugng tir vong, sé ca dugc chita khoi, cling nhur

c4c thong tin lién quan khac vé dich COVID-19 cho nguoi ding dé dang truy cap.
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Hinh 3.3. M6 ta méi lién h¢ giira cac bénh nhan COVID-19 véi FO
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Hinh 3.4. M6 ta méi lién hé giira cac FO véi dia diém

3.1.3 Chuan bi dir liéu cho bai toan
3.1.3.1 D ligu vé bénh nhan COVID-19

Dit liéu vé thdng tin ngudi bénh duoc lay tir trang tin vé dich bénh viém duong
hd hap cidp COVID-19 cua Bo Y té (Website: https:/ncov.moh.gov.vn/). Dir liéu s&
duoc sao chép vao file Excel gdm cac thdng tin vé bénh nhan, dia diém di chuyén cua
nguoi bénh.

a) Dir ligu thur nghigm

Dir liéu dugc trich xuat tir cAc ngudn thdng tin tir ban khai bao y té va so suc
khoe dién tir cia bénh nhan FO va cing véi d6 1a dich trinh di chuyén duoc ghi lai
khi bénh nhan dén cac dia diém khéc nhau néu dugc cip phép. Cac dix lidu s& duoc

tap trung thanh thanh tép Excel dé cd thé d& dang Iy thong tin cho &ng dung.
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Bénh nhéan Tudi Pia chi Tinh trang Qudc tich
BN9 30 | Vinh Phuc Khoi Viét Nam
BNS 29 | Vinh Phuc Pang diéu tri Viét Nam
BN7 73 | H6 Chi Minh Pang diéu tri Hoa Ky
BN6 25 | Khanh Hoa Khoi Viét Nam
BN5 23 | Vinh Phac Dang diéu tri Viét Nam
BN4 29 | Vinh Phuc Khai Viét Nam
BN3 25 | Thanh Hoéa Khoi Viét Nam
BN2 28 | H6 Chi Minh Dang diéu tri Trung Quéc
BN1 66 | H6 Chi Minh Khoi Trung Quéc
Hinh 3.5. Dir li¢u vé thong tin ngudi bénh
Tén Tén dia diém ID Kinh d6 Vido
DD1 Go Dong Pa 1111 21.01355 105.82253
Hoc Vién Cong nghé Buu Chinh Vién
DD2 Théng 1112 20.9809453 105.787094
DD3 Dai hoc Kién tric Ha Néi 1113 | 20.98039885 105.7896742
DD4 Hoc vién An Ninh 1114 | 20.98048795 105.7921328
DD5 Highland Coffee - Ha Bong 1115 20.966005 105.772019
DD6 Trudng THPT Nguyén Hué 1116 20.9725 105.77552
DD7 Ga Ha Noi 1117 21.03482 105.84704
DD8 San bay Néi Bai 1118 10.22511 103.97227
DD9 VP Céng chirng Cau Gidy 1119 21.04135 105.78074

Hinh 3.6. Dir li¢u vé thong tin dia diém

Thei gian Bénh nhan Pia diém
20/01/2021 BN1 DD1
20/01/2021 BN1 DD2
20/01/2021 BN1 DD3
20/01/2021 BN2 DD1
20/01/2021 BN2 DD4
20/01/2021 BN2 DD5
20/01/2021 BN3 DD4
20/01/2021 BN3 DD6
21/01/2021 BN1 DD2
21/01/2021 BN1 DD7
21/01/2021 BN1 DD8
21/01/2021 BN2 DD9
21/01/2021 BN2 DD3
21/01/2021 BN2 DD2
21/01/2021 BN3 DD8
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21/01/2021 BN3 DD1
22/01/2021 BN1 DD1
22/01/2021 BN1 DD2
22/01/2021 BN1 DD3
22/01/2021 BN2 DD2
22/01/2021 BN2 DD9
22/01/2021 BN2 DD1
22/01/2021 BN3 DD5
22/01/2021 BN3 DD1

Hinh 3.7. Dir li¢u vé thong tin swr kién

b) Kich bdn thiz nghiém

Hang ngay phuong/xa/thi tran s& cap nhat thong tin phét sinh trén dia ban vao

phan mém, két xuat béo cao chuyén béo céo cho cap quan 1y theo qui dinh.

Céc co sd Y té s& cap nhat thong tin phat sinh do don vi quan Iy vao phan mém,

két xuat bao céo chuyén bao céo cho cap quan 1y theo qui dinh.

Cac Ban, phong ban thuc hién bao céo cho thudng truc uy ban cip
quan/huyén/thanh phd va béo cdo cho Tinh/Thanh phé theo qui dinh: théng

tin tap hop tir cac phuong/xa/thi tran, cac co sd'y té.
Kiém tra va tao dit liéu cho hé thong.

Tao mo hinh RDF tur dir liéu thir nghiém.

Doc va truy xuat dit liéu tir mé hinh RDF.

Hién thi thdng tin Ién trang web xuat bao cao.

3.1.3.2 Dir liéu tar OpenStreetMap

a) Gidi thidu Ban db thé gigi mo

OpenStreetMap, hoic OSM, giéng nhu Wikipedia cho ban d6. D6 1a ngudn

mé&, ngudi dung d3 dong goép, va mién phi dé sir dung, va, gibng nhu Wikipedia, no

dugc chimg minh 1a dang tin cay dang kinh ngac. Ngay ca khi ban chua tirng nghe vé
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né trudc day, rat co thé 1a ban da sir dung dir liéu cia no. N6 duoc sir dung boi
FourSquare, Pokemon Go, Craigslist, Tesla, va mét danh sach dai cac ung dung va
dich vu khéc. Trong khi né khéng phai 1a hitu ich cho chuyén huéng hang ngay, bo
dir liéu khong gian dia ly rong 16n cia né da nhiéu lan ching minh hitu ich khéng chi
cho cac tng dung, nhung cho cong viéc nhan dao va ciu tro khan cap .

OpenStreetMap ban dau duoc tao ra & Anh bai Steve Coast, va ké tir khi thanh
lap nam 2004, co so dit liéu thong tin ban db cua no da phat trién dang ké. Di liéu
cua ho dén tir viéc dong gop hang loat tir cac thuc thé chia rat nhiéu dit liéu ban dd
va tir nhitg nguoi ding tang thoi gian va ning luong cua ho dé gilp xay dung va
duy tri ban do.

Ciing gidng nhu Wikipedia, néu ban 1am mot cong viéc tét, cac chinh sira cua
ban s& & lai. Mt khac, néu ban pha hoai ban db hodc mac 16i, mot ngudi nao d6 sé
bt va cudn no tro lai. Hé thong nay da hoat dong kha tét. Vao nam 2018, hau hét dir
licu khong gian dia ly cua no tét hoic tét hon Google Maps.

b) Kién tric OpenStreetMap

Geodata: la kho chira dir liéu thudc tinh va khdng gian trong hé quan tri co so di liéu.
Editing: 12 cac thanh phan chinh sira di liéu.
Backend: 1a c4c thanh phan trich xuét va truy van di liéu.

Rendering: 1a cac thanh phan kién tao mé hinh dit liéu.
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Mapping parties
ithe fun stuff)

GPX traces
photos & notes

WMS Bing
SEMVIiCES imagery
Imap editing
| software
|

Merkaator

1
| Mapnik + | |Mapguest| | Transpart TileMill
| mod_tile | Renderer | | Renderer
I |
E | PostGlS | PogGIS
|m|:_:ort |
scripts | mod_tile \_T_/ | ‘\T_-/
cache I
etcetera APl 0.6 IMa|:mik renderer psm2pgsql| | losm2pgsqgl
I(tile.osm.org) 1_ |
- Planet dump,
PostgreSQL osmosis Planet diffs etcetera
backend
-_______.--"""_--—_
Maminatim
Geaodata Editing Backend Rendering - Overpass
AP|

Hinh 3.8. Kién triic OpenStreetMap
C) Céc thao tac trén OpenStreetMap
Trich xuat dit liéu OpenStreetMap

Budc 1: truy cap https://www.OpenStreetMap.org

Buéc 2: chon Xuat -> di chuyén, zoom ving ban d6 dé chon ving ban do sé

xuat dir liéu. Hodc chon ving tha cong khac dé chon ving ban do.

Budc 3: chon Xuat dé tai ban do vé dudi dang *.osm
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QOpenStreetMap ’ ( ‘ v ‘ Lich st ‘ Xuét ‘ Tuyén GPS Nhatky Banquyén Tro gitp Gioi thigu l DBing nhap ‘ M8 Tai khodn ‘

a
m ':m Day la dau?
I ; E

Xuét
21.0607
105.7569 105.9484
20.9711
Gidy phép

Dir liéu OpenStreetMap duoc phép st dung
theo Gidy phép Co s& d liéu M& Open Data
Commons (ODbL).

Néu viec xut dir ligu & trén b thét bai, héy
nghi dén viéc sir dung mot trong nhitng nguon
han di i i i Gong gop va én gop. Dieu khodn trang Web va API

Hinh 3.9. Trich xut dit liéu OpenStreetMap
> Doc dir ligu trén OpenStreetMap

Buéc 1: sir dung JOSM download tur https://josm.OpenStreetMap.de

Budc 2: chon open -> chon t6i file *.osm da tai vé
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i * Java OpenStreetMap Editor — O x
File Edit View Mode Tools Selection Presets Imagery Windows Audic Help
[ ! I S 1+
1 RE] (&G 2SO e Yoy
” =T, I~ / A y L - " =& layers =]
) ) ! I o P=Y | map.osm_20210412_112520577.05m *
e
n/: i .
H
Y 5 | @
> > ]
- = % Tags/Memberships =]
¥
Select objects for which to change tags.
my g e
=il Selection =]
&
»e
? ; _Select - \ Search = stor
:T.;/ = I Relations: 87 =l x]
v G] boundary[4] (Hanoi®, 78 members, incomplete) ~
® \ ] t} boundary[6] {"Ba Dinh District”, 36 members, incomplete)
» # S} boundary[5] ("Dong Da District”, 25 members, incomplete)
!‘3 boundary[8] (Hai Ba Trung District”, 23 members, incomple’ ,
< >
7 . TP > i Y
O ooz (Duwssssiz G A -_— °Fi 444225945 \agle); Shift-Ctrl to rotate selected; Alt-Ctrl to scale selected; or change selection

Hinh 3.10. Poc dir liéu tir OpenStreetMap véi JOSM

C) Céc thao tac trén OpenStreetMap

OpenStreetMap Semantic Network 1a mot ngudn tai nguyén Web Semantic
trich tur trang web cia OSM Wiki, ma héa nhu 1a mot tir veng SKOS. N6 chira mot
may dai dién co thé doc duoc cac thé OSM, va mot s6 quan hé ngir nghia gitta ching.
Mang luéi nay duoc lién két mg dir liéu. Mang ngit nghia nay dwoc chiét xuat bai
mét trinh thu thap ngudn mad duoc phét trién trong Java / Groovy, cac OSM Wiki
Crawler. Céc thé OSM dugc anh xa vao cdc khai niém tuwong tng trong WordNet va
LinkedGeoData.

Trong OpenStreetMap, tinh ning ban dd duoc mé ta bang céc the, chang han
nhu tién nghi la dai hoc, va dudng cao téc la chinh. Nhiing thé nay twong ung véi
khai niém dia ly, dai dién trong mang ngit nghia OSM ctia chung t6i. Str dung mang

ngit nghia OSM c6 thé tinh todn sy twong d6ng ngir nghia cua cac thé. Vi du, mot
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trrong dai hoc la khai niém twong tu nhu mét truong hoc hon véi mot dong séng.
Mot bién phap twong tu ngir nghia nham dinh luong thuc té ndy voi mot s thuc,
thuong lagitta O va 1

d) Ung dung trong hé théng

Hé théng tim kiém khi nhap vao mot dia diém sé& duoc tim kiém boi cac tap
tin RDF trén hé thong. Sau khi trich dwoc thdng tin dya trén OSM_ID s& duoc nhiing
vao OpenStreetMap dé hién thi 1én ban db.

¥ Java OpenStreetMap Editor - X
File Edit View Mode Tools Selection Presets Imagery Windows Audio Help

EEgtcc@san Ll DmRn HNwh

EA vy @ Layers L] [x]
Q@

® p
® [ map.osm_20210412_112520577.0sm *

L4 2 |
£ + | B
¥ A
w1 @ Annotation/ Contact (Common Schema) ...
N Key Value
[m addr:city Ha NGi
addrdistrict Ha 6ng
addr:housenumber [km 10 |v
e add [ edit il Delete
ol

@0/ ol galn/wave) | uad
-ﬁ id=480680319
addr:city=Ha Noi
addrdistrict=Ha Dong
addr:housenumber=Km 10
addr:postcode=100000
addr:street=Nguyén Tréi
addr:subdistrict=Mo Lao
amenity=university
internet_access=yes
B internet_access.fee=no
internet_access:ssid=PTIT_
(@ res name=PTIT
5 roy namezen=Posts and Telecommunications Institute of Technolo
ay B
name:vi=Hoc vién Cong nghé Buu chinh Vien théng

ey

TN 1T &

oo

website=vwww.ptiteduvn

wikidata=Q10771881

wikipedia=en:Posts and Telecommunications Institute of Techn
Move objects by dragging; Shift to add to selection (4 ology

Ongnos  Disrasr O 4

mm2s58a.34ft  TE (no object)

Hinh 3.11. Dir liéu Hoc vién Cong ngh¢ Buu chinh Vién thong trén OpenStreetMap
Vi du: véi tir khéa: “Hoc vién Cong nghé Buu chinh Vién thong” khi tim kiém
s& hién thi két qua chi tiét. Click “Thém két qua” s& liy duoc node = 480680319, V4i
vi d6 = 20.9809453 va kinh d6 = 105.787094 . Khi muén hién thi dia diém nay trén

trinh duyét dua trén dia chi sau:

https://www.OpenStreetMap.org/node/480680319
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LGc nay ta c6 chén vao HTML bang thé iframe khi bam vao nt chia sé. Chi
tiét nhu hinh dudi day:

<« C (0 @& openstreetmap.org/node/480680319 * B QS AR o H

=2 Apps e System Dashboard... 'ﬁ'ﬁ jsonschemaZpojo B Google Dich Permission - Googl @ EGBeauty Q Jarvis_Server Test[J.. & WORK_VPBANK - G Du &n RB_Théng tin.

)/ OpenStreetMap Tuyén GPS Nhatky Banquyén Tro gidp Gigithiéu | Dangnhap | Mé Taikhodn ‘

. b & s i ld}’)‘
IR | -

& &

Nét: 480680319

Phién ban #2 ﬁ
modifs ponctuelles voierie suite import auto bati ‘““’
cad St Maturin ML
Xoa khedng.10.nam.irude bdi Ades222 - BG thay 4] PTIT
i #7351602 a9
%,
. %,
Tai vé XML - Xem Lich st . N
2
4,
4%\
e, Vo S '/ .
AN ’,Q‘\o! -~ crséng Vﬁ_ Nha
50m "9@ s . o K9 §
1001t "'aé ';\"“»e',' " 4 ©nhiing ngwai dong gop vao OpenStreethdap ¥ Quyén gop. Diéu knodntrang Web va API

Hinh 3.12. Hién thi thong tin mat node dwa vao OSM_ID

3.1.3.3 Dir liéu ter LinkedGeoData
a) LinkedGeoData

LinkedGeoData la du an caa nhém nghién cirtu AKSW véi hon 1,2 ti lugt truy
cap dua thdéng tin trén tap tin hanh tinh OpenStreetMap tir nam 2015.

LinkedGeoData 1a mét du an dé thém mot khong gian vao dir liéu cua Web
ngir nghia. LinkedGeoData str dung thdng tin thu thap duoc boi du an OpenStreetMap
va 1am cho n6 c6 san dudi dang co sé tri thixc RDF theo nguyén tic dix liéu c6 lién
két. N6 lién két dir liéu ndy véi cac co s tri thie khéc trong sang kién lién két dit liéu

9

mo.
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\ Project created by:
Cacsw I
GeoData Adding a spatial dimension to the Web of Data.

2017 Feb 3: SPARQL Endpoint and Linked Data operation back to normal
About / News Quick Links: Downloads — SPARQL — Virtual-SPARQL by Sparqlify — HTML interface —
Example Queries

Downloads
Online . ' - # Search -
Access LinkedGeoData is an effort to add % o ay W )
a spatial dimension to the Web of Data

RDF Mapping

/ Semantic Web. LinkedGeoData uses F mmd ) [
Use Cases the information collected by the n o T
LGD Browser OpenStreetMap project and makes ii L Ji > HM
Publications it available as an RDF knowledge . & R , s
Community base according to the Linked Data ?’ : o w :EM:‘:?":
principles. It interlinks this data with £ m'r;:.“:{‘n.r"" l
Blog other knowledge bases in the Linking ' ’ S '

Contact/ Open Data initiative.

Imprint

LinkedGecData: New RDF versions of OpenStreetMap datasets available

The AKSW research group is happy to anncunce that a new LinkedGeoData maintenance release with more than 1.2
billion triples based on the OpenStreetMap planet file from 2015-11-02 is now online. Enjoyl Quick Links Project Website
Downloads SPARQL Endpeint Virtual ... Centinue reading —

Hinh 3.13. LinkedGeoData.org

b) OpenStreetMap Dataset

LinkedGeoData chira cac tap tin RDF phién ban méi cho OpenStreetMap dugc
luu dudi dinh dang *.nt.

Cach tiép can cua dir liéu Dia ly lién két 1a luu trir thong tin 1ap ban d6 trong
co s¢ dir liéu quan hé (Post GIS) cung véi dit liéu OSM va st dung trinh ghi de
SPARQL-to-SQL Sparqlify dé tao ra RDF.

Cac tap lénh SQL LinkedGeoData mé& rong mot gian do don gian c6 chua
OSM véi cac chi muc, bang biéu va khung nhin b sung.

c) Mot s6 truy van co ban
Liét ké tat ca c4c tai nguyén tir Leipzig Central Station.

Prefix lgdo: <http://linkedgeodata.org/ontology/>
Prefix geom: <http://geovocab.org/geometry#>
Prefix ogc: <http://www.opengis.net/ont/geosparqgl#>
Prefix owl: <http://www.w3.0rg/2020/07/owl#>
Select * {
8
owl:sameAs <http://dbpedia.org/resource/Leipzig Hauptbahnhof> ;
geom:geometry [ ogc:asWKT ?sg ]



?x
a lgdo:Amenity ;
geom:geometry [

} Limit 10

rdfs:label 21
ogc:asWKT ?xg
Filter (bif:st intersects

(?sg,
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] .
?xg, 0.

1))

Két qua hién thi duéi dinh dang HTML:

5g

lhttp:linkedgeodata org/triplifv/node3 76142577

"POINT(12.3830858

51.3463518)" <http:

/www openlinksw.com 'schemas virtrd 2 Geometry=

hittp:/linkedgeodata org/triphifv/wav1 08056031

lhitp:/ linkedgeodata.org/triplifv/node3 76142577

"POINT(12.3830858

51.3463318)" " <http://

www.openlinksw.com/schemas virtrdfzGeometry=

hittp:/linkedseodata org/ triplifv wav108056036

lhttp:/ linkedgeodata. org/triplifv/node3 76142577

"POINT(12.3830858

51.3463318)"" <http://

www.openlnksw.com/schemas virtrdfZGeometry=

littp:/Nlinkedeeodata org/tiphify/wavl1 5108683

lhttp:/linkedgeodata org/triphifv/node3 76142577

"POINT(12.3830858

51.3463518)" <http:

/www openlinksw.com 'schemas virtrd 2 Geometry=

http://linkedgeodata. org/trplifv/way115108944

lhttp:/linkedoeodata org/triplifv/node376142577

"POINT(12.3830858

51.3463518)"""<http:/'www.openlinksw.com schemas virtrdfEGeometry=

hitp:/ Iinkedgeodata. org/trplify/wav1 29765234

Hinh 3.14. Két qua hién thi Linkedgeodata.org trén HTML

3.2 Giai phap hé thé

ng

3.2.1 Mb hinh h¢ théng

USER

Truy vin SPARQL

Openstreetmap
Frame

Hinh 3.15. M hinh h¢ théng tra ciru théng tin bénh nhan
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Khi nguoi dung chon ngudi bénh, qué trinh tim kiém tir khda s& duoc thyuc
hién tai truy van SPARQL trén dir liéu RDF ti cac tép BENHNHAN.rdf
,DIADIEM.rdf va LICHSU.rdf. Cac thong tin tir file RDF s& duoc hién thi truc tiép
1én HTML form, d6ng thoi dua vao thdng tin tir OpenStreetMap dé hién thi 1&n trinh

duyét théng tin chi tiét dia diém can tim kiém.
3.2.2 Tao dir ligu RDF

Véi cac dir liéu tai vé tir OpenStreetMap, t6i s& diing Jena API dé chuyén doi
sang dit liéu RDF va duoc luu véi tén DIADIEM.rdf. Bong thoi dé tao dit liéu ngi
nghia minh hoa toi tao thém tap tin BENHNHAN.rdf, LICHSU.rdf tir dix liéu file
Excel dé biét thdng tin bénh nhan va lich sir di chuyén cua ho. Tiép do, t6i dung bo
tir vung FOAF(http://xmins.com/foaf/0.1/) dé mé ta cac théng tin trén lan luot twong
ung vai cac thuoc tinh sau: FOAF.name, FOAF.age, FOAF.openid, FOAF .status,
cung cac bo tr wvung cua Dbpedia(https://dbpedia.org/ontology/) va DC
(http://purl.org/dc/elements/1.1/)

V& giai phéap thi ¢6 str dung 3 bo dit lidu:

+ B0 Dbpedia: miéu ta 1 dia diém trén ban d6

+ BoO DC dé miéu ta 1 su kién

+ B0 FOAF dé miéu ta cac thudc tinh (Properties) cua bénh nhan
Vi du:

v' FOAF.name la miéu ta tén bénh nhan.

v' FOAF.age tudi bénh nhan.

v' FOAF.based_near miéu ta dia chi bénh nhan.

v" FOAF .status miéu ta tinh trang ctia bénh nhan.
Ngoai ra thi cac méi quan hé (Relationship) con dugc miéu ta nhu sau:
Bénh nhén 1 sé c6 quan hé “seeAlso” — tirc la da tham gia sy Kién A. Su kién
A gdm thudc tinh thoi gian s& ¢ quan hé “seeAlso” 1 dia diém xac dinh nao d6 . Tur
d6 ta c6 thé dé dang tim kiém duoc bénh nhan da di dén dau, vao gio ndo. Va tir moi

quan hé giita bénh nhan — sy kién —dja diém, ta cd thé nhanh chéng truy vét duoc cac


http://purl.org/dc/elements/1.1/
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dia diém va thoi gian lién quan ma bénh nhan dén. Tt ca cac ca F1 s& duoc truy vét
theo thoi gian va dia diém trong sy kién. Chi tiét qua trinh trén duoc thé hién bang

doan code duoc thé hién ¢ phan Phu luc.
3.2.3 Truy van dix liéu

Dé thuc hién truy van trén tap tin RDF, tdi st dung ngén ngir truy van Web
ngit nghia SPARQL véi noi dung nhap tir HTML form. Sau dé xuat két qua truy van
dudi dinh dang HTML. Str dung ngbn ngtt lap trinh Java.

Dé két qua tim kiém mat tir khda bt ki tdi st dung truy van SPARQL ¢ sir

dung cac mau (Regex pattern) dé tra vé cé4c tai nguy@n c6 chua tir khoa do (phu luc).
3.3 Xay dwng hé thong
3.3.1 M0 ta hé théng

Hé thong duoc xay dung trén mo hinh thac nudc do ung dung khdng qué Ién

va Cac chure nang da duoc liét ké mot cach rd rang.

Xac dinh bai toan va
dac ta cac véu can

j'
Phan tich W
Thiét ké '1
Ma hoa, lap trinh '_1
Kiém dinh W

Khai thac va bao tri

Hinh 3.16. M6 hinh phét trién hé théng



Phan nay s& xay dung md hinh hé théng véi muc dich cung cip mot céach chi
tiét vé cac chirc nang co ban nhu tim kiém thong tin, xem théng tin bénh nhan (duyét
thdng tin) va xem cac thong tin chi tiét cia dia diém. M6 hinh duoc thé hién nhu hinh

Sau:

O

Duyet thong tin™-_
<<include>>
\

N

-

Xem thong tin chi &t

Q <<1nclude>>

Tim ki€m

N gu‘dl stt dung

Hinh 3.17. Use case hé thong tim kiém théng tin bénh nhan COVID-19

Tin ture Danh sach
Covid-19 bénh nhan

Thong ké

D liéu Viat Nam Danh sach
Covid-19 ; chira khoi

Lich trinh di ThE eisi Danh sach
chuyén 8 dang diéu tri

Hinh 3.18. So' dd kién truc thong tin
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3.3.2 Pac ta chire ning

“Ung dung cdng nghé Web ngir nghia va OpenStreetMap phét trién &ng
dung hd tro tim kiém théng tin nguwoi bénh COVID-19” nham giai quyét cac yéu

N
A

cau.

v' Hb trg cac don vi trong viéc quan ly, giam sat tac thoi tinh hinh dich bénh
trén dia ban. Ty dong truy vét lay nhiém, tiép xuc khi c6 ca bi nhiém. Giam tai va
nhanh chdng truy vét, truy vét 1 hoac nhiéu chudi/6 dich, dic biét trong cac dot bung
phat dich quy moé lén ¢6 FO, F1, F2, F3 16n, khong thé thuc hién tha cong duoc.

v' Hb tro quan tri cap nhat, bao tri hé théng dé dang.

Céc chirc nang chinh ctia nguoi dung hé théng bao gom:

- Chirc nang tim kiém: cho phép nguoi s dung truy xuét thong tin trong hé
théng bang céch chon ngudi bénh trén form. Hé théng duyét file DIADIEM.rdf tim
tat ca cac tai nguyén lién quan dén tir khda mubn tim va tra vé két qua. Khi lay

duoc théng tin pha hop sé hién thi tai khung OpenStreetMap.

- Chtrc nang duyét thong tin: Chirc nang nay cho phép nguoi st dung xem thong
tin trong danh sach cac tai nguyén lién quan dén tir khda bang cach chon muc thdng
tin can xem. Hé thong tim céc d6i tuong lién quan dén thong tin duoc chon va tra
vé cac két qua cho nguoi st dung. Két qua duoc hién thi tai khung OpenStreetMap.

- Chirc ning xem thong tin chi tiét: Chirc ning nay cho phép ngudi sir dung
xem théng tin chi tiét cia mot tai nguyén trong hé théng dwa trén khung

OpenStreetMap.



3.3.3 Phan tich h¢ théng

4+ Théng ké

1. Truy cép trang chu
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Controller
H
[

Hinh 3.19.

2. Yéu cau thong ké()

3. Truy xuat di liéu()

4.Tra vé dir ligu()

14. Dit ligu thing ké()

Biéu dé tuan tw chirc ning théng ké

Tén Use Case

Xem danh sach hgc vién

Tac nhan chinh

Nguoi dung

Nguwoi chiu trach nhiém

Nguoi dung

Pam bao téi thiéu

Ngudai dung truy cap vao hé thong

Pam bao thanh cong

Nguoi ding xem duoc thdng tin bao gom:

+ Tong sb bénh nhan.

+ Tong s6 bénh nhan méc Covid-19 hdm nay.
+ S6 nguoi chét.

+ S6 nguoi dugc chira khoi.

+ Biéu d6 tong sb ca theo ngay.

+ Biéu dd tong sb ca.

Kich hoat

Click vao button “Thdng ké&”
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Chudi sy kién chinh:
1. Nguoi ding truy cap vao hé théng.
Hé théng hién thi danh sach menu gom Théng k&, Tin tic, Danh sach
bénh nhan..
3. Nguoi dung chon “Théng ké”.
Hé théng hién thi toan bo thong tin va biéu db.

4+ Xem lich trinh di chuyén cia bénh nhan

U Tr hi Lich trinh Lich trinh
Controller

[} 1
i 1. Truy cap trang chu i i
|
1.2. Truy cap trang lich
trinh . .
1.3. Lay danh sach tat ca
bénh nhan()
1.6.Danh sach bénh nhan
2. Chon bénh nhdn trong danh sach
2.1. Lay lich trinh
cua bénh nhan()

2.4. Lich trinh cua
bénh nhan()

1.4Truy xuit théng tin
danh sach bénh nhan()

1.5 danh sach bénh nhan()

2.2Truy xuat théng tin lich
trinh bénh nhan()

2.3. Tra vé két qua

Hinh 3.20. Biéu dd tuan ty chirc ning xem lich trinh di chuyén caa bénh nhan
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Tén Use Case Xem danh sach hoc vién
Tac nhan chinh Nguoi dung
Nguwoi chiu trach nhiém | Nguoi dung
Pam bao toi thiéu Nguoi dung truy cap vao hé thong
Nguoi dung xem duogc théng tin bao gom:
Pam bao thanh cong + Danh séch céac bénh nhan.
+ Lich trinh di chuyén cua bénh nhan.
Kich hoat Click vao button “Lich trinh”
Chuéi sy kién chinh:
1. Ngudi ding truy cap vao hé théng.
2. Hé thdng hién thi danh séch menu gdm Théng ké, Tin tirc, Danh sach
bénh nhan..
3. Nguoi dung chon “Lich trinh”.
4. Hé théng hién thi toan bo danh séch bénh nhan di dugc luu tri.
5. Ngudi ding chon bénh nhan muén xem lich trinh di chuyén.
6. Hé thdng hién thi lich trinh di chuyén caa bénh nhan
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<+ Xem danh sach bénh nhan

Trang danh sach
User g a Bénh nhan RDF Data
bénh nhan
H Controller
: 1
2. Yéu cau danh :

1. Truy cap danh sach sach bénh nhan()

bénh nhan

3. Truy xuit dir lidu()

4Tra vé di liéu()

5. Danh sach bénh nhan()

Hinh 3.21. Biéu dé tuan tw chirc ning xem danh sach bénh nhan

Tén Use Case Xem danh sach hgc vién

Tac nhan chinh Nguoi dung

Nguwoi chiju trach nhiém | Nguoi dung

Pam bao toi thiéu Nguoi dung truy cap vao hé thong

Pam bao thanh cong Nguoi dung xem dugc théng tin danh sach tat ca
cac bénh nhan va théng tin cua ho.

Kich hoat Click vao button “Danh sach bénh nhan”

Chubi sy kién chinh:
1. Nguoi ding truy cap vao hé théng.
2. Heé théng hién thi danh sach menu gém Théng ké, Tin tac, Danh sach
bénh nhan..
3. Nguoi dung chon “Danh sach bénh nhan”.
4. Hé thdng hién thi toan bo thong tin va biéu db.
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3.3.4 Thiét ké giao dién
#+ Giao dién trang théng ké

@ %2 = a DuongPH - PTI

Thong ké dir ligu veé dich Covid-19 tai Viét Nam
April, 2021 15 |

Tong ca nhiém ’,»\ S8 ca hém nay \/\/\/\ S8 ngudi chét S6 chira khoi
f |
\ / -
AV 25 35

rh Thoéng ké [E] Danhsichbénhnhdn ¢ Tintdc
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27 g 26
23 23
19
6 7 7
n 12 10
6
: . I l ; 5
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m
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79 5
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1 e 71 . .

Hinh 3.22. Giao dién trang théng ké
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4 Giao dién tra cizu thong tin lich trinh di chuyén ciia nguwoi bénh

. q— ¥ Q DuongPH - PTIT

Thaong ké dir liéu vé dich Covid-19 tai Viét Nam ‘
Ludnvin > PTIT

April, 2021 15

T&ng ca nhiém /\/\/\/\ S8 ca hém nay \/\/\/\ S8 ngudi chét Sd chira khéi
25 35

h Théng ké [E] Danh sdch bénhnhdn & Tin tuc

BAN DO DI CHUYEN CUA NGUOI BENH

THONG TIN BENH NHAN: |22 e )
- i 7
Tay H:
! 7
+| J ) PTA% Thirong Thanh
i By Bac Tur.Liém i 7
foa s " 2 - y Gian
Céc dia diém di chuyén: ) 4 4
i Giang - 2 -~ Ngoc Thuy 5~ vigt Hung
m Chung ) TN
Ll ? A _~~GiaThuy
Dirach ) L. —~Ngoc Lam \
= San Dang, e " 8o pe Long Bién
N Ba Pinh i s
/ % 2 HANBI ]
, Cau Gidy HaNoi AN
7 1 ong2in Thac
/
TR 2 /. NamTir Liém /bong0a |
Cdc dia diém di chuyén: 7 { ) Cu Khéi
\ Hal Ba Trung
/ . Yot |
! pT.72
/ S Thanh Xuan L
/ |
4 A, |
{ \
\ ‘ a2 1 hoang wai
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i s 2 N, o170 \
Céc dia diém di chuyén: A HEBéng_ L
B~ Van'Dién
e I
QL6 X
QL218 Lang G DA™ = Thanh Tri

Leaflet | © OpenStreetMap contributors
Hinh 3.23. Giao dién tra ciru thdng tin lich trinh di chuyén cia nguai bénh.

Khi ngudi ding chon bénh nhan hé thdng s& hién thi tat ca cac su kién, dia
diém chinh xé&c cua nguoi bénh twong ung di chuyén trong thoi gian truéc theo
ngay cu thé. Ngoai ra cac thdong sé nhu Tong ca nhiém, Sé ca hém nay, S nguoi
chét, S6 chita khoi duoc cap nhat moi nhat tr Website cua bo y té

https://ncov.moh.gov.vn/
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4 Giao di¢n trang chi tiét thong tin ngwoi bénh
.. 9 o q DuengPH - FTIT

Théng ké dif ligu vE dich Cavid-19 tai Viét Nam
. April, 2021 19

R VAVVN

Hinh 3.24. Giao di¢n chi tiét thong tin ngudi bégnh COVID-19

3.4 Két luan chuwong

Trong Chuong 3 da tong hop lai cac kién thic vé Web ngir nghia dé xay dung
tng dung minh hoa. Trudc hét 1a phan md ta vé bai toan tim kiém théng tin bénh
nhan COVID-19 tai Viét Nam. Tiép theo Ia giai phap cho hé théng tim kiém thong
tin: trinh bay md hinh cua hé théng, chuyén doi (RDF) va luu trir dir liéu (Jena).
Chuong nay ciing trinh bay cach thic tai dix li¢u, chinh stra dix liéu va cach truc quan
hoa dir liéu Web ngir nghia trén OpenStreetMap. Cudi ciing 1a tng dung minh hoa cu

thé vé hé théng tim kiém thong tin nguoi bénh.
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KET LUAN

Luan vin da nghién ciru va trinh bay nhitng kién thirc cin ban vé Web ngit
nghia nhu kién thirc vé RDF, RDF Schema, ngén ngir truy van di liéu Web ngir nghia
SPARQL, moéi truong lap trinh Web ngir nghia va truc quan héa dir liéu
OpenStreetMap.

Qua d6 ludn vin dat dwoc mot s6 két qua nhw sau:

Vé Iy thuyét, luan van da di sdu nghién ctru duoc nhiéu kién thirc vé RDF va
RDFS, tir 6 hiéu duoc cong nghé Web ngir nghia dé c6 thé dwa vao do trién khai céc
tng dung khéc. Trinh bay cu thé phuong phéap lap trinh véi Web ngit nghia, cach
chuyén dbi dix liéu cho Web ngir nghia. Luan vin ciing di trinh bay cach trich xuét

va xu ly dix liéu tir OpenStreetMap.

V& ting dung minh hoa, véi muc tiéu 1am rd thém Iy thuyét, luan vian tng dung
xay dung Web ngir nghia véi cac cong cu hd trg nhu Intellij va Spring MVC. Cu thé
la xay dyng duogc dir liéu RDF co ban vé thong tin bénh nhan mac COVID-19 tai Viét
Nam, dong thoi truc quan hoa vai OpenStreetMap dya trén OSM_ID trich xuét tir di
liéu, khai thac cac tinh ning truy xuét trén mot tai liéu c6 md ta ngit nghia nham chia

sé tai nguyén thdng tin bénh nhan va thyc hién tim kiém véi nhitng két qua chinh xéc.
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PHU LUC
Ma nguon lay dir liéu tir file Excel:
public class GenFromExcel ({
//URI cac tal nguyen
static final String dbUri = "https://dbpedia.org/ontology/";
static final String dcUri = "http://purl.org/dc/elements/1.1/";
static final String foafUri = "http://xmlns.com/foaf/0.1/";

public Model model;
private GenFromExcel () {

//Tao mo hinh RDF moi
model = ModelFactory.createDefaultModel () ;

//Them cac thuoc tinh va moi quan he

Property dbPlacelId = model.createProperty(dbUri, "id");

Property dbPlaceName = model.createProperty(dbUri, "name");

Property dbPlacelatitude = model.createProperty(dbUri,
"latitude") ;

Property dbPlacelongitude = model.createProperty(dbUri,
"longitude") ;

Property dbSeeAlso = model.createProperty(dbUri, "seeAlso");
Property dcDate = model.createProperty(dcUri, "date");
Property dcPlace = model.createProperty(dcUri, "place");

ClassLoader classLoader =
Thread.currentThread() .getContextClassLoader () ;
InputStream inputStream =
classLoader.getResourceAsStream("data/Data BenhNhan.xlsx");
InputStream inputStream?2 =
classLoader.getResourceAsStream("data/Data_DiaDiem.xlsx");
InputStream inputStream3 =
classLoader.getResourceAsStream("data/Data LichSu.xlsx");
List<BenhNhan> benhNhanlList = new ArrayList<>();
List<DiaDiem> diaDiemList = new ArrayList<>();
List<LichSu> lichSulList = new ArrayList<>();
Set<SuKien> suKienSet = new HashSet<>();
try {
OPCPackage pkg = OPCPackage.open(inputStream) ;
XSSEFWorkbook wb = new XSSFWorkbook (pkg) ;
XSSFSheet sheet = wb.getSheetAt (0);
for (Row row : sheet
) A
BenhNhan benhNhan = new BenhNhan () ;
benhNhan.setId(row.getCell (0) .getStringCellValue());

benhNhan.setTuoi (String.valueOf (row.getCell (1) .getNumericCellValue()));
benhNhan.setDiaChi (row.getCell (2) .getStringCellValue());

benhNhan.setTinhTrang (row.getCell (3) .getStringCellValue());

benhNhan.setQuocTich (row.getCell (4) .getStringCellValue()) ;
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benhNhanList.add (benhNhan) ;

}

OPCPackage pkg2 = OPCPackage.open (inputStream?) ;
XSSFWorkbook wb2 = new XSSFWorkbook (pkg?2) ;
XSSFSheet sheet2 = wb2.getSheetAt (0);

for (Row row

)

DiaDiem

diaDiem.
diaDiem.

diaDiem.setOsmId(String.

sheet?2
diaDiem = new DiaDiem() ;
setId(row.getCell (0) .getStringCellValue())
setTen (row.getCell (1) .getStringCellValue());

valueOf (row.getCell (2) .getNumericCellValue()));

diaDiem.setLatitude (String.valueOf (row.getCell (3) .getNumericCellValue()))

’

diaDiem.setLongitude (String.valueOf (row.getCell (4) .getNumericCellValue ())

)7

diaDiemList.add(diaDiem) ;

}

OPCPackage pkg3 = OPCPackage.open (inputStream3) ;
XSSFWorkbook wb3 = new XSSFWorkbook (pkg3) ;
XSSFSheet sheet3 = wb3.getSheetAt (0);

for (Row row

)

sheet3

LichSu lichSu = new LichSu();
lichSu.setThoiGian (row.getCell (0) .getStringCellValue());

lichSu.setIdBenhNhan (row.getCell (1) .getStringCellValue());
lichSu.setIdDiaDiem (row.getCell (2) .getStringCellValue()) ;
lichSuList.add (lichSu);

SuKien suKien = new
SuKien (lichSu.getThoiGian (), lichSu.getIdDiaDiem() ) ;
suKienSet.add (suKien) ;

}

} catch (Exception e) {
System.out.println (e.getMessage());

}

//Them cac tai

nguyen

List<Resource> benhNhanRsList = new ArrayList<>();
for (BenhNhan benhNhan : benhNhanList

)

String name

= benhNhan.getId();

Resource benhNhanRs = model.createResource (foafUri + name);

benhNhanRs.addProperty (FOAF.name, "B&nh nhan " +
benhNhan.getId () .replaceAll ("BN", ""));

benhNhanRs.addProperty (FOAF.openid, name) ;

benhNhanRs.addProperty (FOAF.age, benhNhan.getTuoi());

benhNhanRs.addProperty (FOAF.based near,

benhNhan.getDiaChi ()) ;

benhNhanRs.addProperty (FOAF.status, benhNhan.getTinhTrang());
benhNhanRsList.add (benhNhanRs) ;
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List<Resource> diaDiemRsList = new ArrayList<>();
for (DiaDiem diaDiem : diaDiemList
) A
String name = diaDiem.getId();
Resource diaDiemRs = model.createResource (dbUri + name) ;
diaDiemRs.addProperty (dbPlacelId, name);
diaDiemRs.addProperty (dbPlaceName, diaDiem.getTen()) ;
diaDiemRs.addProperty (dbPlaceLatitude,
diaDiem.getLatitude());
diaDiemRs.addProperty (dbPlacelLongitude,
diaDiem.getLongitude()) ;
diaDiemRsList.add(diaDiemRs) ;
}

List<SuKien> suKienLst = new ArrayList<>();
suKienLst.addAll (suKienSet) ;
Collections.reverse(suKienLst) ;

List<Resource> suKienRsList = new ArrayList<>();

for (int i = 0; 1 < suKienLst.size(); i++) {
Resource resource = model.createResource (dcUri + 1i);
resource.addProperty (dcDate, suKienLst.get (i) .getNgay ()) ;
resource.addProperty (dcPlace, suKienLst.get (i) .getDiaDiem()) ;

suKienRsList.add (resource) ;

Set<LichSu> lichSuSet = new HashSet<>();
for (LichSu lichSu : lichSulList
) A
SuKien suKien = new
SuKien (lichSu.getThoiGian (), lichSu.getIdDiaDiem() ) ;
for (SuKien suKienl: suKienLst

)

if (suKien.getNgay () .equalsIgnoreCase (suKienl.getNgay()) &&suKien.getDiaDie
m() .equalsIgnoreCase (suKienl.getDiaDiem())) {
suKien= suKienl;

}

Resource resourcel = null;
for (Resource rs : benhNhanRsList
) A
if
(rs.getProperty (FOAF.openid) .getObject () .toString () .equalsIgnoreCase(lich
Su.getIdBenhNhan())) {
resourcel = rs;
}
}
Resource resource?2 = null;
for (Resource rs : diaDiemRsList
) A
if
(rs.getProperty (dbPlacelId) .getObject () .toString() .equalsIgnoreCase (lichSu
.getIdDiaDiem())) {

resource?2 = rs;

}
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lichSu.setDiaDiem (resource?2) ;

Resource resource3 = null;
for (Resource rs : suKienRsList
) A

if

(rs.getProperty(dcDate) .getObject () .toString () .equalsIgnoreCase (lichSu.ge
tThoiGian()) &&
rs.getProperty(dcPlace) .getObject () .toString() .equalsIgnoreCase (lichSu.ge
tIdDiaDiem())) {

resource3 = rs;

}
lichSuSet.add (lichSu) ;
lichSu.setSuKien (resource3) ;

Statement statement = model.createStatement (resourcel,
dbSeeAlso, resource3l);
model.add (statement) ;

}

List<LichSu> lichSulistl = new ArrayList<>();
lichSulListl.addAll (1lichSuSet) ;

for (LichSu lichSu: lichSulListl
) A
Statement statement =
model.createStatement (lichSu.getSuKien (), dbSeeAlso,
lichSu.getDiaDiem()) ;
model.add (statement) ;
}
System.out.println ("DONE") ;
}

M4 ngudn lay dix liéu bang SPARQL

Model model = ModelFactory.createDefaultModel () ;

InputStream in = FileManager.get() .open (inputFileName) ;
model.read (in, "");
String queryString = "PREFIX foaf: <http://xmlns.com/foaf/0.1/> " +

"PREFIX db: <https://dbpedia.org/ontology/> " +
"PREFIX dc: <http://purl.org/dc/elements/1.1/> " +
"SELECT ?ten ?ngay ?tenDiaDiem ?lat ?long" +

" WHERE { " +

" ?x foaf:name ?ten ; " +

" db:seeAlso ?sukien . " +

" OPTIONAL{?sukien dc:date ?ngay;" +

" db:seeAlso ?diaDiem ." +

" ?diaDiem db:name ?tenDiaDiem ." +
" ?diaDiem db:latitude ?lat ." +

" ?diaDiem db:longitude ?long ." +
" .U+

" FILTER regex(?ten, '"+ten+"') " +

" }",.

Query query = QueryFactory.create(queryString) ;
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QueryExecution ge = QueryExecutionFactory.create(query, model);
ResultSet results = ge.execSelect();

M4 ngudn chwong trinh tim kiém théng tin bénh nhan COVID-19 tai Viét
Nam:

package vn.com. fpt.foxpay.wallet.mock.web.mvc;

import com.fasterxml.jackson.databind.ObjectMapper;
import io.micrometer.core.annotation.Timed;

import org.apache.jena.query.*;

import org.apache.jena.rdf.model.Model;

import org.apache.jena.rdf.model.ModelFactory;
import org.apache.jena.util.FileManager;

import org.slf4j.Logger;

import org.slf4dj.LoggerFactory;

import org.springframework.http.*;

import org.springframework.stereotype.Controller;
import org.springframework.web.bind.annotation.*;
import org.springframework.web.client.RestTemplate;
import org.springframework.web.servlet.ModelAndView;

import java.io.IOException;
import java.io.InputStream;
import java.util.x*;

@Controller
public class MerchantMockController {

private final Logger log =
LoggerFactory.getLogger (MerchantMockController.class);

@ReguestMapping (value = { "", "" }, method = RequestMethod.GET)

@ResponseBody

@Timed

public ModelAndView checkout (org.springframework.ui.Model model2,
@ReguestParam(required = false) String ten) {

if (ten == null) {
ten = "Bénh nhan 1";

}

String resourceUrl
= "https://corona.lmao.ninja/v2/countries/vn";

RestTemplate restTemplate = new RestTemplate();

HttpHeaders headers = new HttpHeaders():;

headers.setAccept (Arrays.asList (MediaType.APPLICATION JSON)) ;

headers.add ("user—-agent"™, "Mozilla/5.0 (Windows NT 10.0; Win64;
x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/54.0.2840.99
Safari/537.36");

HttpEntity<String> entity = new HttpEntity<String> ("parameters",
headers) ;

ResponseEntity<String> response =
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restTemplate.exchange (resourceUrl, HttpMethod.GET,entity,String.class);
ObjectMapper mapper = new ObjectMapper () ;
try {
ResStatus resStatus =
mapper.readValue (response.getBody () ,ResStatus.class);
model?2.addAttribute ("resStatus", resStatus);
} catch (IOException e) {
e.printStackTrace () ;

}

final String inputFileName = "D:\\test3.rdf";

Model model = ModelFactory.createDefaultModel () ;

InputStream in = FileManager.get () .open (inputFileName) ;
model.read(in, "");

String queryString = "PREFIX foaf: <http://xmlns.com/foaf/0.1/> "

"PREFIX db: <https://dbpedia.org/ontology/> " +
"PREFIX dc: <http://purl.org/dc/elements/1.1/> " +
"SELECT ?ten ?ngay ?tenDiaDiem ?lat ?long" +

" WHERE { " +

" ?x foaf:name ?ten ; " +

" db:seeAlso ?sukien . " +

" OPTIONAL{?sukien dc:date ?ngay;" +

" db:seeAlso ?diaDiem ." +

" ?diaDiem db:name ?tenDiaDiem ." +
" ?diaDiem db:latitude ?lat ." +

" ?diaDiem db:longitude ?long ." +
" Lo+

" FILTER regex(?ten, '"+ten+"') " +

n }ll,.

Query query = QueryFactory.create(queryString) ;
QueryExecution ge = QueryExecutionFactory.create(query, model) ;
ResultSet results = ge.execSelect();

List<String> benhNhatList = getlistBenhNhan() ;
List<ThongTin> thongtinList = new ArrayList<>();
List<LichTrinh> lichTrinhList = new ArrayList<>();
model?2.addAttribute ("benhNhatList", benhNhatList);
model2.addAttribute ("benhNhan", ten);

List kg=results.getResultVars();
while (results.hasNext ())
{

QuerySolution gs=results.nextSolution

()s
String valO=gs.get (kg.get (0).toString()) .toString() ;
String vall=gs.get (kg.get(l).toString()) .toString() ;
String val2=gs.get (kg.get (2).toString()) .toString() ;
String val3=gs.get (kg.get (3) .toString()) .toString();
String vald=gs.get (kg.get (4) .toString()) .toString();

ThongTin thongTin new ThongTin () ;
thongTin.setBenhNhan (vall) ;
thongTin.setNgay (vall) ;
thongTin.setDiaDiem(val2) ;
thongTin.setLat (val3);
thongTin.setLon (vald);
thongtinList.add (thongTin) ;
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ge.close();
Set<String> ngaySet = new HashSet<>();
for (ThongTin thongtin: thongtinList
) |
ngaySet.add (thongtin.getNgay()) ;
}

List<String> ngayLst = new ArrayList<>();
List<DiaDiem> diaDiemList2 = new ArrayList<>();
ngayLst.addAll (ngaySet) ;

for (String s: ngayLst
) A
LichTrinh lichTrinh = new LichTrinh();
lichTrinh.setNgay (s);
List<DiaDiem> diaDiemList = new ArrayList<>();
for (ThongTin thongtin: thongtinList
) A
if (thongtin.getNgay () .equals (s)) {
DiaDiem diaDiem = new DiaDiem() ;
diaDiem.setTen (thongtin.getDiaDiem()) ;
diaDiem.setLatitude (thongtin.getLat ())
diaDiem.setLongitude (thongtin.getLon ()
diaDiemList.add(diaDiem) ;
diaDiemList2.add (diaDiem) ;

)7

}
}

lichTrinh.setDiaDiem (diaDiemList) ;
lichTrinhList.add (lichTrinh) ;

model?2.addAttribute ("lichTrinh", lichTrinhList);
model2.addAttribute ("diaDiem", diaDiemList2);

return new ModelAndView ("merchant-mock-checkout") ;

}

@RequestMapping (value = "/danh-sach", method = RequestMethod.GET)

@ResponseBody

@Timed

public ModelAndView danhSach (org.springframework.ui.Model model2,
@ReguestParam(required = false) String ten) {

String resourceUrl
= "https://corona.lmao.ninja/v2/countries/vn";

RestTemplate restTemplate = new RestTemplate();

HttpHeaders headers = new HttpHeaders():;

headers.setAccept (Arrays.asList (MediaType.APPLICATION JSON)) ;

headers.add ("user-agent", "Mozilla/5.0 (Windows NT 10.0; Win64;
x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/54.0.2840.99
Safari/537.36");

HttpEntity<String> entity = new HttpEntity<String> ("parameters",
headers) ;

ResponseEntity<String> response =
restTemplate.exchange (resourceUrl, HttpMethod.GET,entity,String.class);
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ObjectMapper mapper = new ObjectMapper ()
try
ResStatus resStatus =
mapper.readValue (response.getBody () ,ResStatus.class);
model?2.addAttribute ("resStatus", resStatus);
} catch (IOException e) {
e.printStackTrace () ;

}

return new ModelAndView ("danh-sach");

}

public List<String> getlistBenhNhan () {

final String inputFileName = "D:\\test3.rdf";
Model model = ModelFactory.createDefaultModel () ;
InputStream in = FileManager.get() .open (inputFileName) ;
model.read (in, "");
String queryString = "PREFIX foaf: <http://xmlns.com/foaf/0.1/> "
+
"PREFIX db: <https://dbpedia.org/ontology/> " +
"PREFIX dc: <http://purl.org/dc/elements/1.1/> " +
"SELECT ?ten " +
" WHERE { "o+
" ?x foaf:name ?ten ; " +
// " db:seeAlso ?sukien . " +
// " OPTIONAL{?sukien dc:date ?ngay,;" +
// " db:seeAlso ?diaDiem ." +
// " ?diaDiem db:name ?tenDiaDiem ." +
// " ?diaDiem db:latitude ?lat ." +
// " ?diaDiem db:longitude ?long ." +
// n } ) n +
// " FILTER regex(?ten, 'Bénh nhadn 1') " +
" b
Query query = QueryFactory.create(queryString);
QueryExecution ge = QueryExecutionFactory.create(query, model);
ResultSet results = ge.execSelect();
List kg=results.getResultVars();
List<String> 1lst = new ArrayList<>();
while (results.hasNext ())
{
QuerySolution gs=results.nextSolution();
String valO=gs.get (kg.get (0).toString()) .toString() ;
lst.add (valO);
// String valb=gs.get (kq.get (5).toString()).toString/() ;
// out.println ("<br><a

href=?txtDiaDiem="+val0+">"+vall+"</a>") ;
}
Collections.sort(lst);
ge.close();
return lst;
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BAN CAM DOAN

To6i cam doan d3 thuc hién viéc kiém tra mic do tuong dong nodi dung luan
van qua phan mém DolT mét cach trung thuc va dat két qua mic twong dong 9%
toan bo ndi dung luan van. Ban luan van kiém tra qua phan mém 1a ban cang luan
van da nop dé bao vé trudc hoi dong. Néu sai tdi xin chiu cac hinh thuc ky luat theo

quy dinh hién hanh caa Hoc vién Cong nghé Buu chinh Vién théng.

Ha Noi, ngay 06 thang 03 nam 2021

Hoc vién thuc hién luan van ky thuat

Phan Hong Dwong
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Since 1906

[7DoIT (=)VNUx

DAI HQC QUOC GIA HA NOI
Vietnam National University, Hanoi

Hé thdng hé tro nang cao chét lugng tai ligu
KET QUA KIEM TRA TRUNG LAP TAI LIEU

THONG TIN TAI LIEU

Tac gia duong

Tén tai lieu RDF-PhanHongDuong_v1
Thoi gian kiém tra 21-04-2021, 10:09:26
Thoi gian tao bao cao 21-04-2021, 10:11:23

KET QUA KIEM TRA TRUNG LAP

0%
0%-7

9% —

Cau (doan) ngudi dung phan hoi

Phan tram cau (doan) hé théng khéng kiém tra
Phan tram cau (doan) khéng trung lap

Phan tréam cau (doan) trung lap

ODEENE

Piém 9
Ngudn trang lap tiéu biéu [text.123doc.org, vi.wikipedia.org, 123doc.org]

(*) Két qua tring 13p phu thudc vao di ligu hé thong tai thoi diém kiém tra

Hoc vién thuc hién luan vian Ngudi huéng dan luan van

Phan Hong Duong PGS. TS. Hoang Hiru Hanh
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