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MOT GIAI PHAP CHUYEN POI TU CO SO DU LIEU QUAN HE
SANG MO HINH DU LIEU CHO WEB NGU NGHIA

LUPONG THAI NGOC’, NGUYEN HOU DUYET"™

TOM TAT
~ Web ngé nghia 1a mgt huéng phat trién arong lai ciia Web hién tai, trong dé RDF 1a
chuan cho phép dac ta dir lieu cho Web ngir nghia. Trong bai b4o nay, tac gia sé trinh bay
mét hueong tiép can cho phép chuyén d@oi dir ligu tir co sé dir liéu (CSDL) quan hé sang md
hinh dé liéu cho Web ngiz nghia duwoc biéu dién bang do thi RDF, két qud 1a tao ra diroc
mot md hinh dir liéu tuwong g dwoc biéu dién dudi dang cac bg ba (Triple). Qué trinh
theec nghiém chuyén d@si véi CSDL quan hé Qudn |i ban hang ciing dwoc trinh bay nham
danh gia két qua nghién ciu.
Tar khéa: CSDL, RDB, RDF, dir liéu, quan hé, web ngir nghia.
ABTRACT
A solution to convert Relation Database to data model for Semantic Web

Semantic Web (Web of Data) is a development trend of current Web, which is based
on several standards. RDF is one of the most important standard for data description in
Semantic Web. Transforming data from relational databases (RDB) to RDF is considered
an important process for building the Semantic Web. In this article, the author will
introduce a new approach allowing the conversion of relation database model to new data
model using in Semantic Web, which is represented by RDF graph with Triples. The
authors also experiments transfering a relation database of sale management system to a
new Semantic Web's data model to examine article result.

Keywords: RDB, RDF, data, database, relation, semantic web.

1. Giéi thigu

John Naisbitt da noi “Ching ta dang chim ngdp trong thong tin nhung lai khao
khat tri thizc”. That vay, Web hién tai dang chita mot lwong thong tin khong 16, duoc
tao ra tir cac c& nhan, t chiic va cong dong. Nguoi sir dung Web c6 thé dé& dang truy
cap thong tin thdng qua dia chi URL hoic céc lién két. Tinh don gian cia Web hién tai
dan dén mot sb han ché, chiang han nhu chung ta d& dang bi “lac” vi d6i mat voi mot
lwong thdng tin khong 15 ¢6 rat it (hoac khdng) lién quan tir két qua tim kiém.

Web ngir nghia con goi la Web cua di liéu, dugc hinh thanh tir y twong cua Tim
Berners-Lee ngudi phat minh WWW. Web ngit nghia la hudng phét trién mé rong cua
Web hién tai, mé hinh dit liéu cho Web ngir nghia c6 thé khac phuc cc han ché d4 néu.
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Vi vy, viéc nghién ciu nham dua ra cac giai phap cho phép chuyén doi dir liéu tir cac
co so dir liéu quan hé cua Web hién tai sang md hinh di liéu cho Web ngir nghia dang
dugc nhicu tac gia quan tam.

Bizer C va cong su dé xuat D2RQ [3, 4] cho phép tao méi trudng tich hop Voi
nhjéu tly chon dé truy cap dit liéu trong RDB dura trén Jena va Sesame API dugc phat
trien tir SQL va SPARQL trén D2RQ Server. Cac anh xa dir liéu duoc xac dinh boi
ngudi dung nén cho phép két hop ngir nghia theo mién, va dugc khai bao bang ngon
ngir anh xa.

Cullot N va cong sy dé xuat R,0O [2] 1a mot ngdn ngit cho phép thé hién anh xa
gitta RDB va ontology trén nén tang XML. Anh xa R,0 duoc sir dung c6 thé phat hién
mau thun va tinh khdng rd rang trong luoc do dinh nghia dit liéu.

Soren A va cong su dé xuat Triplify [1, 9] cho phép chuyén sang RDF tir co s¢ di
liéu quan hé. Triplify sir dung nguyén tac anh xa cac yéu cau URI dya trén RDB.
Triplify cho phép chuyén d6i cac mbi quan hé vao RDF va xuét ban dir liéu RDF trén
Web, cau truc gon nhe nén c6 thé stir dung dé xuat ban bo dir liéu lon.

R2RML [6] cho phép chuyén déi truc tiép tir RDB sang RDF, ciu tric cia db thi
RDF phan &nh tryc tiép cau tric cua co sé dit liéu, tir vang RDF phan anh tén cua phan
tu trong lugc dd co so dix lieu. Anh xa trong R2RML phu hop véi luge dd co s& dix lieu
va chi muyc tir vung, két qua thé hién dudi dang do thi RDF.

Trong phan tiép theo, bai béo s& trinh bay co s¢ Ii thuyét RDF va d6 thi RDF,
phan 3 trinh bay giai phap cho phép thuc hién chuyén doi tir RDB sang md hinh dir liéu
cho Web ngir nghia, phan 4 1a thuc nghiém va cudi cung la két luan.

2. D6 thi RDF
a) Gidi thigu vé RDF

Khung md ta tai nguyén (RDF) 1 tap hop cac nguyén tic, cung cip md hinh di
liéu voi ¢t phap don gian dung dé mo ta tai nguyén. Bong thoi, RDF duoc thiét ké cho
phép may tinh cé thé hiéu va doc dugc thdng tin, chir khéng chi don gian 1a dé trinh
bay dir liéu cho ngudi dung. Moi tai nguyén déu cd nhirng thugc tinh va cac thudc tinh
do deu co giatri. [5]

Céc tai nguyén cé thé dugc mo ta thong qua cac phat biéu cho phép xéac dinh
thugc tinh va gi4 tri. RDF sir dung bo ba (Triple) dé néi vé nhitng thanh phan khac
nhau cua phét biéu. Mot bo ba dugc mé ta dudi dang ndt-cung-nut, cung c¢6 hudng bat
dau tu cha ngir dén tén ngir (hinh 1).

- Chu ngir (Subject): La thanh phan xac dinh ddi twong ma phét biéu dé cap;

- Vi ngir (Predicate): La thanh phan xac dinh thudc tinh cua chu ngir trong phat
biéu;

- Tan ngir (Object): La thanh phan xac dinh gié tri cua thugc tinh, nd co thé 1a mot
tai nguyén (URI), hoac mot gid tri (Literal).
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a) Tan ngtr (O) la mot tai nguyén b) Tan ngir (O) la mot gié tri
Hinh 1. M6 hinh biéu dién bé ba [5]

Vi du 1. Xét phét biéu http://www.example.org/index.html has a creator whose
value is John Smith. Ta c6 chu ngir 1a http://www.example.org/index.html, vi ngir 1a
creator va tan ngtr la John Smith.

T Creator -
http://www.example.org/index.html > John Smith

Hinh 2. Bg ba m0 ta tai nguyén tai vidu 1 [7]

y

b) Pé thi RDF
Tap cac bo ba hop lai tao thanh d6 thi RDF, cac nut trong dd thi c¢d thé 1a cac cha
ngtr hoac tan ngi, cac cung trong do thi la vi ngir.

Vi du 2. Ta xét thém cac phat biéu http://www.example.org/index.html has a
creation-date whose value is August 16, 1999 va http://www.example.org/index.html
has a language whose value is English.

Bdng 1. Bang phan tich cac thanh phan cia phat biéu

Subject Predicate Object
http://www.example.org/in | http://purl.org/dc/elements/1.1/cr | http://www.example.org/s
dex.html eator taffid/85
http://www.example.org/in | http://www.example.org/terms/c | August 16, 1999
dex.html reationdate
http://www.example.org/in | http://purl.org/dc/elements/1.1/la | English
dex.html nguage

Bang 1 mo ta céc thanh phan trong phét biéu tai vi du 2. D6 thi RDF twong ung
dugc trinh bay trong hinh 3.

@W.example.org/index.ht

Creator

Creationdate Language

English http://www.example.org/staffid/85

Hinh 3. Pé thi RDF twong img Vi du 2

August 16, 1999
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3. Chuyén déi tir CSDL quan hé sang dé thi RDF
a) Thugt toAn RDB-to-RDF

Trong RDB, mdi bo twong ng Voi mét‘d(‘)ng cua bang gém cac gia tri twong tng
véi mdi cot. Khi thuc hién chuyén d6i sang do thi RDF ta c6 céc 16p (Class) twong ting
véi ting bang, mdi dong trong bang duoc biéu dién biang mot phét biéu dudi dang bo
ba (S, P, O) tao thanh do thi RDF, trong d6 chu dé (S) la gia tri khoa, cac vi ngt (P)
tuong ung cac nhan ciaa moi cc}t,qtén ngir (O) la gia tri tai cot twong ung vi nglr. Thuat
toan 1 trinh bay chi tiét chuyén doi tir CSDL quan hé sang d6 thi RDF.

Thujt toan 1: Chuyén déi tir CSDL quan hé sang d6 thi RDF.
Input: CSDL quan hé RDB. Output: D6 thi RDF.
BEGIN
RDFGraph G = new RDFGraph();
/ITao mét I&p RDF cho tirng bang
For (inti=0; i <RDB.Tables.Count(); i++){
Table T = RDB.Tables[i];
C[i] =CreateClassRDF(T);
/IMbi dong clia bang twong &ng véi mot Triple trong RDF

For(int j=0; j<T.Rows.Counts(); j++){
Row R = T.Rows]j];
Triple Tp = New Triple();
/IChii thé (S) ctia Tp la gia tri khda ctia mbi bo
Tp.Subject = R.id;
For (int h=0; h<R.Cells.Counts(); h++){
If ((R.Cells[i].ColumnHead() != ID) &&
(R.Cells[i].ColumnHead() Not In R.GetForeignKeys()){
Predicate P = new Predicate(R.Cells[i].ColumnHead());
Tp.Predicate[h]=P;
Object O = new Object(R.Cells[i].Value());
Tp.Object[h] =0O;
}
/ITao Triple cho phu thuéc ham gitra 2 quan hé
If (R.Cells[i].ColumnHead() In R.GetForeignKeys()){
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//Duyét qua cic bang c6 quan hé véi T

Foreach (Table tb in T.GetRelatedTables()){
Predicate P =T.Name + “-” + tb.Name;
Tp.Predicate[h] = P;
String vl = R.Cells[i].ColumnHead();
Triple Tem = FindTripleWithSubject(vl, tb);
URI uri = (URI) Tem.Subject;
Tp.Object[h] = uri;

}
}

}

/IThém b6 ba vao do6 thj

G.AddTriple(Tp);

}
}

Return (G);

END

b) Thao lugn
Vén dé chuyén déi tir RDB sang md hinh dir ligu cho Web ngir nghia duoc nhiéu
tac gia quan tdm nghién ctru, da co mot s6 hudng tiep can duoc dé xuat trong thoi gian
qua, chi tiét cua cac giai phap dugc tong hop trong bang 2.
Bdng 2. Mgt s6 nghién citu d4 cong bé trong thoi gian qua [8]

Giai phap T, T, Ts T, Ts
D2RQ [ ] [ ] [ ] [ ] [ ]
RZO [ ] [ ] [ ]
Triplify i i i i i
R2RML . . . . .
RDB-to-RDF . . .

Trong do:
- Bang thanh 16p (T,): Pac diém nay cho phép chuyén doi cac bang trong RDB
thanh céc I6p trong tir vung RDF;
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- M&i quan hé gitra cac bang (T,): Mdi quan hé gira céc bang trong RDB dugc
biéu dién dudi dang 1-1, 1-n hoic n-n. Bic diém nay cho phép chuyén d6i mdi quan hé
thanh céc thugc tinh trong tir vung RDF;

- Truy van SPASQL (T3): H try ngdn ngir truy vén c6 tinh chat do thi, day 1a mot
chuan dé truy van dit liéu RDF;

- Kiéu dix liéu (T,): Pac diém nay cho phép thiét 1ap kiéu dix liéu twong ung cua tan
ngir trong tir vung RDF.

- Linked Data (Ts): Pdc diém nay cho phép tao ra cac lién két dinh kiéu giira céc
dit liéu tir nhidu ngudn tai nguyén khac nhau.

4.  Thwc nghiém

Bai bao tién hanh thuc nghiém trén CSDL quan hé Quan Ii ban hang (QLBH).
Khéa chinh caa cac quan hé la cac thudc tinh in dam va gach chan (hinh 4), dit liéu
trong cac quan hé dugc Iuu trir nhu hinh 5.

KHACHHANG (MaKH, TenKH, DiaChi, DienThoai)
SANPHAM (MaSP, TenSP, DVT)

HOADON (SoHD, MaKH, NgayLap)

CHITIET_HD (SoHD, MaSP, Soluong, Dongia)

Hinh 4. Luoc do CSDL quan hé QLBH

MaKH | TenKH DiaChi | DienThoai MaSP | TenSP DVT
K01 Khéch Hang A | Biachil | 067888777 S01 San pham A | Céi
K02 Khéch Hang B | bia chi2 | 068999888 | | S02 San pham B | Bo

SoHD | MaSP SoLuong | DonGia S03 | Sanpham C | Céi
HO1 S01 2 100$ SoHD | NgayLap MaKH
HO1 | S02 1 90$ HO1 | 1/1/2015 K01
HO2 | S03 2 110$ HO2 | 2/1/2015 K02

Hinh 5. Chi tiét di liéu leu trit trong cac quan hé
T CSDL quan hé Quan li ban hang tai hinh 5, téc gia tién hanh chuyén doi sang
d6 thi RDF dua trén thuat toan 1 d4 trinh bay, két qua thu duoc nhu hinh 6.

177



TAP CHi KHOA HOC BHSP TPHCM Sé6 9(75) nim 2015

San phdm A Céai San pham B B

TenSP DVT

SANPHAM/SO

CTHD-HD

NgayLa|
1/1/2015 M
067888777
Khach Hang A
Diachi 1
DienThoai
068999888 TenKH ' khach Hang B
HD-KH  DiaChi Dia chi 2
NgayLap -
2/1/2015 HOADON/HO02
“THD-HD
2 Soluong
SANPHAM/S03
100% TenSP DVT

San phdm C Cai

Hinh 6. D6 thj RDF tirong g véi CSDL quan hé QLBH

Thuce hién chuyén d6i tir ¢6 thi RDF (hinh 6) sang md hinh dit liéu cho Web ngit
nghia dugc biéu din dudi dang cac bo ba. Két qua duoc luu trit nhu trong bang 3 véi
QName ex = http://www.dthu.edu.vn/glbh/.

Bdng 3.Bdng heu trik dir liéu RDF hién thi dirdi dang bé ba

Subject Predicate Object
ex/sanpham/S01 ex/sanpham#masp S01
ex/sanpham/S01 ex/sanpham#tensp San Pham A
ex/sanpham/S01 ex/sanpham#dwvt Cai
ex/sanpham/S02 ex/sanpham#masp S02
ex/sanpham/S02 ex/sanpham#tensp San Pham B
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ex/sanpham/S02 ex/sanpham#dwvt Bo
ex/sanpham/S03 ex/sanpham#masp S03
ex/sanpham/S03 ex/sanpham#tensp San Pham C
ex/sanpham/S03 ex/sanpham#dvt Cai
ex/khachhang/K01 ex/khachhang#makh K01
ex/khachhang/K01 ex/khachhang#tenkh Khéch Hang A
ex/khachhang/K01 ex/khachhang#diachi biachil
ex/khachhang/K01 ex/khachhang#dienthoai 067888777
ex/khachhang/K02 ex/khachhang#makh K02
ex/khachhang/K02 ex/khachhang#tenkh Khéch Hang B
ex/khachhang/K02 ex/khachhang#diachi bia chi 2
ex/khachhang/K02 ex/khachhang#dienthoai 068999888
ex/hoadon/HO1 ex/hoadon#sohd HO1
ex/hoadon/HO1 ex/hoadon#ngaylap 1/1/2015
ex/hoadon/HO1 ex/hoadon#makh ex/khachhang/K01
ex/hoadon/HO2 ex/hoadon#sohd HO02
ex/hoadon/HO2 ex/hoadon#ngaylap 2/1/2015
ex/hoadon/HO2 ex/hoadon#makh ex/khachhang/K02
ex/chitiethd/HO1S01 ex/chitiethd#sohd ex/hanghoa/H01
ex/chitiethd/HO1S01 ex/chitiethd#masp ex/sanpham/S01
ex/chitiethd/HO1S01 ex/chitiethd#soluong 2
ex/chitiethd/HO1S01 ex/chitiethd#dongia 100$
ex/chitiethd/H01S02 ex/chitiethd#sohd ex/hanghoa/H01
ex/chitiethd/H01S02 ex/chitiethd#masp ex/sanpham/S02
ex/chitiethd/H01S02 ex/chitiethd#soluong 1
ex/chitiethd/H01S02 ex/chitiethd#dongia 90%$
ex/chitiethd/H02S03 ex/chitiethd#sohd ex/hanghoa/H02
ex/chitiethd/H02S03 ex/chitiethd#masp ex/sanpham/S03
ex/chitiethd/H02S03 ex/chitiethd#soluong 2
ex/chitiethd/H02S03 ex/chitiethd#dongia 110%
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5.  Kétluan

Nhu véy, bai bao da trinh bay mot phwong phap cho phép chuyén doi tir CSDL
quan hé sang md hinh dit liéu cho Web ngit nghia. Qua thuc nghiém, ta thay huéng tiép
can nay cho phép chuyén déi dir liéu trong RDB sang do thi RDF, dong thoi biéu dién
dir liéu tr @6 thi RDF sang mé hinh dir liéu cho Web ngit nghia duéi hinh thic cac bo
ba. Van dé chuyén déi tir RDB sang RDFs nhiam thoa man céc rang bugc toan ven dix
liéu nhu trong RDB 13 huéng nghién ciu tiép theo cua tac gia trong tuong lai.

Ghi chi: Nghién citu nay dioc hé tro béi dé tai 6 ma sé CS2015.01.27 do tac gid
theec hién tai Trieong Pai hoc Bong Thap.
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