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TOM TAT

Bai bao tdp rrung trinh bély Viéc phan tich, thiét ké va xay dung mét co sé dit liéu
(CSDL) cho hé thong qudn i bién déng cdc thira dat theo thoi gian. Sw bién dong cac thira
ddt dwoc dién ta theo ba khia canh: bién dong vé dién tich, s¢ hiru chi va bién dong vé
Muc dich siv dung dat. Cac bién dong nay dwoc heu trit va biéu dién twong minh trong
CSDL nham phuc vu cho cong tac truy im lich s cac thira dat theo thoi gian. H¢ thong
nay la co so giup cdac nha hoach dinh chinh sach trong viéc quan li va ho tro ra quyét dinh
lién quan dén quy dat, mot dang tai nguyén quan trong ciia moi quoc gia. Bai bao ciing so
sanh chi phi thoi gian hién thi, truy van, xéa dir liéu lién quan dén cdac thira dat khi dwoc
lwu trit trong hai mé hinh CSDL quan hé va hudng doi trong.

Tir khéa: CSDL khong gian, CSDL thoi gian, GIS, thira dét.

ABSTRACT

Building and comparing two data models of the application
for land changes history management

This paper presents the act of analyzing, designing and building a database for the
management system of land changes over time. The changes of the land are described in
three aspects: changing in size, owners and usages. The changes are stored and presented
explicitly in the database to serve the tracking history of pieces of land over time. This
system could support policy makers and managers to make decisions related to land. This
paper also compares the cost of time for displaying, querying, and deleting data related to
the land which are stored in both data models: relational and object-oriented database.

Keywords: temporal database, spatial database, GIS, land.

1.  Mé dau

Nhu ciu xay dung mot hé théng tin nham phuc vu viéc thay ddi dién tich va muc
dich str dung cac thira dat khong chi 18 mot nhu cau cta Viét Nam ma la mot nhu cau
chung cho moi quoc gia. Khong chi can cho 1&nh vyc ndong nghiép ma con can cho khu
vuc do thi, cong nghiép...

" TS, Trwong Dai hoc Céng nghé Thong tin, PHQG TPHCM

” HVCH, Truwdng Pai hoc Coéng nghé Théng tin, PHQG TPHCM
" NCS, Trwong Dai hoc Sw pham TPHCM

" HVCH, Trwong Pai hoc Cong nghé Thang tin, PHQG TPHCM
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Dit ¢o vai tr0 trong viéc sinh tén va phat trién ctia con ngudi, nhat 1a dat nong
nghiép. Pat nong nghiép 1a dat nam trong quy dat, né c6 nhimg dic trung sau: da dang;
tinh s& hitu va muc dich sir dung; khong thé san sinh va c6 thé tai tao. Dét 1a mot dang
tai nguyén vo cling quy gia ciia mot qudc gia [7] nén viée xay dung mot hé thong théng
tin tu dong ciing phai xtmg véi tam quan trong ctia nd. Viéc quan li, khai thac sir dung
dat anh huong dén nhiéu yéu td: kinh té, xa hoi, moi truong... va duoc quan 1i théng
nhat duéi sy kiém soat ciia nha nuée. [8]

Khi tinh hinh sir dung dét rat da dang, phic tap va toc d6 do thi hoa ngay cang
dién ra nhanh chéng thi hé théng quan 1i cac thira dat cang tré nén cap bach va y nghia.
N6 khong chi gitp co quan chirc ning trong viée tu dong hoa cac dit liéu can quan li,
ma con phuc vy nhanh chong viéc tim kiém va thong ké. Piac biét cac dit liéu théng ké
s& gilip cac nha hoach dinh chinh sach ¢ cong cu hitu hiéu dé quan li va trg gitip trong
Viéc ra quyét dinh vé quy hoach dat. Néu quy hoach tdt s& giup viéc phan b, st dung
dét s& hiéu qua, khoa hoc.

Mot thira dt theo thoi gian co thé cé nhiéu thay ddi, cac thay d6i nay c6 thé do
cac nguyén nhan, bién cd, cht quan hodc khich quan. Bai béo trinh bay tap trung vao
cac thay d6i thuong xay ra trén céc thura dét: so hitu chi, dién tich va muyc dich sir dung
dat.

Vé nghi¢p vu: mot thira dat co thé c6 d6ng so hitu. Theo thoi gian, mdt thua dét
c6 thé c6 nhiéu so hitu khac nhau, thim chi mot s& hitu c6 thé s¢ hiru cing mot thira
d4t tai hai thoi diém khéc nhau.

Mot thira dét theo thoi gian co thé c6 nhiéu muc dich st dung khac nhau. Tai hai
thoi diém khac nhau mot thira dat co thé c6 ciing muc dich. Mot thira dat ¢6 thé hinh
thanh méi ma truée d6 khong co thira dat khac hodc do thira dat khac tach ra hay nhiéu
thira dat gop lai. Viéc luu trir va biéu din gia pha cac thira dat cling duoc dit ra va giai
quyét trong bai béo nay. Khi mot thira ¢at méi hinh thanh, né dwgc gan mot nhan thoi
gian. Nguoc lai, khi mot thira d4t bién mét, nd cling dugc gan mot nhén thoi gian.

Tinh chat cta thoi gian trong bai bao ¢ thé biéu dién cac bién dong xay ra tai
mot thoi diém hay mot khoang thoi gian. V@ 1i thuyét c6 nhiéu loai thoi gian gin cho
CSDL khong gian trong GIS (Geographic Information System) [3] nhung c6 hai loai
thoi gian dang quan tam la: thoi gian mot doi tuong hinh thanh, bién mét, dién ra trong
the gioi thyc va thoi gian xay ra trong CSDL. Nham lam phong pha dir liéu, cac bién
cb 12 nguyén nhan 1am xay ra cac bién dong cho céc thira dat ciing dugc luu trir va biéu
dién trong bai bao.

No1 dung bai bao bao gom 5 phan, phan mé dau trinh bay y nghla tam quan trong
cta hé théng, md ta mot sd cac nghiép vu chinh va dit lidu ciia hé thong. Phan 2 trinh
bay y nghia cta cac 16p dit 1iéu, mo ta ¥ nghia cac lién két giira cac 16p dir liéu va mod
hinh dit liéu mtc quan niém. Phan 3 trlnh bay dir liéu muc logic va y nghia cua cac
quan h¢. Phan 4 trinh bay céc truy van mau, gom cac truy vén trén thugc tinh khong
gian, thoi gian, ngit nghia va cac thugc tinh t6 hop. Phan 5 ban luan viéc mo rong md
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hinh phuc vu cho céac tng dung va so sanh thoi gian hién thi, truy van, x0a dit liéu cho
hai md hinh CSDL quan hé (CSDLQH), CSDL quan hé d6i tuong (CSDLQHDT).
2. M0 hinh CSDL mirc quan niém
2.1. Chiéu thei gian- CSDL thoi gian

Thoi gian 1a mot thudc tinh khong chi can cho cic tmg dung GIS ma con nhiéu
ung dung khac. Cac ung dung GIS c6 so chicu khong gian 1a 2 (2D) khi thém thudc
tinh thoi gian, nd sé thanh Gmg dung 3 chiéu (3D). Céac doi tugng trong GIS ndi chung
chtra 3 thugc tinh: khong gian (hinh dang, vi tri, kich thudc), thoi gian (khi hinh thanh,
IUc bién mat) va nglr nghia (ty thudc vao tng dung) [1]. Pac diém cua thoi gian 1a:
mo hd, da dang, c6 thir ty va hiéu qua. Thoi gian co thé: lién tuc hay roi rac, c6 thé
tuyét doi hay twong d6i [2]. Thoi gian c6 thé biéu dién boi diém thoi gian (vi duy, lic
13h ngay 5-6-2013) hay doan thoi gian (vi dy, thoi gian hdi nghi tir 10c 8h ngay 15-7-
2013 dén 8h ngay 17-7-2013).

CSDL thoi gian 1a tap dir liéu ¢ thudc tinh thoi gian. Ngon ngit truy véan thoi
gian 1a ngbn ngir truy van cho bat ki CSDL thoi gian nao [4]. Md hinh phan 2.6 ¢6 2
I6p thudc chiéu thoi gian: TIME, DMY.
2.2. Chiéu khéng gian

Khoéng gian 1a mot thudc tinh dic trung cua cac dbi tuong trong GIS. Trong
khéng gian 2 chiéu, n6 gom cac doi tugng diém, duong, da giac. Trong khong gian 3
chiéu, n6 gom cac ddi tugng: diém, duong, mat va khbi. Mot diém trong khong gian 2
chiéu duoc biéu dién qua 2 toa do X, Y, trong khong gian 3 chiéu, n6 dugc biéu dién
qua 3 toa do X, Y, Z trén hé truc Oxyz [1]. M6 hinh phan 2.6 c6 2 16p thudc chiéu
khong gian: NODE, POLYGON.
2.3. Chiéu ngit nghia

Céc tmg dung khéac nhau can cac 16p ngir nghia khac nhau dé mo ta cho umg dung
do. Cac tmg dung cang phuec tap, da dang cang can nhiéu 16p nglr nghia dé biéu dién.
cac thudc tinh ngit nghia khi gin lién véi thudc tinh khong gian, né ciing bi thay doi
theo thoi gian. Vi du sé hitu chi cua mét thira dat L1 tai thoi T1 1a Ol, nhung tai thoi
diém T2 1a O2. Chiéu ngit nghia 1a chidu da dang, phu thudc vao c&c nhu cau cua cac
ung dung ma so 16p dit liéu cua chiéu nay s€ khac nhau. M6 hinh phan 2.6 c6 4 16p
thudc chidu ngit nghia: OWNER, USED, EVENT, EVENTYPE.
2.4. Y nghia cdc lop

M6 hinh mrc quan niém trong bai b&o su dung cac 16p va y nghia cua chiung
dugc mo ta phan dudi day:

NODE(IDN, X, Y, Z): md ta toa d6 1 diém trong khong gian 3 chiéu trén tuc toa
do Oxyz.

POLYGON(IDP, DESC): md ta thudc tinh khong gian mot thira dét.

DMY(IDDMY, DAY, MONTH, YEAR): mo ta cac thé hién cua ngay thang nam.
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TIME(IDT, DESC): md ta mot mdc thoi gian, c6 thé 1a mot thoi diém hodc mot
khoang thoi gian.
OWNER(IDO, NAME, ADDRESS): m6 ta mot s¢ hiru chu cia thira dét.
USED(IDU, DESC): mé ta muc dich sir dung ctia mot thira dat.
EVENTYPE(IDET, DESC): md ta cac loai bién cd, vi du: quy hoach, dong dit. . .
~ EVENT(IDE, DESC): md ta mot bién c6 cu thé gén lién voi thoi gian xdy ra cua
bién co trong thyec te.
2.5. MO0 hinh CSDL mirc quan ni¢m
, M6 hinh CSDL mitic quan niém ctia hé thong quén li lich st bién dong céac thira
dat dugc trinh bay trong Hinh 1.

DMY

+2

OWNER ‘LN/

TIME

EVENTYPE

+4

NODE

+1

" USED
poLveon | W |

+N

+1
EVENT

Hinh 1. M6 hinh CSDL mitc quan niém ciia hé théng quan i
lich bien dong cac thua dat
3. M0 hinh CSDL mikc logic

Chuyén mé hinh ciia Hinh 1 tir mirc quan niém sang mirc logic dugc mé ta trong
phan 3, gom 12 quan hé.

NODE(IDN, X, Y, Z): m0 ta toa d6 1 diém trong khong gian 3 chiéu trén tyuc toa
do Oxyz.

POLYGON(IDP, IDTDBB, IDTDBE, IDTRB, IDTRE, IDE, DESC): m0 ta thugc
tinh khong gian mot thira dat, duoc hinh thanh do bién ¢6 ndo (IDE), ¢6 thoi diém bét
dau, két thuc cua né trong thé gisi thue (IDTRB, IDTRE) va trong CSDL (IDTDBB,
IDTDBE).

POLY_NODE(IDP, IDN, SEQ): md ta cac Node biéu dién cho mét da gic va
thtr tw (SEQ) cua cac Node.

DMY(IDDMY, DAY, MONTH, YEAR): m0 ta cac thé hién ctia ngay thang nam.

TIME(IDT, IDDMY1, IDDMY2, DESC): md ta mot mdc thoi gian, co thé 14 mot
thoi diém hodc mot khoang thoi gian, néu IDDMY1 <> IDDMY2 thi md ta khoang
thoi gian.
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OWNER(IDO, NAME, ADDRESS): m ta mot s& hiru chi cia thira dét.

USED(IDU, DESC): mé ta muc dich str dung ctia mot thira dat.

EVENTYPE(IDET, DESC): md ta cac loai bién ¢d, vi du: quy hoach, dong dit. ..

EVENT(IDE, IDTDBB, IDTDBE, IDTRB, IDTRE, DESC): mé ta mot bién ¢
cu thé gin lién véi thoi gian xay ra cta bién ¢b trong thuc té, c6 thoi diém bét dau, két
thlic ciia né trong thé gidi thue (IDTRB, IDTRE) va trong CSDL (IDTDBB, IDTDBE).

POLY_CHILPAR(IDPPA, IDPCH): md ta mbi quan hé gia pha khong gian cua
cé4c thira dét.

POLY_USED_TIME(IDP, IDT, IDU): md ta mét thira dat tai mot thoi diém duoc
dung cho muc dich str dung gi.

POLY_OWNER_TIME(IDP, IDT, IDO): md ta mot thira dat tai mot thoi diém
duogc ai 1a s¢ hitu chu (c6 thé dong so hiru).

4.  CAc truy vin miu

Bao gom cac truy van: khong gian, thudc tinh, khong gian theo thoi gian, ngir
nghia theo thoi gian.

4.1. Truy vin khéng gian
Truy van 1. Tim cac thira dat Pi dong thoi ¢6 cac dinh 13 N1, N2.
(Select IDP from POLY_NODE where IDN= N1) intersection
(Select IDP from POLY_NODE where IDN= N2)
4.2. Truy Vin thugc tinh
Truy vén 2. Tim cac thita ddt thugc s hitu chii O1.
Select IDP from POLY_OWNER_TIME where IDO= 01
4.3. Truy Vin khéng gian theo thoi gian
Céc bude khai thac dit liéu lich sir bién dong cac thira dat
B1. X&y dung cac nhém thoi gian (Bang 1).

B2. Xay dung nhom cic cdu truy van c6 cac dic diém khac nhau theo thoi gian
(bang 2).

B3. Tao cac cau truy van khai thac dir liéu lich st bién dong cac thira dat boi cac
truy van mau tir 3.1 dén 3.5.
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Bdng 1. Chia 5 nhom diz liéu cho cdc da gidc tir PI dén P1000

Nhom IDTDBB | IDTDBE | IDTRB IDTRE Céac khoi
Gl Tl T5 Tl T5 P1— P200
G2 T2 NULL T2 NULL | P201—P 400
G3 T2 T6 Tl T5 P401 —P600
G4 Tl T5 Tl T5 P601— P800
G5 T2 T4 T2 T4 P801— P1000

Bdng 2. Phan loai 4 cdu truy vin theo quan hé TOPOLOGY thoi gian

Truy vin | Quan hé topology thoi gian Pic diém truy van
3.1 T11<=T<=T12 T11, T12 1a diém thoi gian, thoi gian thuc
3.2 T<T11 T11 1a diém thoi gian, thoi gian thyuc
3.3 T11<=T<=T12 T11, T12 1a doan thoi gian, thoi gian ghi CSDL
3.4 T>=T1 T11 1a diém thoi gian, thoi gian ghi vao CSDL.
35 Tim méi quan hé gia pha cac thia dat

Truy vdn 3.1: Tim cAc da gidc c6 thoi diém hinh thanh tir T11 d@én T12. Biét T11,
T12 la diém thoi gian va la thoi gian ghi vao CSDL (T11=10/1/2011, T12=10/1/2013).

select * from Polygon a, Time b, Dmy ¢
where a.idtdbb=Db.idt and b.idDmy=c.idDmy and
ddmmyy>='10/1/2011" and ddmmyy<='10/1/2013" and b.timetype=0

~ Truy van 3.2: Tim cac da gidc bj bién mat theo thoi gian thee < T11. Biét T11 [
diém thoi gian va thoi gian thuc (T11=1/10/2012).

select * from Polygon a, Time b, Dmy ¢ where a.idtre=b.idt and
b.idDmyl=c.idDmy and  c.ddmmyy<='1/10/2012" and b.timetype=0

Truy van 3.3: Tim céc da gidc hinh thanh tir T11, biét T11 la doan thoi gian, thoi
gian ghi vao CSDL, T11=[10/1/2010, 30/9/2013].

Select a.* from Polygon a, Time b, Dmy c1, Dmy c2
where a.idtdbb=Db.idt and b.idDmy1=c1.idDmy and b.idDmy2=c2.idDmy
and cl.ddmmyy>="'10/1/2010" and c2.ddmmyy<='30/9/2013" and b.timetype=1

Truy van 3.4: Tim cdc da gidc hinh thanh sau T11. Biér day [a thoi gian ghi vao
CSDL va la diem thoi gian (T11=01/1/2012).

Select a.IDB from Polygon a, Time ¢, Dmy d
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where a.idtdbb=c.idt and c.idDmyl=d.idDmy and c.timetype=0 and
year(ddmmyy)>=2012

Truy vén 3.5 Cho biét cdc thira dat do Pi tach ra.

Select IDPCH from POLY_CHILPAR where IDPPA="Pi’.

5.  Banluan
5.1. Mg rgng mé hinh

M® hinh dit liéu mirc quan niém trén cd tich hop thém céc 16p ngir nghia dé phuc
vu cho mét img dung cu thé. Vi dy, can tich hop thém cac 16p ngir nghia x&/phuong
(ward), quan/huyén (district), Tinh/thanh (city), ta c6 md hinh méi sau (Hinh 2).

5.2. CSDL quan h¢ déi twong

Phan 3 trinh bay CSDL muc logic & dang cac quan hé. Ciing c6 thé trinh bay dir
liéu mtrc nay theo mé hinh quan hé doi tugng. M6 hinh quan hé¢ doi tugng hién nay da
cod mot sb hé quan tri CSDL hd tro nhu Oracle 11 g, SQL Server 2008. Tién ich quan
trong nhat ma CSDL quan hé ddi tuong hd tro 1a cAc kiéu dir liéu do nguoi dung dinh
nghia, kiéu dir liéu khdng gian SD)_Geometry, cac ham dung phan tich khdng gian. Vi
du: tinh dién tich, chu vi mot da giac P; tinh khoang cach tir da giac P1 dén da giac P2;
cac ham phan tich topology gitra 2 da giac. [6]

Néu biéu dién CSDL phan 3 ¢ dang quan hé dbi tugng, thi cac quan hé NODE,
POLYGON va POLY_NODE & phan 3 dugc biéu dién lai nhu sau ¢ dang CSDL quan
hé doi tugng.

NODE(IDN, X, Y, Z, POLY)

Trong d6 POLY la mdt mang chira cac da giac ma Node c6 ma IDN di qua.

POLYGON(IDP, IDTDBB, IDTDBE, IDTRB, IDTRE, IDE, NODE, DESC).

Trong d6 NODE c6 kiéu SDO_GEOMETRY, thyc chat kiéu dir liu mdi nay la
Mot mang ma mdi phén tir trong mang chira 3 toa do ciia mot diém. [5]

DMY

+2

OWNER +N/

TIME

. T +4
NODE o EVENTYPE

+N
y USED i
+N | poLyGon
k<
cIry +N e —— N
— +1

W | EVENT
+N N

+1| DpiIsTRICT + WARD

+N

Hinh 2. M6 hinh CSDL mitc quan niém ciia hé thong quan Ii lich bién déng
cac thira ddt tich hop cdc I6p xalphuwong, qudn/huyén, tinh/thanh
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Vi du: Cho mét da giac P1 c6 da giac P2 nam trong (Hinh 3).
Céc tham s6 SDO_GEOMETRY mo ta da giac c6 da gidc nim trong nhu sau:

O “NUMBONDD

1 2 3 4 &5 6 7 8 9 10 11 12 13 14 15

Hinh 3. Mét da gidc Pl ¢6 da gidc P2 nam trong

SDO_GTYPE = 2003. S 2 thé hién khong gian 2 chiéu, s6 3 cho biét, ddy 1a da
giac.

SDO_ELEM_INFO = (1,1003,1, 19,2003,1).

1003 cho biét phan tir ngodi 1a mot da giac; 2003 cho biét phan tir trong ciing 14
mot da giac.

S6 19 chi ra cac toa do cua da giac trong, bat dau boi gid tri thir 19 trong mang.
SDO_ORDINATES = (2,4, 4,3, 10,3, 135, 13,9, 11,13, 5,13, 2,11, 2,4, 7,5, 7,10,
10,10, 10,5, 7,5).

5.3. So sanh thoi gian hién thi, truy vin, xéa cdc da gidc trong CSDL quan hé va
quan h¢é doi tuwong

Dir liéu mau 1a 1000 da giac dang hinh chit nhat. Dit liéu cac hinh chit nhat nay
dugc cai dat trén hai CSDL1, CSDL2, minh hoa cho hai md hinh di liéu quan hé va
quan hé doi tuong. Hai CSDL ndy cung dung chung hé quan tri CSDL Oracle 11g va
st dung ngon ngtr C# dé hién thi két qua (Bang 3).

1000 hinh chix nhét chia 1am 4 nhém, dién tich cac nhom 1an lwot d, 2d, 3d, 4d
(hinh 4).

d 2d 3d 4d

Hinh 4. Dién tich 4 nhom hinh chir nhat

Cdu hinh méy thuc nghiém goém, CPU=Corei3 2.1GHz; RAM=8GB;
HDD=500GB; hé¢ diéu hanh=Windows7.

Duya vao Bang 3, ta thiy thoi gian trung binh hién thi 1000 hinh chit nhat trong
CSDLQH trung binh I6n hon CSDLQHDT xap xi 1,15 lan.

185



Tap chi KHOA HOC PHSP TPHCM S6 51 nam 2013

Béng 3. So sanh thoi gian (ms) hién thi 1000 hinh chit nhdt
trong hai mé hinh CSDLQH va CSDLQHDT

Lin | CSDLQH CSDLQHDT
1 653 564
2 664 579
3 648 559
4 657 561
5 652 553

Biéu dién lai két qua cua Bang 3 ¢ dang biéu dd, ta c6 Hinh 5

700

400 1+

O CSDLQH

@ CSDLQHDT
300

Hinh 5. Biéu do cho bang 1

Céc Bang 4, 5 dung dé so sanh chi phi thoi gian thyc hién mot s truy van khong
gian gitra hai m6 hinh CSDL quan hé va doi tugng.

Chi phi thoi gian thuc hién truy vin 4 cia CSDLQH trung binh gép 1,62 lan so
véi CSDLQHDT va gap 1,29 lan doi vai truy van 5.

Truy van 4. Tim cac da gidc Pi dong thoi cé cdc dinh [a N1, N2 (Bdng 4)

Truy van 5. Tim cac dinh ciia cdc da gide Pi va Pi+1 (Bdng 5)

Béng 4. So sanh két qua thoi gian truy van 4 (ms)

Lin | CSDLQH | CSDLQHDT
1 0,009 0,005
2 0,008 0,006
3 0,008 0,005
4 0,009 0,005
5 0,008 0,005
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Bdng 5. So sanh két qua thoi gian truy van 5 (ms)

Lin CSDLQH CSDLQHDT
1 0,016 0,012
2 0,015 0,012
3 0,014 0,011
4 0,015 0,012
5 0,015 0,011

Hay x6a cac dong di liéu trén cac QH va QHDT lién quan dén hinh chit nhdt Pi?

Duya vao Bang 6 ta thdy, chi phi x6a dir liéu lién quan dén mot da giac trong
CSDLQH I6n hon khoang 1,3 lan so véi CSDLQHDT.

Béng 6. S0 sanh két qua thoi gian xéa dir liéu (ms)

Lan CSDLQH CSDLDHDT
1 0,0016 0,0013
2 0,0015 0,0012
3 0,0017 0,0012
4 0,0016 0,0013
5 0,0017 0,0012

Mic di ¢6 uu thé khi thyc hién cic truy van tim kiém, hién thi, x6a nhung
CSDLQHPDT c6 kich thude luu trir 16n hon nhiéu so véi CSDL quan hé do céu triic cta
nd. Hién nay, cong nghé phan cimg phat trién vuot bac nén viéc gia tang kich thuéc dir
ligu trén dia cig khong con 1a mot thach thirc qua 16n. Trong tinh hudng nay, viéc
giam chi phi thoi gian van con dugc uu tién so voi viée gia ting khéi lugng dir liéu.

6. Kétluan

Bai bao tap trung trinh bay viéc xay dung CSDL nhim giai quyét bai toan quan 1i
bién dong cac thira dat theo thoi gian. Cac bién dong bao gdm: khong gian, muc dich
sir dung va s& hitu chu trén c4c thira dat. Cac bién dong trén céc thudc tinh khong gian,
ngir nghia do cac nguyén nhan khac nhau. Céc bién dong s& dugc luu trit va biéu dién
tudng minh trong CSDL nham phuc vu cho cac cong tac tim klem thong ké va hd trg
ra quyét dinh. Bai béo xay dung cac truy van miu, gdm cac truy van trén cac thudc tinh
khong gian, thoi gian, ngir nghia va phdi hop cac thudc tinh ndy. Bai bao ciing so sanh
thoi gian hién thi, truy van, x6a dit liéu khong gian trong CSDLQH, HDT va rit ra két
luan: chi phi th0‘1 gian hién thi, truy vén, x6a cic ddi twong khong gian trong
CSDLQHDT la tét hon so véi CSDLQH trong tmg dung trén.
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M6 hinh (Hinh 5) c¢6 thé mé rong khi chung ta ¢6 nhu cau tao thém cac lép ngir

nghia mai, phuc vu cho mét tng dung cu thé, vi du thém cac 16p hanh chinh,
xa/phuong, quéan/ huyén hodc tinh thanh. Sy tich hop cac 16p méi nay khong lam thay
doi co ban khung cua mo hinh trén.
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