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Tom tit

Co so dit lieu khong gian la mot linh vuc da va dang dwoc cac nha khoa hoc tap
trung nghién ciru va dwa ra nhiéu tmg dung trong thiec tién. N6 gidi quyét bai todn quan 1y
va phan tich dit liéu khong gian nhw Hé thong théng tin dia 1y (GIS). Bén canh dé, hé quan
tri co 5o dir ligu khong gian (SDBMS — Spatial Database Management System) la mot hé
quan tri co s div liéu, ¢o hé tro mé hinh dit liéu khéng gian, kiéu div liéu khéng gian (SDT
— Spatial Data Types) va ngén ngik truy van SOL khéng gian. Trong bai bdo nay, chiing téi
két hop co s6 dir liéu khong gian va siv dung SOL Server Spatial dé truy van div liéu khéng
gian, truy xudt ban do dién tir ciia Viét Nam va cdc tinh thanh trong miedc.

T khoéa: Co so dit liéu khong gian, hé quan tri co s¢ dit liéu khong gian, truy van
khéng gian, kiéu dir liéu khong gian.
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Abstract

Spatial database is a field that scientists have been focusing on researching and of-
fering many practical applications. It solves the problems of managing and analyzing spa-
tial data such as Geographic Information Systems (GIS). Besides, the Spatial Database
Management System (SDBMS — Spatial Database Management System) is the one which
supports the spatial data models, spatial data types (SDT - Spatial Data Types) and spatial
SOL query languages. In this paper, spatial database and SQL Server Spatial are combined
to query spatial data and to retrieve electronic maps of Vietnam and of domestic provinces.

Keywords: Spatial Database, Spatial Database Management System, Spatial Que-
ry, Spatial Data Types.

1. Mé dau con nhiéu thach thirc. Dir lidu khong gian

Mic du co so dir lidu truyén théng da
phat trién manh trong nhiéu niam qua,
nhung viéc luu trit va quan ly cac loai dir
liéu phirc tap nhu dit liu khong gian van

biéu dién dit liéu da chiéu voi céc diém,
duong thang va da giac; mot sb co so dit
liéu khong gian xtr ly cac ciu trac phuc tap
hon nhu ddi twong 3D, dudng trung binh
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top6, mang tuyén tinh,...Cung voi sy phat
trién ciia cong nghé thong tin, cac hé thong
quan ly co s¢ dir li¢u khong gian da lam
cho viéc quan ly dir liéu tré nén dé dang va
tu nhién hon dbi v6i nguoi dung qua céc
ung dung nhu quy hoach do thi, giao thong
va vién tham.( Philippe Rigaux & cs)

Vi co s¢ dir liéu khong gian khi ap
dung v&i bat ky ngon ngit hay hé quan tri
nao thi viéc danh chi muc (index) cho loai
dw liéu nay la kha quan trong, né giup ich
cho viéc tdi vu héa truy vén dit liéu, giam
thoi gian truy van va giam bd nhd luu trir...
Trong bai bdo ndy, chung t6i tim hiéu vé co
so dir liéu khong gian két hop v6i hé quan
tri co s dir liéu Microsoft SQL Server dé
xdy dung ban do dién tir va cac truy van
trén bo dir liéu khong gian ma ching toi da
tim hiéu.

2. Kién thirc lién quan
2.1.Téng quan vé co sé dir liéu khong
gian

Xuét phat tir nhu cau céng viée va xir
ly dit liéu dia ly nhu diém, duong, da giac
va cac doi tuong hinh hoc dai dién cho cac
d6i tuong trong khong gian cua thé giGi
thuc da hinh thanh loai co sé dir li¢u khong
gian.

Co s¢ dir licu khong gian 1a mot co
so dir liéu trong d6 c6 chua ddi tuong
khong gian. D6i tuong khong gian duoc
biéu dién thong qua cac d6i twong hinh hoc
co ban (diém, dudng va ving) hoic duoc
biéu dién dang anh (raster). Dir liéu khong
gian biéu dién thong tin vi tri dia ly va hinh
dang cua cac dbi tugng trén trai dat.

CSDL
.| khong gian

— khéng gian
Hinh 1. Minh hoa CSDL khong gian

Dit 1iéu khong gian c6 hai md hinh

luu trii: m6 hinh dir liéu raster va mé

hinh dir li€u vector.

Mo hinh dir liéu Vector: thong tin
vé diém, duong, ving (da giac) duoc ma
hoa va luu dudi dang tdp hop cac toa do
X,y. Mot diém dai dién cho mot ddi tuong
luu trir dudi dang toa do (x,y) hodc (X.y,z)
trong khong gian. Pdi tuong dang dudng
nhu duong giao thong, song sudi... duoc
lwu trit dudi dang tap hop cac toa do diém
X1Y1, X2Y2, ..., XpYn hodc 1a mét ham toan
hoc, tinh duoc chiéu dai. Bdi tuong dang
vung nhu khu vyc budn ban, nha cua,...
dugc luu nhu mot vong khép kin cua cac
diém toa d¢, tinh duoc chu vi va dién tich
vung (James Gray, 2016).

A e

Hinh 2. Biéu dién théng tin diém, dwong,
viing theo cdu triic vector

M&é hinh dir liéu Raster: Trong ciu
tric dit liéu Raster, ddi tuong dugc biéu
dién thong qua cac 6 (cell) hay diém anh
(pixel) cia mot ludi cac 6. Trong may tinh,
cac 0 ludi nay duoc luu trir dudi dang ma
tran, trong d6 mdi 6 ludi la giao diém cua
mot hang va mot cft trong ma tran. DPiém
duogc xac dinh boi mét pixel (gia tri nho
nhat trong cAu truc Raster), duong duoc
xac dinh bdi mot chudi cac 6 ¢o cung thudc
tinh k& nhau c6 huéng nao do, con ving
dugc xac dinh boi mot sd cac pixel cing
thugc tinh phu 1€n trén mét dién tich nao do
(James Gray, 2016).
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Hinh 4. Thé gidi thuc trén hai mé hinh
raster (a) va vector (b)
2.2.Ung dung ciia CSDL khéng gian

- Quy hoach d6 thi:

Quy hoach d6 thi doi hoi phai phan
tich dir liéu dé mo hinh héa. Viée s dung
co so dit liéu khong gian dé phan tich giao
thong, phan tich st dung dit, phan tich 6
nhim,... gitp ta c6 thé lap ké hoach dé s
dung tot hon cac tai nguyén va dich vu
trong quy hoach do thi (N. R. Adam and A.
Gangopadhyay, 1997).

- Cac hoat dong quéan suy:

Dir liéu khong gian co tdm quan
trong rat 16n ddi véi hoat dong quéan sy vi
né dwa ra quyét dinh trong viéc lap ké
hoach, quan ly cac can cir quan sy nham
nang cao hi¢u qua nhiém vu chinh tri, phan
tich cac chién lugc thay thé va luu trir kién
thie thé ché (N. R. Adam and A. Gan-
gopadhyay, 1997).

- Nubi trong:

Co so dir lidu khong gian rat hiru ich
trong viéc lap ban dd va mo ta nhing thay

d6i hién tai va tuong lai vé luong mua,
nhiét do, san xudt cay tréng... Béng cach
1ap ban d6 cac dic diém dia ly va dia chat,
cac nha khoa hoc va nong dan co thé lam
viéc cung nhau trong viéc tao ra cac k¥
thuat canh tic hiéu qua va ning suat hon
(N. R. Adam and A. Gangopadhyay, 1997).

- Du béo thoi tiét:

Co s¢ dir liéu khong gian 1a thanh
phan quan trong trong cac hé théng xur Iy
thoi tiét, theo d6 cac hinh anh vé tinh va dia
hinh c6 thé dugec mé hinh hoa - hd tro rat
nhidu cho k¥ ning cua nguoi du bao thoi
tiét (N. R. Adam and A. Gangopadhyay,
1997).
2.3.Pac trung ctiia CSDL khong gian

Co so di li¢u khong gian su dung
danh chi muc khong gian dé ting tdc hoat
dong cua co so dir ligu.

Ngoai cac truy van SQL dién hinh
nhu cau Iénh SELECT, CSDL khong gian
c¢6 thé thyuc thi da dang cac thao tac khong
gian nhu:

- Céac phép do khong gian (Spatial
measurements): do khoang céach, dién tich
va thé tich...

- Ham khong gian (Spatial function):
thuc hién phan tich khong gian; két hop céc
tep khong gian voi dit liu ¢ cac dinh dang
khac,... Vi du ham DISTANCE(<Spatial
Point1>,<Spatial Point2>,"<units>") Tra vé
s6 do khoang cach giita hai diém Pointl,
Point2 trong units. Trong d6 units 1a mét
(m), kilomét (km), dam (mi), bo (ft).

- Xéc thuc khong gian (Spatial vali-
dation): nhim danh gia d6 chinh xac cua
ban do.

- Ham tao (Create features): tao ra
cac hinh méi, nhu tim ra cac diém nut ¢
thé tao nén duong, hay néu diém dau va
diém cudi trung nhau, chung c6 thé tao nén
mot da giac.

- Ham theo ddi: cac cau truy van tra
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vé thong tin cu thé nhu: vi tri tim ctua mot
duong tron hay diém dau, diém cudi cua
mot duong.

Hién nay co rat nhidu hé quan tri
CSDL khong gian nhu: DB2 (phan m&
rong IBM DB2 Spatial Extender), Oracle
(Oracle Spatial), PostgreSQL (phan mo
rong PostGIS), Sqlite (phdn m& rong Spa-
tialLite) va Microsoft SQL Server phién
ban 2008 tr¢ 1én.

2.4. SQL Server Spatial

H¢ quan tri co so dir liéu khong gian
(SDBMS — Spatial Database Management
System) la mot h¢ quan tri co s¢ dir licu co
hd tro mo hinh dit liéu khong gian, kiéu dir
liéu khong gian (SDT — Spatial Data
Types) va ngdn ngit truy van SQL khong
gian. Co so dit liéu khong gian 1a mot co so
dir lidu trong d6 c6 chira ddi tugng khong
gian. Dbi tuong khong gian co dugc biéu
dién théng qua cic d6i tugng hinh hoc co
ban (diém, duong va vung) hoac duogc biéu
dién dang anh (raster). Dit liéu khong gian
biéu dién théng tin vi tri dia 1y va hinh dang
ctia cac d6i tuong trén trai dat (N. R. Adam
and A. Gangopadhyay, 1997).

SDBMS cung cap cac tinh ning sau:

- Tap hop cac kiéu dit liéu khong
gian dé biéu thi cac kiéu dir liéu khong gian
nguyén thuy (diém, duong, dién tich), cac
kiéu dir liu khéng gian phirc tap (nhu ddi
tuong 3D, duong trung binh topd, mang
tuyén tinh,...) va cac thao tac trén cac kiéu
dit liéu nay nhu phép do khong gian (tinh
d6 dai duong thang, dién tich da giac,
khoang cach gitta cac hinh hoc,...), chuc
nang khong gian (vi du nhu stra ddi cac dbi
tuong dia ly hién co dé tao cac d6i tuong
dia ly moi), du doan khong gian (cho phép
truy van dung/sai vé mdi quan hé khong
gian gitta cac hinh), v.v.

- Hé thong da cung cap cic cai tién
hiéu suit nhu cac chi muc dé xir 1y cac truy

van khong gian, xtr 1y song song, v.v..., co
san cho dit liéu phi khong gian.

Hién nay c6 rat nhiéu SDBMS nhu:
DB2 (phian mé rong IBM DB2 Spatial Ex-
tender), Oracle (Oracle Spatial), Post-
greSQL (phan mé rong PostGIS), Sqlite
(phdn m& rong SpatialLite), va Microsoft
SQL Server phién ban 2008 tr¢ 1én. Trong
SQL Server 2008 gi6i thiéu cac 2 kiéu dir
li¢u khong gian la:

- Kiéu dir liéu hinh hoc (Geometry):
La kiéu dir liéu khong gian co ban dugc sir
dung dé biéu dién cac d6i twong trong hé
toa do Euclide (toa do phfmg), doi tuong
khong c6 thong tin vé SRID (Spatial Refer-
ence Identifiers, ddy 1a mot hé quy chiéu da
dugc dinh nghia trudc Gng voi mot sb
nguyén).

- Kiéu di liéu dia ly (Geography): La
kiéu dir liéu khong gian co ban dugc sir
dung dé biéu dién cac d6i twong trong hé
toa do trai dat (toa do Ellipsoid). Péi tuong
¢ chua thong tin v& SRID (Brian Gough,
2010).

GeomCollection

LineString Polygon Multisurface MultiCurve

CurvePoiyg iPolyg inesti MultiPoint

CompoundCurve

Hinh 5. Cdu triic phdn cdp hinh hoc dwa

trén cdc kiéu dir liéu hinh hoc va dia by.
Véi su hd trg 1am viée véi cac doi
tuong khong gian, nguoi st dung Microsoft
SQL Server 2008 c¢6 thé thuc hién viéc luu
trt dir liéu khong gian cling nhu thyc hién
truy vin khong gian ma cac hé quéan tri co
so dir liéu truyén thong (khong chira thanh
phan khéng gian — non spatial database)
khong thé thyc hién dugc. Tinh ning nay s&
cung cap cho cac nha quan 1y trong cac linh
vue lién quan dén yéu t6 khong gian mot hé
quan tri co s¢ dit liéu phu hgp, dac biét la
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nhitng nha quan ly vé tai nguyén, moi - District: Cac huyén

truong, nha quan ly giao thong, cac hé - Pop_2009: Dan s6 mét ving

thong dién - cdp thoat nudc, nha nghién - Code re: Ma vung

ctru vé dia ly, cling nhu cac nha quy hoach - Latitude, Longitude: Vi dg, Kinh d¢
phat trién kinh té. - Geom: Toa d¢ duoc tra vé dang
3. X4y dung bin dd dién tir trén SQL ngon ngit danh dau kiéu nhi phan
Server spatial cua 601 tuong hmh hoc (WKB)

Budc 1: Cai dat SQL Server Spatial
Tools

Buée 2: Upload Shapefile vao SQL
Server dé tao co so dir liéu khong gian
Link co s dit ligu dé vé& ban d6 Viét Nam
(https://data.opendevelopmentmekong.net).
Budc 3: Chuyén dobi kiéu dir liéu hinh hoc
(Geometry) sang kiéu dir liéu dia 1y (Geog-
raphy)

Trong budc nay, chung toi s€ st dung
ham bién d6i Affine tir cic cong cu khong
gian ctia may cha SQL dé mé rong va dinh
vi toa d9, boi vi ham bién doi affine chi ap
dung cho kiéu dit liéu hinh hoc, chung ta
can chuyén ddi dia ly thanh hinh hoc, thuc
hién chuyén déi affine va chuyén déi hinh
hoc tro lai dia ly.

Hinh 6. Truy xuat ban do Viét Nam
Budc 5: Cac két qua truy van trén dir liéu
khong gian

Budc 4: Két qua thu duge
Bing 1. Dit liéu vé ban do

o SELRCT province, geow.STheea() AS Area

Lt

C6 cac kiéu thudc tinh sau:

- ID, OBJECTID: Quy dinh sé thir tw
cla timg dbi tuong va ciing duoc
chon lam dbi tuong chi muc cua
bang ; _ASTRE 2 :

- F_code: Ma phén biét Hinh 7. Ban dé hién thi dia phdn tinh

- Province: Cac tinh
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Hinh 10. Khodng cdch tir thanh phé Quy
Nhon di toi noi khdc gioi han khong vuot
qua 50km.

3. Két luin va huéng nghién ciru trong
twong lai

Trong bai bao nay, ching to6i da tim
hiéu vé co s6 dir liéu khong gian, trinh bay
cac budc dé xdy dung ban d6 dién tir trén
hé quan tri co so dir liéu Microsoft SQL
Server voi bd dir liéu quéc gia Viét Nam.
Thuc nghiém cia ching t6i ¢ thé dung dé
truy xudt ra mot ving hodc nhidu ving
khac nhau trong ban d6 da xay dung.

Hinh 8. Ban dé hién thi tinh Binh Dinh

GQui Nhon
Vi co sé dir liu khong gian dugc
tmg dung rat nhiéu trong thuc té nén trong
thoi gian t6i, chung t6i tiép tuc nghién ciu
co s dir liéu khong gian, truy van dit liéu
Hinh 9. Ban d6 hién thi thanh phé Quy Nhon @& dinh vi cac dia diém trén ban d60
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