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XAY DUNG UNG DUNG WEB-BASED GIS CHO HE THONG THONG TIN
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NGUYEN QUANG MINH, Trieong Pai hoc M6 - Dia chit

Tém tit: CAC Hé thong thong tin dia Iy - GIS dwoc xdy dung & nude ta chii yéu dang vin
hanh trén moi trwong mady tinh cda nhan hodc chia sé thong tin o dang mang LAN (mang
mdy tinh cuc bo). Nhitng hé thong ndy cé mirc dé chia sé thong tin thap, gid tri sir dung ciia
hé théng bi giam dan theo thoi gian. Hién nay tai Viét Nam, mét sé hé thong GIS lom da cho
phép chia sé, sir dung va phan tich dit lieu thong tin dia ly trong moi truong mang may tinh.
Tuy nhién, cac hé théng nay méi chii yéu cho phép truy vin va phdn tich dit lieu dia ly bang
cac phan mém chuyén dung Idp trén cdc mdy tinh cd nhén c6 néi mang. Mot sé g dung
khac cho phép sw dung dir liéu thong qua cdc trinh duyét Web (Web browsers) nhung chu
yéu dé nham muc dich hién thi di liéu va thwc hién nhitng thao tac don gian. Bai bao nay
nham muc dich chia sé nhitng khdi niém co ban vé mot hé thdng GIS trén Internet va xay
dung hé thong ung dung GIS. Trén co so nhiing nghién citu vé cdc cong nghé xdy dung ing
dung GIS trén nén web, cdc tac gia da tién hanh thiét ké mé hinh va xdy dung hé thong
théng tin ddt dai trén nén ting céng nghé Oracle Application Development Framework
(ADF) va md nguon mo. Cdc tac gid ciing dd phdn tich cdc wu va nhuwoc diém cia hé thong

théng tin dat dai méi dwoc thanh Idp S0 véi hé théng thong tin dat dai hién co.

1. Tong quan vé Internet GIS

Internet GIS 12 mdt nhanh Ilinh vuc moi
trong cong nghé GIS. C6 thé noéi mot cach dé
hiéu rang Internet GIS tap trung vao viéc luu
trlr, phén tich dir liéu khong gian, chia s¢ va xu
1y cac thong tin dia 1y bang phwong tién cia
Internet va World Wide Web. Nhiéu chuong
trinh phin mém Internet GIS ra doi, nhiéu ung
dung moi duge nghién ctru va phat trlen trong
cac co quan va to chiic trong vai nim gan day
[1].

Su khac biét co ban gitra GIS Desktop va
Internet GIS duoc md ta boi hai so d6 khoi
(Hinh 1). H¢ thong GIS truyén thong thuong 1a
mot khoi thong nhat trong d6 tich hop tat ca
chirc niang can thiét, con véi Internet GIS céc
yéu té khac nhau cta hé théng nhu giao dién,
Ung dung xu ly, co s¢ dir licu (CSDL) dugc
chia sé¢ giita mot s6 may theo co ché cau tric
“client-server”. Ciu trac “client-server” dugc
sir dung trong cic hé thong phan tan va bao
gom hai thanh phan riéng biét: May chu

(server) dong vai tro phuc vu cung cip chirc
nang, va may khach (client) trong vai tro tiéu
thu st dung cac chiic nang d6. Thong thuong
hai thanh phan nay két ndi véi nhau qua mang,
véi client 1a bén chu dong tao két ndi va giri yéu
cau dén server, trong khi server thu dong ling
nghe va hoi dap cac yéu cau. M6 hinh “client-
server” don gian nhét gébm mot may chu phuc
vu cho mot hodc nhiéu dong thot, con goi la
kién tréic hai 16p (2-Tier).

GIS Internet GIS

Giao dién ngudi dimg | Ldép trinh dién
_____ P _______L______________
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Hinh 1. So sanh giita GIS cd nhan
va Internet GIS

Giao dién nguii dimg
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CAu trac “client-server” cho mot hé théng
Internet GIS st dung mot phan mém GIS tiéu
chudn duoc cai trén may cha va lién két véi
giao di¢n nguodi dung qua cac giao thuc mang.
Céu tric hién nay cua Internet GIS thudng co
mot map server nam riéng bi¢t va cé su lién két
véi CSDL va client qua mang. Mot map server
¢ thé 1a mot hodc nhiéu may chu dugc cai dat
phan mém cho phép xir Iy va truy van dir lidu
ban do (Hinh 2).

| Client
GIS i (Web browser,
database
server

b

| GISserver  Web server desktop, or mobile)

HTTP Request - ’
H’ITP Response %

Hinh 2. Céu triic hé théng Internet GIS [2]

Pé sir dung dir li¢u dia ly thong qua moi
truong mang Internet, c6 nhiéu hinh thirc khac
nhau. Hinh 3 mo ta céch thirc st dung GIS va
Internet GIS theo céc hinh thuc khac nhau. GIS
no6i chung bao gdm tat ca cac loai tng dung GIS
trén méay c4 nhan va tmg dung cho nhiéu may
trong moi trudng mang. Dir lidu GIS co thé
dugc chia s¢, va dung chung trong mdi truong
phan tan goi la distributed GIS. Khi cac tng
dung dir liu GIS dugc thuyc hién trén moi
truong mang thong tin toan cau thi hé thong
duogc goi 1a Internet GIS va khi cac tng dung
GIS duogc thuc hién thong qua mdi truong sur
dung cac trinh duyét Web thong thuong thi co
thé duoc goi 1a Web-GIS. Nhu vay, ¢ thé hiéu
web-GIS 1a mdt truong hop cua Internet GIS
trong d6 Internet cho phép hd tro cho nhiéu
dich vu khac nhau va dich vu web chi 1a mot
trong s6 d6 [3].

Pé khic phuc cic nhuge diém nay cta cac
ung dung trén may tin ca nhan, bai bao nay gioi
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thicu mot phuong phap xay dung Ung dung
dugc goi 13 ing dung trén nén ting web. Véi
kiéu chuong trinh nay, cac thao tac hién thi va
truy van dir liéu dia 1y duoc tich hop trén web
va phan mém ung dung dugc dit trén cic
server. Nguoi st dung dung cac trinh duyét web
thong thuong dé truy cap dén server va thao tac
voi dir liéu thong qua cac trinh duyét web nay.
Ung dung trén nén tang web nam trong nhom
cac hé thong Web-GIS, tuy nhién khac véi cac
Web-GIS thong thuong chi c6 mot s giao dién
don gian chu yéu nhém muc dich hién thi dir
lidu thi ing dung trén nén tang web lai c6 thé
thay thé cac phan mém itng dung trén may tinh
v0i cac thao tac voi dir liéu khong gian phure tap
nhu truy van, phan tich khong gian. Pé xay
dung dugc cac tng dung trén nén tang web can
phai c6 nhitng k¥ thudt 13p trinh phuc tap ma
cac Web-GIS thong thuong it khi sir dung.

- Distributed .
__.-"f GIS \"\.

Internet G5

WabGls Y 4

Hinh 3. Cac hinh thai si dung GIS

D3 c¢6 nhidu dé tai nghién ctru vé Internet
GIS va Web-GIS da thyc hién trén thé gisi va &
Viét nam [4], [5]. Web-GIS da duogc stir dung cho
cac muc dich quan 1y khac nhau nhu nghién ctru
ciia Jankowski va nnk [6] xdy dung hé théng
Web-GIS quan 1y chat lugng nudc, nghién ciru
ctia Tsou va nnk [1] quén ly h¢ thong sinh thai.
Tai Viét Nam, trong nhiing nam gén day da co
mot sb nghién ciru vé tng dung cong nghé Web-
GIS nhu nghién ctru cia Poan Thi Xuan Huong



st dung Web-GIS quan 1y co s¢ dir licu du lich
[7], nghién ctru cua Nguyén Bao Trung vé st
dung cong nghé dién toan dam may [5]. Tuy cac
nghién ctru nay da dit nén méng cho phat trién
cac hé thdng Web-GIS & Viét Nam, viéc thir
nghi¢m xay dung mot hé théng ung dung trén
nén tang web cho nhimmg tng dung phtc tap van
chua duoc di sau nghién ctru.

2. Cong nghé phat trién phin mém GIS éng
dung trén nén ting web

Dé phat trién cac hé thdng cac ung dung
GIS trén nén web, cac nén tang cong nghé duoc
lwa chon phai dap tng cac yéu cau sau:

e Cho phép truy vén dit liéu tir xa qua moi
truong mang

e Cho phép cap nhat ca dir liéu thudc tinh
va khong gian qua moi trudng mang

e HO{ tro hé quan tri CSDL da ngudi dung

e Hb tro lap trinh giao dién GIS cho phan
mém khéch (client)

e Ngoai ra con mot sb tiéu chi khac nhu,
than thién véi nguoi dung, quan 1y dugce khdi
luong thong tin 16n, thyc hién giao dich trén
mang nhanh, gia thanh hop ly, thoi gian xay
dung nhanh, dé dang két hop véi cac nén tang
cong ngh¢ khac voi cac hop phan do nguoi lap
trinh ty phat trién [8]. Rat kho dé tim duoc mot
nén tang cong ngh¢ dap tmg dugc dong thoi céac
yéu cau nén trén, dac biét la yéu to gia thanh va
yéu t6 kha ning k¥ thudt cong nghé cia san
phém. Viéc lya chon cong nghé duoc dua trén
thir tur wu ti€n cua cac tiéu chi da néu.

Mot trong nhitng nén tang dau tién cho
phép phat trién tng dung GIS trén nén web la
ESRI. Cong nghé GIS ciia ESRI ban dau duoc
phat trién cho méi truong UNIX, sau d6 moi
chuyén sang méi truong Windows trén cic may
PC. Do vay, céc giai phap quan tri CSDL khong
gian da nguoi dung, giai phap mang cua ESRI
duogc phat trién hoan chinh va ddng bd. Nhuoc
diém cua loai cong nghé nay 1a gia chuyén giao
kha cao so véi diéu kién hién nay & nudc ta.
ESRI cung cép cho nha phat trién cac giai phap
cong nghé sau day dé xdy dung mot hé thong
GIS trén Internet:

e Cong cu ArcSDE (Spatial Database
Engine) luu trir va quan tri dit li¢u khong gian
tich hop vao céc hé quan tri CSDL quan hé nhu

Oracle, DB2, MS SQL Server va cac phian mém
quan tri co s¢ dir li¢u khac

e Cong cu ArcIMS hd tro xay dung trang
web GIS trén mang

e Thu vién ArcObject cho ngon ngir Java
va C lap trinh giao dich trén mang, két ndi vao
ArcSDE

e OCX MapObject hd trg lap trinh giao
dién GIS cho phan mém khach theo cong nghé
nhing OLE trong méi truong Windows.

Cac budc xdy dung hé théng GIS trén mang
bao gdm. Budc thtr nhat 13 tmg dung ArcSDE dé
xdy dung CSDL GIS da nguoi dung. ArcSDE
cho phép két ndi va tao cdu tric dir liéu khong
gian trong cac hé quan tri CSDL nhu Oracle,
DB2, SQL Server v.v. Thong qua SDE cac ham
trong ArcObject c6 thé thuc hién truy van di liéu
truc tiép trong h¢ quan tri CSDL. Budc thtr hai 1a
phat trién cac tng dung khach truy cap dit liéu tir
xa, thuong 1a xay dung mot ing dung web sau
d6 dua trén cac API duge cung cap boi ESRI dé
thuc hién két ndi véi SDE.

Ngoai cac gidi phap cong nghé¢ thuong mai
nhu ctia ESRI, ¢6 thé sir dung cac giai phap ma
ngudon mo xdy dung Internet GIS. Mic du
phuong phap nay doi hoi nha phat trién phai am
hiéu sau vé k¥ thuat lap trinh nhung nén tang
cong ngh¢ lai hoan toan mién phi, yéu t6 con lai
chi 1a van dé con nguoi. Pay 1a huéng di méi
trong diéu kién cia Viét Nam. Cuc Cong nghé
Thong tin — B Tai nguyén & Moi truong la
mot trong nhitng co quan ung dung cong nghé¢
ndy dé phat trién hé théng GIS trén mang
Internet tir rat som [5].

Nén tang cua hé théng 12 hé quan tri co s
dir liéu mo trong do6 co thé sur dung hé quan tri
CSDL ma ngudn mé PostgreSQL véi phan mo
rong 14 PostGIS chuyén diung dé luu trir dit lidu
khong gian nhu vi tri toa d§ va thong tin di kém
ctia cac diém, vung, dudng trén mot 16p ban do.
PostgreSQL 1a h¢ quan tri CSDL duoc nhiéu
nha phat trién lya chon nho do tin cay, hiéu sut
lam viéc cao, va kha ning chay trén nhiéu hé
diéu hanh khac nhau [9]. O phan may chii cung
cép dich vu ban dd c6 thé su dung Geoserver
hodc MapServer. Mdy chu cai dat Geoserver sé€
két ndi dén CSDL Postgis va cung cip cho ta
dich vu ban do.
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3. Xay dung hé thong thong tin dit dai tai
Viét Nam theo hwéng ng dung trén nén
tang web

C6 thé thiy rang, trong nhiing linh vyc tmg
dung GIS hién nay, hé thong thong tin quan 1y
dat dai (LIS) 1a mot trong nhimg hé thong tmg
dung cong nghé GIS hoat dong ¢ hiéu qua nhat
hién nay trong linh vuc quan 1y, didu hanh, tro
gitip ra quyét dinh.

Céc hé théng LIS thong thuong ¢ cac phan
hé chu yéu nhu: quan tri dit li€u, quan tri hé¢
thong, dang ky cip gidy, quan 1y bién dong dat
dai, théng ké kiém ké dét dai, dinh gia dat, xi
1y ho so ding ky dat dai, hd trg quy hoach sur
dung dat, luu trit hd so, chia sé¢ va cung cip
thong tin. C6 thé ké tén ba hé thong LIS thong
dung tai nudc ta dugc bo Tai nguyén & Moi
truong (TNMT) cap phép 4 ap dung la:

- VILIS dugc phat trién béi Trung tim Vién
tham Qudc gia bd TNMT

- TMV.LIS do Tong cong ty Tai nguyén &
Moi truong Viét Nam (TMV) va Cong ty C6
phan Cong nghé Thong tin Dia 1y eK (eKGIS)
hop tac nghién ctru phat trién

] -
Nhom chare

3 1
i : : nang xuir ly ngi )

- ELIS do Cuc Cong nghé thong tin Bo
TNMT nghién ctru phét trién

Ca ba hé théng LIS nay déu co dlem chung
la cac hé thong GIS desktop, két ndi giita cac
thanh phan cta hé théng (database, server,
client) déu nim trong mot khdi théng nhét va
két ndi v6i nhau théng qua mang LAN (mang
may tinh cuc bg).

Luat dat dai s6 13/2003/QHI1 d3 xac dinh
nha nuéc théng nhit quan 1y vé dat dai. Tuy
nhién trén thue té hé théng quan 1y dat dai cta ca
nudc lai khong thong nhat trén ca nude. Dir lidu
dat dai nam phan tan tai cic dia phuong va h¢
thong LIS trén ca nudc hién nay dang hoat dong
theo mo6 hinh phan tan, roi rac, mdi dia phuong
c6 mot hé théng hoan toan doc 1ap, tham chi hé
thong LIS hién tai trién khai riéng biét t6i ting
huyén. Vi muc tiéu xay dung hé théng CSDL
théng nhit tir trung uong dén dia phuong [10]
nham nang cao nang luc cua cong tic quan ly
nha nudc & cip trung uong thi nhimg hé thong
LIS hién tai chua thé dap Gmg dugc.

{ Nhoém chic |
| Nang chia se 1

Nhém chee |
nang cong khai :

théng g 1 1 nghiép 1 1 théng ké | 1 dir ligu : | hoéa théng tin '
[ TANG O'NG DUNG )
e e
; Nhém dich | : :
| Ac thi 1 Dich vu Didu kMidn Didu khidn
) Vaphen s Quan tri. Esaixkhido cong knai Biaushion Didu khidn
aavan ngrr U e ) cAu hinh ¥ hoa thdng 2 = Khac
| “khaithac | " . 1 hé théng nghiép tin théng
T o ! !
R\ W U €35 ©5 L)) [Sy) <5
( TANG DICH VU & DIEU KHIEN |
Data Access Layer |

CSDL DatDai TW
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Hinh 4. Cdu triic tong thé hé thong Internet LIS xdy diwng theo huwéng
tao wng dung web-based
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Dé dap mg nhu cau xdy dung mot CSDL
dat dai tap trung, hién dai théng nhét tir Trung
wong dén dja phuong thi cong nghé Internet
GIS theo hudéng xay dung cac ung dung trén
nén tang web 1a lya chon hop 1y. Hé théng nay
cho phép cac may khach truy cap vao CSDL, xur
Iy thong tin, cap nhat CSDL tir xa thong qua
mdi truong Internet va cic phan mém trinh
duyét web. Dir li¢u dét dai cua ca nudc s& dugc
quan ly tép trung, hé théng s& tu dong phan
quyén va phan cap cho ting don vi lam viéc voi
vung dir ligu nhat dinh. Cong tac trién khai hé
thong dén tung dia phuong cing tré nén don
gian hon nhiéu, thay vi phai cir nguoi dén dia
phuong dé cai dat h¢ thdng thi ngudi quan 1y hé
thong chi can cép tai khoan str dung cho can bo
chuyén trach cua dia phuong d6. Hé théng nhu
viy s& ¢o tinh thong nhat cao va giam dugc cac
chi phi mua sdm phéan cémg va phan mém.

Hién tai, nhém nghién ctru cua Cyc Cong
ngh¢ Thong tin B Tai nguyén & M6i truong
da tién hanh xdy dung thir nghiém thanh cong
hé thdng thong tin quan ly dat dai tng dung
cdng nghé web-based GIS. Cau trac cua hé
théng bao gém co ba téng tang dir liéu, tang
dich vu va diéu khlen tang tng dung (hinh 4).
Céc 16p nay két ndi v6i nhau bang két néi mang
Internet, 16p giao dién nguoi dung dugc xay
dung trén dich vu web. Vi nén tang cong nghé
web ADF hién nay, tbc do truy cap vao hé
thong, tim kiém, cap nhat sira d6i dit lidu c6 toc
d6 kha nhanh khong thua kém nhiéu so véi cac
ung dung cai trén may tinh c& nhan. Vai di liéu
ban d0 ctia mot tinh khoang 100 ngan thira dat
(da duogc public dang wms), cung vdi bang dir
liéu thudc tinh di kém khi load trén trinh duyét
chi mat khoang hon 1 gidy. Luu ¥ rang dir liéu
d6 hoa dugc phan cdp dén ting td ban dd, va
dbi voi can bd cia van phong ding ky thuong
chi phan quyén v6i vung dit liéu cua mot huyén,
khoang vai chuc ngan thra. Nhu vay véi nén
tang cong nghé hién nay van dé hi¢u suat ctia hé
thdng da dap ung duoc yéu cau.

Viéc x@y dung cac ung dung cho LIS trén
nén tang web co thé sir dung Net hodc Java tay
theo lya chon ctia nha phat trién. Tuy nhién,
ngdn ngir Java c6 1& 1a phu hop nhit véi nhitng
ai wa thich 1am viéc v6i ma ngudn md boi tinh

da dung cua n6. Hé théng Java web c6 tinh 6n
dinh cao va tuong thich v6i nhiéu nén ting may
chu, dac biét 1a may chu ma nguén mé nhu
Linux [11].

Trong nghién ctru nay, hé thong web-based
LIS duogc xay dung st dung GIS ma ngudn mo
két hop v6i cong nghé Oracle Application
Development Framework (ADF). ADF la mot
cong nghé duoc xdy dung tr nén tang
JavaServer Faces framework va la cong nghé
mdi dua trén Java EE development framework
c6 san cua hang Oracle dugc hd tro truc tiép
trong mdi trudng phat trién (IDE) Oracle
JDeveloper 11g. ADF cho phép truy cép thong
nhat vao CSDL, dich vu web, XML, CSV,
BPEL, v.v. ADF cho phép tao ra cac rang budc
gitra giao dién nguoi dung vai céc thao tac truc
tiép trén dir lidu thong qua cac ddi tugng 16p Ul
c6 thé giao tiép thing vai 16p dir licu [12].

Cung véi cac cong cu Java, cong cu ma
ngudn mé OpenGIS cung cap thu vién Geotool
dé c6 thé lam viéc véi dir liéu khong gian, cho
phép thuc hién phép phan tich khong gian, truy
van, cac phép toan topology. Trén giao dién ban
d6, nghién cuus s dung thu vién OpenLayers
dé trinh bay giao dién, xay dung cac cong cu
thao tac voéi dit liéu ban d6 nhu zoom, xem
thong tin thudc tinh, tim kiém, v.v.

| sy s captrers o || ot

oo 8@ W

® I

Hinh 5. Ung dung GIS trén nén web dua trén
mad mo va Java

So sénh hé théng LIS trén nén web véi hé
thong trude day co thé théy mot sd uu diém
(bang 1). Thir nhat, hé théng c6 thé trién khai
ma khong can cai dat va thanh lap cic phan
mém nghiép vu trén mdy tinh ca nhan va khong
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can st dung cac phan mém hd tro cho hién thi
dir liéu dia ly. Nguoi sir dung c6 thé thyc hién
nghiép vu trén nhiéu hé diéu hanh khac nhau
thong qua cac trinh duyét web. V& khia canh
thwong mai, qua trinh nang cip, bao dudng
phan mém c6 thé tién hanh dé dang ma khong

can trién khai va cai dat phan mém trén hang
ngan may t|nh khéc nhau [12]. Tuy nhién, hé¢
théng nay van c6 mot sé han che vé do phuc tap
do khi xdy dung hé théng can ap dung cong
nghé¢ phirc tap hon doi hoi nhiing nha phat trién
phai nim bt tot cong nghé mai.

Bang 1. So sanh giita hé théng LIS hién nay va web-based LIS

STT Tiéu chi Desktop LIS Web-based Internet LIS

1 Co so dir liéu Phéan tan Tap trung

2 Mirc d6 chia sé thong tin Thap Cao

3 Cong tac trién khai Cham, ton kém Nhanh, tiét kiém
4 Cong tac bao tri T6n kém chi phi, thoi gian Nhanh, tiét kiém
5 Gi4 thanh dich vu Dit Ré

6 Ho {rg quan lAy, ra quyet Kém T&t

dinh o cap cao
Kha nang chia s¢ dir li¢u
7 v6i cac hé théng khac Kém Tot
(ngan hang, thué...)
8 Chi phi x4y dung Cao hon Thip hon
9 Do phirc tap cta hé thong Thap hon D0 phuec tap cao

4. Két luén

Internet GIS 13 coéng nghé tién tién dang
duogc 4p dung tai nhiing nudc phat trién hién
nay. Bai bao nay di phan nao gitip hinh dung
dugc mot hé théng GIS trén khong gian mang
va cic nén tang cong nghé dé xdy dung hé
thong GIS theo huéng ung dung web-based.
Trén co s& cac nén tang cong nghé da trinh bay,
cac tac gia da tho nghiém xay dung ung dung
trén nén web trong méi truong Internet phuc vu
cbng tac quan 1y dat dai va ching minh dugc
tinh wu viét ctia hudng phat trién phan mém véi
cac phan mém dang sir dung hién nay.
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SUMMARY
Web - Based application for land information system
Pham Xuan Truong, Department of Information Technology, MONRE
Nguyen Quang Minh, Hanoi University of Mining and Geology

The GIS system in Vietnam is mainly operated in computer-based application and the data
sharing is only via LAN which is not efficient and the usefulness of the system is reduced as the
time passing. In some part in Vietnam, there are a number of large scale GIS which enable the
sharing, data query and spatial analysis over the Internet. However, these systems can only support
data query and analaysis using personal computer software. The other may support using of geo-
spatial data via web browsers but with limited application. This paper is for sharing the information
on Internet GIS, comparing the computer-based and web-based application and propose a web-
based application for land information systems.
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