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1. Mé dau

Méi chi cach day khoang 10 niam, cac phan mém GIS mi ngudn mé (OSG - open
source GIS software) con kha xa la dbi v6i cac hé thong thong tin dit dai. Mic du trong
thoi gian d6 da c6 mot sb phan mém OSG song ching chu yéu chi ¢6 chirc ning phan tich
xtr ly dit li¢u raster, con cac chirc nang lam viéc voi dir li€u vecto rat han ché.

Tuy nhién, tir dau nhitng nam 2000, d c6 kha nhiéu du an xdy dung OSG dugc trién
khai, tao ra mot thé hé méi cac phan mém OSG véi nhimng chirc ning gan nhu khong thua
kém cac phan mém thuong mai. Do d6, nhitng kha ning méi vé tmg dung OSG trong xay
dung hé thong thong tin dat dai ngdy cang trd nén rd nét hon.

Pbi v6i nhitng qudc gia (trong d6 co Viét Nam) dang & giai doan du phat trién hé
thdng thong tin dat dai, chi phi ban quyén phian mém va duy tri chung c6 thé 1a mot tro
ngai 16n cho viéc dam bao tinh bén viing cia hé théng. Sau khi mua mét sé ban quyén
phan mém thuong mai dé xay dung thir nghiém hé théng thong tin dit dai, nhiéu dy an da
gip kho khan khi can nang cap phan mém va khi trién khai hé théng trén dién rong. Trong
khi d6, cac ph'?m mém mi nguén mé hién tai da c6 kha nhiéu chuc nang manh, va xu thé
sir dung chung trong hé thdng thong tin dat dai ngay cang trd nén rd nét hon & nhiéu noi
trén thé gioi.

Lién tuc trong cac hdi thao gan ddy cua Hiép hoi Tric dia Thé gidi (FIG), mot sd
luong kha 16n cac cong trinh nghién ctru vé phan mém ma ngudn mé da dugc trinh bay, vi
du nhu [3, 4, 6, 12]. T6 chic Luong thuc va Nong nghiép Lién Hop Québc (FAO) ciing
dang thyc hi¢n mot du an co6 tén goi tat 1a OSCAR (Open Source Cadastral And Registry
tool) [5] voi muc tiéu tng dung cac phan mém ma nguén mé (PostgreSQL, PostGIS, uDig)
dé xay dung mot mé hinh hé thdng thong tin dat dai co thé ap dung duoc cho nhiéu qubc gia
v6i cac thé ché khac nhau. Két qua hién nay cua dy an 1a da xay dung mot mé hinh dir liéu y
tuong OCDM (OSCAR Conceptual Data Model) dya trén mé hinh LADM [7] va thiét ké
mot khung (framework) cua hé thong quan 1y co sé dir liéu dwa trén OSG.

Ciing trong khudn khd du 4an OSCAR, nhém thuc hién da td chirc mot hoi thao (co
dai dién ctia Viét Nam 1a ong Lé Hong Chau) nham khao sat nhu cau vé kha ning ung
dung cic phdn mém ma ngudn mé trong quén 1y dat dai, két qua tém luoc nhu sau [5]:

- Albania: 4p dung trong dang ky dat dai va quan 1y thong tin hd so dia chinh.

- Campuchia: dang thiét 1ap co so dit liu (CSDL) bang PostgreSQL va thuc hién
chuyén d6i tir CSDL Access hién co.

- Fiji: hién dang sir dung cac phan mém 13i thoi (chay trén nén DOS), rat quan tim
dén cac phan mém ma ngudn mé dé tin hoc hoa hé thong diang ky dat dai.

- Kirgistan: d tmg dung cac phan mém ma ngudén mé dé quan 1y thong tin dét dai.

- Nepal: hién dang c6 nhi¢u van dé ve dir licu.



- Samoa: ting ho viéc sir dung OSG dé thay thé cic phan mém d lac hau ctia minh.

- Vietnam: ¢6 van dé vé Viét hoa giao dién, s6 hoa dir liéu.

Tai hoi thao FIG ndm 2008, Espada G.P. dd c6 mot bdo cao rat toan dién vé tinh
hinh str dung cdc phin mém mi ngudn mo trong quan ly dét dai hién nay [3]. Tac gia da
cho thiy cac phan mém ma nguén mé duogc st dung rong rai khong chi & cic nudc dang
phat trién ma con ¢ nhiéu nude phat trién nhw CHLB Pirc, Tay Ban Nha, Ha Lan,... Bio
céo ciing dua ra mot danh gia tong quan vé cic phan mém ma ngudn md c6 thé sir dung
trong quéan 1y thong tin vé dat dai.

Steudler D. [12] dd c6 mot s6 danh gia vé kha niang cua cac phin mém mi ngudn
mo, tir d6 dua ra khuyén céo cho chinh pha cac nudc (nhit 1a cac nudc dang phat trién)
nén xdy dung cac phan mém hé théng thong tin dat dai duéi dang ma ngudn mé nhim
nang cao tinh linh hoat va tao kha ning tuy bién hé thdng theo nhu cau.

Hang GCI (Geo Consult International GmbH & Co, CHLB buc) da thiét ké mot hé
thng thong tin dat dai ciing dwa trén mo hinh dit liéu LADM do Lemmen va Van
Oosterom dé xuit trong [7, 8]. Vi viée sir dung hé quan tri CSDL mi nguén md
PostgreSQL / PostGIS va phﬁn mém GIS thuong mai ArcGIS, hé théng da dugce trién khai
kha thanh cong tai Senegal [6]. Viéc lwa chon ArcGIS ¢ Senegal 1a do ban quyén phan
mém nay da co san tai ddy va ngudi sir dung da dugc tap huan sir dung phan mém nay tir
truéc d6. Thay vi ArcGIS c6 thé st dung mot phan mém OSG c6 hd tro két nbi t6i
PostgreSQL / PostGIS [6].

Tai Campuchia ciing d3 c6 mot sb kinh nghiém vé str dung phan mém ma ngudn mé
trong phat trién hé thong thong tin dit dai. Hé thong thong tin trude day dugce xdy dung
dura trén phan mém Access nhung dén nay da bi qua tai do khéi luong dit liéu can quan ly
qua 16n, vi thé trong khudén khd du an hién dai hoa hé théng quan 1y dat dai LMAP do
chinh pht Phan Lan tai trg d3 c6 ké hoach nang cap hé théng thong tin dat dai hién hanh
[4]. Do kinh phi han hep nén du an da lya chon h¢ quan tri co s¢ dir li¢u ma nguén mé
PostgreSQL / PostGIS trén may chu (cic may tram van st dung phan mém GIS thuong
mai ArcGIS). Kinh nghiém c6 dugc cho thay PostgreSQL / PostGIS c6 kha ning tuong
duong voi cac phan mém thuong mai, trong khi d6 chi phi dau tu thip hon nhiéu va viéc
trién khai hé thong ciing don gian hon vé mit to chirc - tai chinh [4].

Tai Tay Ban Nha, co quan quan 1y dat dai (Direccion General del Catastro) da xay
dung mot hé thong thong tin dat dai trén Internet dya trén cong nghé GIS mi ngudn mé
v6i hat nhan 1a MapServer [2]. Hé théng duoc thiét ké duéi dang mot cong thong tin co
tén goi la Van phong dat dai a0 (Virtual cadastre office - OVC) v6i 2 dich vu chinh la
WMS (Web Map Service) va WES (Web Feature Service). WMS cung cap ban dd (chi co
ban d0, khong c6 thong tin thudc tinh di kém) cho ngudi sir dung thong thudng (khong
can dang ky), con WFS cung cép cac 16p ddi tuong cing voi cc thong tin thude tinh di
keém cho nhiing nguoi s dung da dang ky (hinh 1).

Tai Viét Nam, trong nhirg nim vira qua di c6 nhiéu cb gang trong van dé xdy dung
hé thong thong tin dat dai. P c6 mot sé du an xdy dung phan mém hé thong thong tin dat
dai nhu ViLIS, PLIS, CiLIS, ELIS, ArcLIS, eKLIS,... Tuy nhién tat ca cac du an nay déu
dira trén nén tang cic phan mém thuwong mai (chi yéu 1a cong nghé cua ESRI) ma chua co
su quan tAm dang ké nao t6i cac phan mém mé ngudn mo. Hon thé nita, ma ngudn cia cac



san pham trong nhimg du 4n nay ciing khong dugc mé dé cong dong cing tham gia phat
trién. Trong diéu kién kinh té con han hep va su thiéu hut doi ngtl 1ap trinh vién chuyén
nghiép vé GIS hién nay & Viét Nam thi ddy 1a mot trong nhimng rao can 16n nhat d6i voi
viéc xay dung hé thong thong tin dét dai [1].
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Hinh 1. Vin phong dat dai do (Tdy Ban Nha) diwa trén nén tang OSG.

2. Panh gia vé kha niing clia mdt s6 phin mém mi ngudn mé dwéi goc do xay dung
hé thong thong tin dat dai

Cac phan mém mi nguén mé OSG phuc vu cho hé thdng thong tin dat dai duoc
phan thanh 2 nhém chinh:

- Nhom phan mém chay trén may cha (Server OSG): ¢6 chiic ning quan trj co s& dir
liéu khong gian / thudc tinh va thuc hién mot sd chirc ning phan tich, xir 1y thong tin.
Nhom nay gdm cac hé quan tri co so dir liéu c¢6 chirc nang lam quan 1y dit liéu khong gian
(DBMS with spatial extension) va may chi WebGIS c6 vai trd phan phéi dir liéu khong
gian va cung cap dich vu GIS.

- Nhom phan mém chay trén may tinh tram (Desktop OSG hay Client OSG): dugc
str dung dé nguoi str dung truy nhap thong tin, ddng thoi phén tich va hién thi dir liéu trén
cac may tinh cd nhan hay cac may tram.

Phan dudi day s& dua ra danh gia vé mot sb phan mém OSG phd bién nhat hién nay
c6 kha ning tng dung trong hé thong thong tin dét dai.

2.1. Cdc phdan mém chay trén mdy chii
2.1.1. Cac hé quan tri co so dir liéu

Hé quan tri co s¢ dit liéu (DBMS) 1a phan mém ding dé quan 1y cu trac va diéu
khién cac truy nhdp vao co s& dit lidu. Trong hé thong thong tin dat dai thi hé quan tri co

so dir li¢u khong chi c6 chiic nang quan 1y dir li¢u thude tinh thong thudng ma con phai co

chuc nang quén 1y dir liéu khong gian.



Trong s6 cac hé quan tri co s& dit liéu md ngudn mé hién nay thi ¢6 2 phan mém
phé bién nhét 13 MySQL va PostgreSQL. Ca 2 déu c6 phan mé rong dé quan 1y dir liéu
khong gian, d6 1a Spatial Extensions ddi voi MySQL va PostGIS dbi voi PostgreSQL.

Néu xét dudi goc dd quan tri co so dir liéu thuan tay (khong c6 dir liéu khong gian)
thi MySQL 1a DBMS ma ngudn mé phd bién nhat hién nay. MySQL (phién ban hién hanh
5.5.3) dugc st dung rat nhiéu trong cac hé théng tir nhd dén 16n nhu WordPress,
Wikipedia, Google hay Facebook [13]. Pé quan 1y dit liéu khong gian, MySQL c6 phan
m¢& rong Spatial Extensions.

PostgreSQL (tién than 13 Postgres) duoc thanh 1ap ndm 1986 boi nhém cac nha khoa
hoc ¢ truong Pai hoc Berkeley, Hoa Ky. Ttr ndm 1995, PostgreSQL trd thanh phﬁn mém
mé ngudn mé va dén nay da dat duoc dén phién ban 8.4.4. PostgreSQL c¢6 phan mé rong
dé quan 1y dir liéu khong gian 1 PostGIS, duoc thanh 14p boi hing Refractions Research
(Canada) tir nam 2001. Pén nim 2006, PostGIS duge chinh thie thira nhan 1a tuong thich
v6i chuan dir liéu khong gian ciia OGC (Open Geospatial Consortium). Theo danh gia ctia
cac nha nghién ctru, PostgreSQL / PostGIS ¢6 chirc ning khong thua kém nhiéu so voi cac
phan mém thwong mai ESRI ArcSDE, Oracle Spatial, va DB II Spatial Extender [11].

Trong hé théng thong tin dat dai, vAn dé quan 1y dit liéu khong gian dong vai tro hét
sttc quan trong. Dudi goc do nay thi PostgreSQL / PostGIS ¢ mot sb wu thé so voi My
SQL / Spatial Extensions:

- PostgreSQL duoc st dung rong rii hon nhidu MySQL trong cac (mg dung c6 lién
quan dén dir liéu khong gian. Ly do 1a vi phan mo rong PostGIS ciia PostgreSQL ¢6 sém
hon nhiéu so v&i Spatial Extensions cia MySQL (chi c6 tir phién ban 5.0.16). Bén canh
do, kha nang luu trlr, xtr ly dir li¢u khong gian cua PostGIS cling manh hon Spatial
Extensions [3].

- PostgreSQL / PostGIS duogc hd tro boi kha nhiéu phan mém GIS (ca phdn mém ma
ngudn mé 1an phan mém thuong mai nhu ArcGIS). Dén nay PostgreSQL / PostGIS de-
facto da tro thanh phan mém chuan trong linh vuc quan trj dir liéu khong gian.

2.1.2. Cac may chu WebGIS

May chit WebGIS c6 chire niang cung céap dit liéu khong gian cho cac trang web trén
Internet. Hién nay c6 kha nhiéu phdn mém may cha WebGIS mé ngudn mo, trong d6 dang
chu ¥ nhit 13 GeoServer cia OSGeo (Open Source Geospatial Foundation), MapServer
(goi tit 1a MS4W) cia UMN (University of Minnesota) va Deegree. Ca 3 may chu
WebGIS nay déu hd tro cac chuin co ban cia OGC vé WebGIS nhu Web Map Service
(WMS), Web Feature Service (WFS) va Transactional WES (WFS-T). Chtng déu c6 kha
nang két ndi va khai thac dir liéu tir cac hé quan tri co s& dit liéu khong gian phd bién nhu
Oracle Spatial, PostgreSQL/PostGIS, ArcSDE.,... Ca 3 may chit WebGIS déu c6 nhiing wu
va nhuoc diém riéng va xét vé tong thé thi chirc ning cta chung 14 gan tuong duong nhau.
Tuy nhién, theo danh gia cua Ramsey [9] thi MapServer dugc coi 1a du 4n md ngudn mo
thanh cong hon ca. Theo danh gia ctia chung t6i thi MapServer c6 nhitng wu diém sau:

- MapServer hd tro nhiéu dinh dang dit li¢u hon, tdc do nhanh hon va dé& cai dit hon
(thuc té dé cai dat chi can chép vao mot thu muc 1ol chay file Install.bat 1a xong).

- MapServer c6 "thi phan" 16n nhit trong sé cac may chi WebGIS ma ngudn mé do



d6 n6 duge hd tro t6t nhat tir cong ddng nguoi sir dung. MapServer duoc sir dung trong ca
cac co quan cong quyén 1an cac to chirc tw nhan. Vi du dién hinh 1a MapSever dugc sir
dung thanh cong trong hé thdng chinh phu dién tir (e-Government) cta ving Bavaria,
CHLB buc [3].

- MapServer dugc hd tro boi kha nhiéu cong cu phat trién tng dung WebGIS cua
cac hing thir ba, trong d6 c6 CartoWeb - tién ich ma ngudén mo cua hing CampToCamp
SA (Thuy S¥). CartoWeb sé& dugc str dung trong phan tiép theo vé thir nghiém xay dung
hé thong thong tin dat dai cip co so.

2.2. Cac phén mém chay trén mady tram

Céac phan mém OSG chay trén méy tram 1a phuong tién dé nguoi str dung khai théc,
xtr Iy va hién thi thong tin. So v&i cac phdn mém chay trén may chu thi cac phdn mém
OSG chay trén may tram da dang hon rat nhiéu ca vé sé lugng 13n chtrc niang. Phan dudi
day s& khai quat vé cac phan mém phd bién nhét hién nay. Cac danh gia dugc dua ra dua
trén quan diém lya chon PostgreSQL / PostGIS 1am hé quan trj co s& dit liéu khong gian.

- GRASS: phan mém GIS mi ngudén md duge biét dén sém nhét, tir nhitng nim
1980. Vi thién hudng 1a phan mém GIS chuyén xir Iy dir liéu raster, GRASS c6 chic
nang bién tap dit lidu vecto rat han ché nén kho c6 thé sir dung dugc trong hé théng thong
tin dat dai.

- Quantum GIS (OGIS) duoc phat trién trong su hop tac chit ch voi GRASS. Cac
chtrc ning bién tap dit liéu vecto tuy tot hon GRASS nhung van con thua kém nhiéu phan
mém GIS mi ngudn md khac nén khong phai 1a lwa chon tét cho hé thdng thong tin dat
dai.

- uDIG dugc phat trién boi Refractions Research (nha san xuat PostGIS dd néi &
trén), vi thé uDIG c6 mot loi thé 16n 1a hd tro rit tét co so dit liéu PostgreSQL / PostGIS.
Tuy nhién, nhimg phién ban dau tién cua uDIG cac chirc ning bién tap dit liéu vecto rat
han ché. V&i cac phién ban sau nay, nhugc diém nay dan dan dang duoc khic phuyc.

- gvSIG dugc phat trién boi hing IVER Technologias (Tay Ban Nha). Cac uu diém
ctia gvSIG 1a két ndi t6t voi PostgreSQL / PostGIS, chic ning hién thi va bién tap dit liéu
vecto kha manh, hd tro nhiu ngdn ngir, c6 giao dién gan gidng v6i ArcView / ArcGIS 1a
cac phan mém GIS thuong mai phd bién nhat hién nay. Nhugc diém 1a ban gbc (ban
chinh) cta gvSIG viét bang tiéng Tdy Ban Nha nén céc tai liéu tro gitp tiéng Anh thuong
duoc cong bd cham.

- OpenJUMP dugc phét trién tir nam 2002 boi Vivid Solutions Inc. OpenJUMP c¢6
kha nang bién tap dir li€u vecto kha manh, tuy nhién né cling c6 nhugc diém kha 16n 1a hd
trg cac hé toa do rat kém, va c6 mot sé 16i khi mo cac co so dit lidu 16n tir PostgreSQL /
PostGIS.

- KOSMO: dugc phat trién tiép tir JUMP boi hiang SAIG (Tay Ban Nha) tir nim
2006. KOSMO c¢6 chuc ning gan tuong dwong véi gvSIG nhung nhuoc diém 16n cia no
1a cAc tai liéu huéng dan hién chi c6 bang tiéng Ty Ban Nha.

- MapWindow: ¢6 uu diém la di kém véi mot thu vién ActiveX cho phép phat trién
cac tmg dung doc lap. Tuy nhién, thir nghiém cia céc tac gia cho thdy kha ning két ndi
v6i PostgreSQL / PostGIS hién dang con tryc tréc.



- Ilwis: ban dau 1a phin mém thuong mai phat trién boi ITC (Ha Lan), gan day da
tr& thanh phan mém ma ngudn mé. Vi ban chat 1a mot phan mém thuong mai nén Ilwis
¢4 khé nhiéu chirc nang manh, tuy nhién c6 mdt van d& 16n 1a dén thoi diém nam 2010,
kha ning két nbi voi CSDL PostgreSQL / PostGIS méi chi dugc tuyén bd chir chwa thyc
thi duogc.

Nhu vay, néu hé théng thong tin dét dai duoc trién khai trén hé quan tri co s¢ dir licu
PostgreSQL / PostGIS thi uDIG va gvSIG 1a hai phan mém GIS dang duoc quan tAm nhat.
Trong phan thir nghiém tiép theo chung toi s& str dung gvSIG vi ¢ thoi diém hién tai, cac
chtrc niang bién tap dit liéu vecto cta gvSIG van ndi trdi so voi uDIG.

3. Thir nghiém xiy dung hé thong thong tin dat dai cip co s bang cic phin mém mi
ngudén mé

Nhim danh gia kha ning tng dung cia cac phan mém mi ngudn mé & Viét Nam,
cac tac gia da tién hanh thir nghiém xay dung mot hé thdng thong tin dit dai cip co sé cho
phuong Nguyén Du, quan Hai Ba Trung, thanh phd Ha Noi. Do khudn khé bai bao ¢6 han
nén duéi day chi trinh bay tém tit vé& nhitng két qua va kinh nghiém c6 dugc trong thir
nghiém nay. Thong tin chi tiét c6 thé xem trong tai liéu tham khao [1].

3.1. Thiét ké co sé div liéu

Co sé dit liéu hé thong thong tin dat dai cAp co sé duoc xay dung dua trén 2 nén tang
chinh 13 ¥ tudng vé co so dit liéu da thoi gian va mé hinh dir liéu linh vuc quan 1y dét dai:

Co so dir lieu mang tinh thoi gian (temporal database) cho phép luu trit cac trang
thai ciia qua trinh hay d6i tuong trong qua khir (ddi v6i hé théng thong tin dat dai thi d6 1a
qua khir cia thira dat va cac dang ky quyén sir dung dit). Kha ning ndy c6 duge nho 2 co
ché sau:

- V6i mdi trang thai cua ddi twong c6 b sung thém 2 thong s6 vé thoi gian 1a: thoi
gian c¢6 hiéu luc va thoi gian ghi nhan. Mdi thong s6 thoi gian lai gdm 2 thong tin 14 thoi
gian bit dau va thoi gian két thuc.

- Céc dong dir liéu md ta trang thai ciia ddi twong sau khi thay ddi s& khong bi xoa di
ma van tiép tuc dugc luu trir trong co s¢ dir li¢u. Tuy nhién, dé ghi nhan 1a dir li¢u da 1a
qua kha, nguoi ta s€ ghi lai thoi gian hi¢u luc cua dir li¢u da két thuc. Thoi gian c6 hi¢u
luc 1a khoang thoi gian ma trang thai phan dnh dung thé gidi thyc (c6 tinh hién thoi), con
thoi gian ghi nhan 1a thoi gian ma dit liéu vé trang thai duoc luu trir trong co so dir lidu.
Thoi gian ghi nhan chi yéu dugc sir dung dé kiém tra tinh xéac thyc cua thoi gian hiéu luc
chir khong c6 vai tro ghi nhan truc tiép cac trang thai trong qua khu, vi vay dé lam don
gian hoa thoi gian ghi nhan sé khong dugc dua vao co sé dir li¢u trong thtr nghiém nay.

M6 hinh dit liéu linh vuc quan 1y dat dai (LADM - Land Administration Domain
Model) 12 mot mé hinh chudn hoa trong linh vuc ding ky dit dai va hd so dia chinh (land
registration and cadastre). Hat nhan ctia LADM 1a m6 hinh thé hién méi quan hé giita ddi
tugng ding ky (register object) voi con nguoi (person, hay chu thé - subject) thong qua
quyén (right) [7, 8]. Déi tuong dang ky c6 thé 1a thira dat hay bt dong san gan lién véi
dat; con nguoi 1a nhitng nguoi str dung dat; quyén 1a quyén sir dung dat cung voi céc
quyén va han ché c6 lién quan.

Dua trén 2 nén tang néu trén, cac tac gia da thiét ké mot co s¢ dir licu dat dai cap co



s& v6i 10 16p dit liéu khong gian va 11 thuc thé thude tinh. M6 hinh quan hé cua co so dir
liéu duoc thé hién trén hinh 3.

3.2. Xdy dwng hé thong qudn Iy co sé dir ligu

3.2.1. Thiét ké chung ciia hé thong

V6i nhirg phan tich da trinh bay trong muc 2, & phan thir nghiém nay céc tac gia da
lga chon nhom cac phan mém OSG sau d€ xay dung h¢ thong:

- PostgreSQL / PostGIS dé quan tri co s¢ dir liéu khong gian;

- MapServer (MS4W) két hop v6i CartoWeb dé cung cip dich vu ban d6 va GIS
trén mang Internet.

- Apache (may chi Internet ma ngudn mé phd bién nhit hién nay) dé didu khién cac
truy nhdp cua nguoi sir dung.

- gvSIG va OPLIS (phan mém mi ngudn md do céc tac gia tu phat trién) dé thuc
hién cac thao tac cap nhat co s¢ dir liu.

Céu trac cta hé thdng gdbm 3 phan, dugc thé hién trong so do trén hinh 2, theo do:

- Phan nguoi sir dung: khong can cai dit phan mém chuyén dung. Chi cdn mdy tinh
noi mang va mot trinh duyét Web san c6 (Internet Explorer, FireFox, Opera,...).

- Phan may chu: cai dit may chu Web 13 Apache, may chu WebGIS 1a MapServer
(MS4W) va CartoWeb, h¢ quan tri co s¢ dit li€u 1a PostgreSQL va PostGIS, va ban than
co so dir liéu.

- Phan cap nhat dir liéu: cai dat gvSIG va phan mém cap nhat dit liéu OPLIS.

Phan nguoi sir dung két ndi véi may chii qua mang internet qua giao thirc TCP/IP va
ngon nglt PHP/HTML c6 tich hop Java script. Phan cap nhat dir liéu dugc két noi véi may
chi qua mang cuc by hoac mang Intranet. Thi€t ké nay nham tranh viéc cap nhat dir liéu

qua mang internet d& bi tan cong trai phép tir bén ngoai.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

! Ngugi sif dung
May chu :

| Trinh duyét Web | :
y %) = — | (Internet Explorer
D ao — - 1 | FireFox)
B =3 5 i
SDL || @9 g2 S PHP / HTML -
£ 53 g5
[ T
§ < S 82 TCP/IP - - :
Tl G} % == Trinh duyét Web | !
j=2) '
T3 g 5 (Internet Explorer
(<55 = | FireFox)
o
gvSIG/
OPLIS

Cap nhat dir liéu

Hinh 2. So do cdu triic ciia hé thong
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3.2.2. Xay dung phcfn mém cdp nhdt dir liéu thuoc tinh OPLIS

Hau hét cac chirc ning ctia hé thong dugc thuc hién bang cac phan mém OSG cé
san. Riéng khdi chirc nang cap nhat dit liéu thudc tinh mang tinh dic thi cao nén khong sir
dung cac phan mém OSG di c6 va nhom tac gia di tu phat trién mot phan mém ma ngudn
mé co tén goi 1a OPLIS. Pay ciing 1a mot thir nghiém dé danh gia vé van dé phat trién ing
dung trén nén tang cic phan mém ma ngudn méo.

OPLIS duoc viét bang ngdn ngit Object Pascal trong mdi trudng phat trién tmg dung
Borland Delphi 7.0. Dé két ndi va khai khac co so dit liéu, dé tai da sir dung cac phan tir
diéu khién cua VCL (Visual Component Library) két hop véi mot sé phan tir hién thi TNT
VCL (ciing 14 mi ngudn mo) do bo thu vién VCL gbe khong hd tro bang ma Unicode.

Mot vin dé dit ra 1a cach thie két ndi voi co s dit liéu PostgreSQL / PostGIS da
lwra chon cho hé théng. C6 2 phuong an dugc nghién cuu (hinh 4):

- Phuong an 1 str dung chuan OLE DB (Object Linking and Embedding, Database).
OPLIS s& sir dung cac phan tir diéu khién ADO (ActiveX Data Objects) dé lam viéc véi
cic trinh diéu khién OLE DB cua PostgreSQL (PgOLEDB c¢6 tai dia chi
http://pgfoundry.org/projectsfoledbl) dé tir d6 truy nhap téi co sé dir ligu.

- Phuong 4n thir 2 sir dung chuin ODBC (Open Database Connectivity). OPLIS
cling van st dung cac phan tir diéu khién ADO nhung két ndi t6i phan mém diéu khién
ODBC. Phan mém diéu khién nay s& sir dung trinh diéu khién ODBC ciia PostgreSQL
(PSqlOdbc, ¢6 tai dia chi http://pgfoundry.org/projects/psglodbc/) dé truy nhap tdi co so dir lidu.

@ > Delphi ADO < PostgreSQL (4
component OLE DB driver
A 4
Phén mém CSDL
OPLIS PostgreSQL
PostGIS
‘ Delphi ADO < > ODBC < > PostgreSQL <
@ component ODBC driver

Hinh 4. Hai phirong dn két néi OPLIS véi co s¢ dit liéu PostgreSOL / PostGIS

So sanh 2 phuong an két ndi trén hinh 4 ¢6 thé nhan thiy phuwong an 1 (phia trén)
don gian hon va s€ chay nhanh hon do khong phai thuc hién qua trung gian la ODBC. Tuy
nhién, thir nghiém thyc té ciia chung t6i cho thy trong phuong an 1 mic du dir liéu c6 thé
duoc doc mot cach tron tru nhung lai khong thé cap nhat, chinh stra dugc. Qua tim hiéu,
chung t6i thiy van d& nay ciing da xuat hién trong nhiéu dy an khac ma chua c6 giai phap
khic phuc, nguyén nhan c6 1& 1a do 13i trong phién ban hién hanh cta trinh diéu khién
PgOLEDB. Chinh vi vdy nén phuong an két n6i s6 2 (sir dung ODBC) da dugc lya chon.

Van dé thir hai can giai quyét 1a dé co thé khai thac dir liéu khong gian can phai truy
cap to1 truong luu trir thong tin hinh hoc (geometry field) cua 16p dit liéu. Do dac thu cua
dir liéu nén trong tat ca cac hé thong quan tri dit 1iéu khong gian, truong thong tin hinh hoc
duoc luu trit dudi dang nhi phan va mdi mot nha san xuét ¢c6 mot kiéu dinh dang riéng. Co
mot thuan loi rat 16n 12 nha san xuét PostGIS da cung cap mot sé ham SQL cho phép
chuyén d6i dit liéu nhi phan vé hinh hoc sang cac dang dir liéu khac d& hiéu hon [10]. Pac



biét dang quan tdm 1a ham ST AsText chuyén dbi thong tin hinh hoc thanh dong chit mo
ta danh sach toa do ciia cac dinh cua cac dbi tugng.
3.2.3. Xdy dung phdn hé cung cdp théng tin trén mang Internet

Phan hé cung cép thong tin trén mang Internet dugc xdy dung trén nén tang cic phan
mém ma ngudn md Apache, MapServer (MS4W) va CartoWeb. CartoWeb dugc sir dung
nhu mét tién ich gitp cho viéc thiét ké hé théng trén MapServer dugc don gian hon va
thudn tién hon. Cac van dé can giai quyét la:

- Thiét ké cac 16p dir liéu ban dd va xac 1ap thong sb hién thi dit liéu.

- Thé hién yéu t6 chuyén dé bang cac phuong phap ban do;

- Pinh sin cac 1énh truy van SQL dé ngudi str dung khai thac thong tin;

- Viét hoa giao dién nguoi sir dung;

- Quan ly tai khodn nguoi stir dung.

Thoéng tin chi tiét vé cach giai quyét cac van dé nay duogc trinh bay trong [1]. O day,
bai bao chi so sanh cac phan mém OSG véi cac phan mém thwong mai (vi du nhu ArcGIS
Server) dudi goc do thiét ké phan hé cung cép thong tin dat dai trén mang Internet:

- Cac phan mém OSG con kha nghéo nan vé cac cong cu thiét ké truc quan (visual
design tools). Vi thé hau hét cac cong viéc déu phai thuc hién bang cach bién tap truc tiép
cac tép tin dang van ban ctia hé¢ théng nhu *.map, *.ini, *.dat. Nhu vay, thiét ké hé théng
trén OSG yéu cau phai co kién thirc chuyén sau va khong thé nhanh chong nhu viée st
dung cic phan mém thuong mai.

- Cac phﬁn mém OSG chi hd trg cac dinh dang dit li¢u cii véi chiic nang han ché. Vi
du nhu trong thtr nghiém nay chiing t61 phai sir dung dinh dang shapefile da kha lac hau,
khong hd trg bang ma Unicode. Vi thé ma nhom tac gia da mat kha nhiéu cong sic dé tim
cach hién thi noi dung tiéng Viét trén ban do.

- Céc tai liéu vé mé ta phan mém OSG khong chi tiét, r& rang nhu d6i voi cac phan
mém thuong mai din dén kho khin 16n khi st dung chung, nhit 13 khi phat trién tng
dung. Viéc hd trg san pham ciing khong duogc tot nhu cac phin mém thuong mai.

- Mic du c6 nhitng nhuge diém néu trén nhung néu nguoi thiét ké c6 hiéu biét rd vé
OSG thi vén c6 thé thiét ké duoc nhiing hé thng thong tin dat dai c6 dy dii nhiing chirc ning
co ban, tham chi khong thua kém nhiéu so véi viée sir dung cac phan mém thuong mai.
3.3. Trién khai thir nghi¢gm hé thong

Heé théng da duoc trién khai thir nghiém trén dia ban phuong Nguyén Du, quan Hai
Ba Trung, thanh phd Ha Noi. Cac dit liéu str dung trong qua trinh thir nghiém duoc lay tir:

- 16 manh ban dd dia chinh ty 1& 1:200 da duogc sé hoa cing cac thong tin lién quan
tir hod so dia chinh;

- So dd quy hoach d6 thi quan Hai Ba Trung giai doan 2000-2020;

- Anh hang khong khu vic phuong Nguyén Du bay chup nam 2004 ty 1& 1:10.000;

- 86 liéu diéu tra, khao sat thuc dia.

Céc dir liéu thtr nghiém duoc kiém tra, chuan hoéa roi cap nhat vao co s¢ dir ligu
PostgreSQL / PostGIS ¢6 cdu triic nhu trén hinh 3. M6t s6 chirc ning déang cha y cua hé
théng duoc minh hoa trén cac hinh 5, 6 va 7.
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7 0OP_LIS (Nguyen Du)  (C) - QG.08.14

Hé théng Hién thi DI liéu Cia s& Trd gilp

hENEVFY

I. - . 7 Nhap thong tin thua dat [9(=]E33
¥ Thika ID: 681 Bia danh: |

o y Tobanak: [eHios | iknnggs: [ 1T =
&

56 higu thira | 10 G thi truvéng. 103 TG bét au. |m:2mm [

’ \J Dién tich: | 469.3 N&m tinh gid: I1J12.|20|}3 TG két thiic: | =
~ Bia chi |13 Nguyén Thwong Hign Ghi chil thay ddi |
‘ -_. |
> thua s |bando i [shthua  [dien tich  [dia_chi |sia_danh [khung_gia [gia_thi tr [nam_tih_ | A | %
679 2 8 185.4 98 Nguyén Thirong Hign 17 83 111212008
580 2 9 473.3 11 Nguy&n Thugng Hin 17 103 1112/2008
1 10 469.3 13 Nguyén Thwgng Hién 17 103 11202008
2 1 238.3 15 Nguyén Thuong Hidn "7 103 1212008 |+ |

b [
N | i @
24 \l_.f N lolnlelolole] i _om |
/ PEERE T N

T T e &

Hinh 5. Chitc ndng cdp nhdt thong tin vé thira dat.

>

7) LIS Nguyen Mozilla Firefox
File Edit View History Bookmarks Tools Help

6- I~ & X & | http://hus-lis.no-ip.org/nguyendu.php 4 '| |‘?.—l' Google p|
J o LIS Nguyen Du IT‘ F

Xin chao: anonymous - thoat / d jog,
nhap

HE THONG THONG TIN PAT DAI PHUONG NGUYEN DU

Limmsi | Tailsiveng web | Qauwi; g L@ aE”
Ldp ban 6| Phac thao | Ty I& hign théi: 1:

Chon t3t - Bé chon tat
[ thi= 22t
MY wa
= M [ eis ost
[ khong dinh gia
1-75tr./m2
[ 75- 85 tr. /m2
[ s5- 100 tr. /mz2
100 - 130 tr. /m2
M 0170 im2
Bia Danh

Til& | 1/1000
<8 bin @

Toa D6 (m): 509797 / 2325183

Hod Truy win 0 0.02 0.04 0.08 .08 kn

Két qua truy van

Id SohieuthuaDien_tich Loai_dat Dia_chi Ten_NSD

219 681 469.3 ODT 13 Nguy&n Thudng Hign MNguyén Hy Churdng
d  Gia_TT Gia_NN  HS_VitriHS_Hinhthe

9 103 triéu d/m2 42.9 tridu /m2  0.73 1

Done

Hinh 6. Chitc ndng tra civu théng tin trén ban do.
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Hinh 5 minh hoa chirc ning cép nhat thong tin vé thira dat bang phan mém OPLIS.
Ngudi sir dung c6 thé tim kiém thira dat trén ban do hay theo thudc tinh rdi nhap / chinh
stra thong tin vé& no. Cac dir liéu thudc tinh va ban dd s& duoc dong bd hoa ngay trong qua
trinh nhép.

Hinh 6 minh hoa chirc nang khai thac thong tin trén mang internet. Nguoi st dung cé
thé dung cac trinh duyét Web dé truy nhap hé théng. Sau khi ding nhdp thanh cong trén
man hinh s& hién ra giao dién ban d6, ¢ day ngudi sir dung c6 thé diéu khién cac 16p ban do,
thay doi ché do hién thi, truy van thong tin thudc tinh ctia mot ddi twong bat ky trén ban do.

Hinh 7 minh hoa chirc ning tra ciru thong tin vé quéa khtr (lich sir) cua thira dat. Sau
khi chon thira dét, toan bo thong tin vé dang ky sir dung d c6 ddi véi thira dit nay trong
qua khtr va hién tai s€ hién ra trén man hinh. Trong vi du trén hinh 7, theo cac truong
thong tin vé thoi gian c¢6 hidu luc c6 thé thiy thira dat s6 681 trude ddy thude sé hitu
chung ciia 2 nguoi sir dung 1a Nguyén Hy Chuong va Nguyén Xuan Thanh, nhung tir nim
2001 6ng Nguyén Hy Chuong di mua lai phan dét ciia 6ng Nguyén Xuén Thanh va do d6
& thoi diém hién tai, toan bo thira 681 thudc quyén sir dung ctiia ong Nguyén Hy Chuong.

) Xem dang ky SD - Mozilla Firefox

File Edit View History Bookmarks Tools Help
@ - C st | [ nhttp://localhost/cartoweb3/htdocs/test/laydangky.php w7 | |- yal
| "] Xem dang ky SD + -
HE THONG THONG TIN PAT PAI PHUGNG NGUYEN DU Xin chio: anonymous - thodt / ding nhap
Mi n . - _ | Dién tich - .
Chon| thia | Di6P (Mucdich| 1o 6D |Nim sinh| Diachi |DERHBS®| 5 qang | Thoigin | Théigian | oo a0 gy adi
= tich | sit dung dung chung o hiéu lpc tie | hiéu lwc dén
dat riéng
< 5 Ngé 27 .
O lss1 |see3 lopT  NEVER  ligi06/1932|TrAn Nhat  |65.7 2015 01011900 |22/030001  |Chuyen nhirong cho
Xuan Thanh Dusit Nguyén Hy Chuong
o les1 |93 lopT  [REW aHy |\cneg36|l3 Newen e o 202.1 01/01/1900  |22/03/2001  |Gép phin mua thém
- Chuong o Thuong Hién | . o ‘ i
O lss1 |s93 lopr  [FEWEREY |45108/1036( 12 NEWER |, 469.3 22/03/2001 Mua ciia NXThanh
Chuong Thurong Hién va gdp lai
Done

Hinh 7. Chitc ndng tra civu théng tin vé lich sir thira dat.

Qué trinh thir nghiém cho thiy mic du con mot sb khiém khuyét nhung hé thong
thong tin dat dai xdy dung trén nén tang cac phdn mém ma ngudén mo di dap ung dugc
nhitng nhu ciu co ban cia cong tac quan ly dat dai cip co so. Do dé, viéc tmg dung phan
mém ma ngudn mé trong xay dung hé thong thong tin dat dai 1a hoan toan kha thi.

4. Két luan va Kién nghi

V6i sy phat trién nhanh chéng trong thoi gian vira qua, cac phan mém GIS ma ngudn
mé da trd nén 16n manh va hoan toan c6 thé dap ung dugc nhu cau tmg dung trong xiy
dung hé thong thong tin dat dai & cac cip. Két qua xay dung thir nghiém hé théng thong tin
dat dai bang cac phan mém mé ngudn md 1a minh chimg cu thé cho kha ning nay.

So voi cac phan mém thwong mai, cac phan mém GIS méi ngudn mé cé wu diém 1a:
gia thanh thp; hé théng co tinh trong sudt; kha ning dé dang tinh chinh, cai tién va tuy
bién hé théng & muc thip cho cac nha phat trién tmg dung; va c6 thé thu hat tt hon su
tham gia ctia cong dong 1ap trinh vién. Tuy nhién, cic phan mém loai nay ciing c6 mot sb
nhuoc diém, d6 1a: cac chirc nang thuong han ché hon so véi cac phﬁn mém thuong mai; it
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tién ich hd trg phat trién hé théng hon; va c6 thé c6 nhiéu van dé can giai quyét, khic phuc
trong qué trinh xay dung hé thong. Tuy nhién, v&i sy phat trién nhanh chéng hién nay ctia
cac phan mém GIS méd ngudn mé, c6 thé hy vong nhiing nhuoc diém nay sé dan dugc
khic phuyc trong twong lai.

Dbi v6i van dé xay dung hé thong thong tin dat dai & Viét Nam, cac tic gia co mot
s6 kién nghi d6i véi cac co quan chirc ning:

- Nén chu trong hon nita vé van dé xay dung va phat trién cac hé thong thong tin dét
dai trén nén tang phan mém ma ngudn mo vi day 1a huéng di phu hop véi didu kién kinh
té - k¥ thuat ¢ nudc ta.

- Nén xem xét kha ning xay dung hé thong thong tin dit dai dudi dang phan mém
mi ngudén mé dé thu hut sy tham gia phat trién hé thdng cta cong dong lap trinh vién
trong nudc va quic té.
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Kha nang rng dung cac phan mém GIS ma nguéon mé
trong xay dung hé thong thong tin dat dai

Trdan Quéc Binh
Khoa Bia ly, truong DH KHTN, PHQG Ha Noi

Céac phan mém mi GIS ngudén mé dd co nhimng budc phat trién manh mé trong
nhitng ndm gan day. Nhan duoc sy quan tdm cta dong dao cong dong lap trinh vién trén
thé gidi, cac phan mém loai nay da khong ngimg mo rong chirc ning va pham vi tng
dung, tré thanh ddi thi canh tranh truc tiép cua cac phan mém thuong mai.

Bai bao nay dd nghién ctru tim hiéu vé tinh hinh x4y dung hé théng thong tin dét dai
(LIS) trén nén tang cic phin mém ma ngudn md & cac nudc trén thé gidi, nghién ciru vé
kha ning ctia cac phin mém GIS ma ngudn mé phd bién hién nay, tir d6 thir nghiém xay
dung moét hé théng LIS hoat dong trén mang internet dya trén cac phén mém mi nguén
m¢& nhu PostgreSQL / PostGIS, MS4W, CartoWeb, gvSIG.

Kinh nghiém c6 dugc cho thdy cac phidn mém mi ngudén mé ¢ du cac chirc nang dé
xay dung mot hé thong LIS hién dai v6i chi phi dau tu ban dau thip va kha nang tiy bién
hé théng cao. Tuy nhién, ching co it cong cu tién ich hd tro viée xay dung hé théng hon
va thudng c6 nhiéu 18i hon so véi cac phan mém thuong mai.

Bai bao di khuyén cdo cac co quan chiic ning nén xay dung hé thong LIS ¢ Viét
Nam dudi dang ma ngudn mé dé co thé dé dang nang cip phat trién hé thong bang kha
nang thu hat sy tham gia ctia cong dong 1ap trinh vién trong nudc va qubc té.

Feasibility of open source GIS software
for developing land information systems

Tran Quoc Binh
Faculty of Geography, Hanoi University of Science, VNU

Open source software have made a big improvement in recent years. By attracting
attention of software developer communities, open source software are getting more
functionality and wider fields of application, and thus they become the direct rivals of
commercial software.

The authors have conducted research on current state of application of open source
software for developing land information system (LIS) in some countries, and
experimentally developed a web-based LIS based on open source software including
PostgreSQL, PostGIS, MS4W, CartoWeb, gvSIG.

The gained experiences show that open source software have suitable functionalities
for developing a contemporary LIS with minimal investment and high level of tweaking
possibilities. However, they do have a limited suite of tools for system development and
usually are more bug-prone than commercial software.

The authors recommended the Government to finance a project on development of
open source LIS in Vietnam in order to make system improvement easier by attracting
participation of domestic and international software developer communities.
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