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I. M3 ngudn mé trong su phat trién ciia cac hé thong tin dia ly.

Trong vong 20 nam tré lai day, cong nghé khai thac thong tin dia ly da co
cac budc phat trién dang kinh ngac. Sy canh tranh quyét liét cung véi cac doi
hoi ngay cang tang tir phia nguoi dung da thuc day viéc ra doi nhiéu giai phap
cong nghé c6 chat luong cao trong thi truong ngay cang rong lon cua cac hé
thong tin dia 1y (GIS). Tuy nhién hau hét cac san pham GIS thuong mai hién c6
trén thi truong chi dugc thiét ké v6i muc dich hd trg cac doi hoi co ban cua
nguoi dung nhu s6 hod, luu trit va hién thi cac dir liéu dia ly. Trong do, chi c6
mot s it cac san phim quan tim dén van dé giao dién véi ngudi dung, tinh
tuong tac gitta cac hé dir liéu va kha ning hd tro dii liéu dia 1y ctia cac hé co so
dir liéu. Cac san pham nay hau hét chi chay theo cic nhu cau trudc mit cua thi
truong ma bo qua hang loat cac linh vuc nghién ctru méi day hira hen trong
cong nghé thong tin dia 1y nhu mé hinh hoa dir liéu dia 1y, théng ké dia 1y, hay
Ung dung mang no ron trong xu ly dir licu dia ly. Ddc biét, trong thoi gian toi,
cong nghé thong tin dia 1y s& co cac bude thay ddi quan trong khi cac hé thong
co so dit liéu c6 kha nang hd trg dit liéu dia 1y duoc str dung rong rai. Sy xuat
hién cta cac hé théng co sé dit liéu nay chinh 1a dong luc thiic diy cac nha phat
trién tim ra cac giai phap dé tan dung tbi da cac uu thé ma cac hé thong co s
dii liéu c6 hd trg dir liéu dia 1y mang lai.

Mot trong cac giai phap dugc cho la co trién vong do la xay dung mot mang
luoi hop tac phat trién dua trén cong nghé¢ ma nguoén mo. Mot phuong phap
tiép can tuong tu nhu khi phat trién Linux s& cho phép cac nha nghién ciru va
phat trién tiép can véi mot hé théng cac cong cu thong tin dia Iy ngudn mo
phong phi hon nhiing gi dang dugc bay ban trén thi {truong. Hon nira, viéc phat
trién cac cong cu phan tich dir liéu dia Iy c6 ma ngudén mé sé 14 tién dé cho viéc
day manh kha niang khai thic théng tin tir dir liéu - mot trong cac “khoang
trng” trong cac hé théng thong tin dia Iy. Viéc khai thac thong tin tir cac dir
liéu dia ly hién nay hoan toan khong twong trng voi nhirng gi ma cac hé thong
thiét bi tri gia hang tram triéu d6 la nhu cac hé thong vé tinh, anh s6 va GPS
mang lai. Trén mot khia canh nao do, ching ta da that bai trong viéc khai thac
thong tin tir cac dit liéu dia 1y. Cho dén thoi diém hién tai, rat it k§ thuat khai
thac thong tin dia 1y dugc sir dung trong cic san pham GIS trén thi trudng. Véi
chién lugc mi ngudn md, chung ta hy vong s& ddy nhanh dugc qua trinh khai
thac thong tin bang cach chia sé cac thong tin co dugc trong qua trinh khai
thac. Céac cong cu GIS s€ phong pht hon va dugc st dung rong rai hon néu st
dung ma ngudn mo.



II. HeE thong tin dia ly trén Web - h¢ thong tin dia ly cia twong lai

Céc h¢ thong tin dia 1y st dung cong nghé Web s¢€ 1a cac hé thong tin dia ly
cua tuong lai. Xu thé chia sé thong tin 1a khong thé dao ngugc. Cung véi su
phat trién cua Internet, cong ngh¢ web da tro thanh mot trong cac phuong tién
trao d6i thong tin hiru hiéu nhét trén mang khi tich hop duoc day du cac yéu td
nhu dm thanh, hinh anh va tuong tac voi nguoi dung. Do cac doi hoi ngay cang
cao trong vi¢c chia s¢ thong tin, cac h¢ thong thong tin khong c6 kha nang két
nbi mang & mat dan chd dung trong tuong lai. Chinh vi v@y cac h¢ thong tin
dja Iy mudn phat huy duoc hét kha ning s& phai két hop cac diém manh trong
trao doi va hién thi thong tin ctia cong nghé web voi cic cong nghé xur 1y va
khai thac cac co s¢ dir liéu thong tin dia ly.

III. Xay dung hé thong tin dia ly trén Web v6i ma ngudn mé

Toan bg cac phan mém sir dung dé xay dung mot h¢ thong tin dia ly voi day
du tinh nang trén nén web la mién phi voi tat ca nhirng ai co thé truy cap
Internet. Cac khoi phan mém nay bao gom mot hé diéu hanh manh c6 hd trg
cong nghé web, mot hé théng co sO dir licu c6 kha nang hé tro dit licu dia ly,
mot phan mém c6 kha niang chuyén d6i cac dir lidu dia Iy thanh cac thong tin c6
thé hién thi trén web, cac ngon ngit dinh dang duoc thiét ké toi uu cho vi€e trao
d6i cac thong tin dia 1y giita cac ung dung qua cac duong truyen khac nhau va
b cac cong cu xur Iy va phan tich s6 li¢u dia ly. T4t ca cac phan mém nay trén
timg linh vuc cong nghé déu co cac ung cu vién sang gia su dung ma ngudn
mo. Sau day chiing ta s& diém qua mot vai phan mém tiéu biéu.

Hé diéu hanh

Hé diéu hanh ludn 14 nén tang ctia moi hé thong may tinh. Trong cac hé diéu
hanh ma nguén mé& Linux c6 18 1a hé diéu hanh duoc ua chudng nhét nho két
hop duoc su on dinh cta Unix voi tinh than thién cia Windows. Bén canh do,
mot s6 lugng 16n cac phan mém, cong cu phat trién, khai thac va xir Iy thong
tin dia 1y c6 mi ngudn mé di duoc xdy dung cho hé diéu hanh nay. Chinh vi
vay, Linux s¢ 1a su lya chon $6 mot cho viéc phat trién cac hé thong tin dia ly
c6 ma ngudn mo.

Co sé dit li¢u c6 hd trg dir lidu dia ly

Nhiém vu quan trong nhat cia mot hé thong tin dia 1y 1a quan 1y va khai thac
cac dir li¢u dia ly. Chinh vi vay, mot h¢ co s¢ dit li¢u cho phép truy xuét web
cong v6i kha ndng luu trit va xir Iy cac dit liéu dia 1y s& luon 1a thanh phan cot
16i cuia bat ky mot hé thong thong tin dia Iy ndo trén nén web. Mot trong cac hé
co so dir liéu mad nguon mo di dau trong linh vuc nay la PostGIS
(http //postgls refractlons net) - thanh phan mo rong cua hé co s¢ dir li¢u ma
ngudn mé nodi tiéng PostgreSQL (http://www.postgresql. org). V&i PostGIS,
PostgreSQL ¢6 kha nang luu gitr cac dir liéu dia ly nhu diém, duong, da giac
v.v va hd trg mot s thao tac co ban trén cac dir liéu nay nhu xac dinh diém
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trong da gidc hodc duong vién chung cua modt sé6 khu vuc. Bén canh
PostgreSQL, MySQL (http:/www.mysql.org) voi phan mé rong hd tro dir liéu
dia Iy cling 1a mot g cu vién néng ky. Diém manh cua MySQL chinh la tbc
d6 va dg on dinh cao. Tuy nhién, MySQL gap phai mot sd van dé lién quan dén
bao mat. Thém nira phin mé rong cua MySQL ciing chua dugc thir nghiém
nhiéu. Chinh vi vy, PostgreSQL thudng dugc nguoi dung lwa chon nhiéu hon.

Internet Map Servers

Cung cip thong tin dia ly trén mang c6 thé thuc hién mot cach don gian
thong qua viée thiét 1ap céc ban d6 duoc chuan bi trudc dudi dang anh quét
hodc anh xuét tir cac phan mém GIS trén may don. Tuy nhién, cac théng tin
ban do sé tré nén hiru ich hon nhiéu néu chung c6 thé duoc tao ra ngay khi
twong tac voi nguodi dung.

Internet map servers la phan mém cho phép tao ra cac ban dd dong voi cac
16p thong tin dugc gan trén no tir cac dit lidu dia 1y 1dy tir cdc ngudn khac nhau
nhu cac h¢ CSDL dia 1y, cac tap tin GML (Geography Markup Language), hay
tryc tiép tir hé thdng dinh vi toan cau. Kha nhiéu ky thuat dugc sir dung dé khai
thac tin tur Internet Map Server nhung chung déu c6 ban chat kha giong nhau,
d6 1a doi hoi phan mém map server tao ra cic ban dd dong theo yéu cau duoi
dang anh diém (raster) hodc anh vector tir h¢ CSDL dia 1y rdi giri chiing dén
cac browser. Ngon ngtr sir dung dé phat trién cac tng dung tir phia nguoi dung
clng rat da dang bao gom PHP, Perl, Java, Python v.v. TAt cac cac cOng cu nay
déu ¢ dang ma nguon m& hodc mién phi. Cac ng dung phurc tap c6 thé do1 hoi
viéc khai thac sb liéu qua mang phai c6 tbc do va kha ning phan tich s liéu
tuong duong vdi cac ing dung GIS trén may don. Tat ca cac doi hoi nay déu co
thé dap tmg boi mot phan mém ma ngudn md cé tén Minnesota Mapserver.
(http://mapserver.gis.umn.edu).

Mapserver str dung giao ti€p CGI dé giao ti€p nhan yéu cau va gui cac ban
do dong voi day du cac 16p thong tin dén cac dau cudi. Cac kha nang dang cha
y cia Minnesota Mapserver bao gom:

« Cac 16p ban dd co6 thé duoc tao ra tir cic ngudn dir lidu da dang nhu
ESRI Shapefiles, spatial databases (PostGIS, Oracle Spatial, ESRI
SDE), and world file referenced raster imagery (GeoTIFF).

o Cach str dung biéu tuong dugc t6i wu hoa va hét stec mém déo, co thudce
tinh trong sudt va sir dung anh JPEG hoic PNG lam diém moc.

o Céc ddi tugng 1a hinh vé co thé duoc 1am cho ty 1€ véi ty 1€ ctiia ban dd.

o Cac cau Iénh logic co thé sir dung dé tao ban dd dong.

o Céc tham sd ctia ban dd duoc tao mét cach tu dong.

e HO tro danh so va tim kiém nhanh trén cic tap tin dang ESRI.

Ngoai MapServer, GeoServer (http://geoserver.sourceforge.net) 1a mot ung
cuir vién c6 ma ngudn mé khac cho vi tri nay. GeoServer sit dung ngén ngir trao
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d6i thong tin 1a XML/GML, gaio tiép theo co ché Java Servlet va sir dung
CSDL PostGIS.

Pinh dang dir li¢u dia ly

Mot ngén ngir dinh dang t6i vu cho trao ddi thong tin dia ly qua web la
thanh phan khong thé thiéu trong bat ky hé thong tin dia Iy trén nén web nao.

Extensible Markup Language (XML) 14 nén tang cho viéc thiét lap cac ngén
ngit giao tiép trén web hién tai va trong tuong lai. Hai chuan GML va SVG 1a
hai ngén ngir trao do6i thong tin dugc thiét ké chuyén dung cho hé thong tin dia
1y c6 méd ngudn md trén nén web. Hai ngdn ngir nay cé kha ning dap tng tot
cac doi hoi trong trao doi thong tin dia 1y hién nay qua cac dang dwong truyén
khéc nhau.

Cac cong cu xir ly thong tin dia ly

fmaps
GIS/RS application for Linux and Gnome platforms. Open source code is
available for downloading from this site.

GeoTools

GeoTools is a free Java based mapping toolkit that allows Maps to be viewed
interactively on web browsers without the need for dedicated server side
support.

GRASS
Geographic Resources Analysis Support System (GRASS) is the public domain
GIS software application originally developed by the US Government.

iGMT

IGMT stands for Interactive Mapping of Geoscientific Datasets. iGMT
provides a graphical interface to making working with Generic Mapping Tools
easier. Written in the Tcl/Tk computer language.

InovaGIS Visual Basic Page

Open source code for Visual Basic GIS applications. From InovaGIS, a site
whose goal is to develop a free Geographic Information interoperable
technology.

MapServer
MapServer is an OpenSource development environment for building spatially

enabled Internet applications. Compiles on most UNIX systems and will run
under the Windows OS environment.

OpenEV
OpenEV is a library, and reference application for viewing and analysing raster
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and vector geospatial data. Download for Windows 98/NT/2000, Linux, Irix or
Solaris systems.

OpenMap

OpenMap is a FREE JavaBeans software component for viewing spatial data.
JavaBeans is a component specification for software written in the Java
language. In contrast to other GIS software components which offer both data
viewing and analysis capabilities, OpenMap is primarily for data viewing and
offers very little in the way of analysis functionality. Open Source.

rma
rmap is a package that will allow you to generate images of the earth from a
distance or fairly zoomed in. The code is a small C binary that reads a datafile
of vectors to generate the image.

TARDEM
A suite of programs for the Analysis of Digital Elevation Data. Download
executables and open source code for Windows 95/98, NT.

Tkgeomap
Tkgeomap is a set of extensions to the Tcl/Tk scripting language for

manipulating and displaying geographic data.

Vhclmaps
Vhclmaps is a package of map viewers and spatial data servers that work with

map databases
Lam vi€c trong moi truwong nguon mé

Phat trién céc Ung dyng v6i ma nguon m¢ 1a mot thach thirc khoéng nho.
Viéc tai cac phan mém ngudn md, cai dit va phat trién chung s¢ 1a kha dé dang
v6i cac 1ap trinh vién chuyén nghiép nhung khong hé don gian d6i voi cac
nguoi dung thong thuong hodc cac 1ap trinh vién nghiép du.

Dé phat trién cac tmg dung thong tin dia ly trén ma ngudn mo doi hoi cac lap
trinh vién co6 ky thuat cao va nhiéu kinh nghiém. N6 doi hoi sy hiéu biét sau sic
vé cong nghé web, ngdn ngit web ciing nhu cac hé thong dir liéu dia ly. Ngoai
ra cac kién thirc vé xtr Iy song song ciing rat can thiét dé xay dung cac hé thong
tin dia 1y c6 tdc dd cao.

Tuy nhién thach thirc 16n nhat hién nay ma ching ta gip phai la cac kién
thirc sir dung dé khai thac thong tin tir cac dir liéu dia 1y lai c6 & nhimg ngudi
khéng c6 nhiéu kién thirc vé 1ap trinh. Giai quyét van dé nay nhu thé nao van 13
mot cau hoi 16n!
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Gioi thiéu dy an xay dung phan mém mé phéng dia hinh

Du an xay dung ph'?ln mém mo phong dia hinh do Vién CNTT/Trung tam
KHKT&CNQS/BO Qudc "Phong chu tri la mot trong cac du an quan trong vé
ma nguon mo cua Bo Qudc Phong. Muyc tiéu ciia du 4n 1a xdy dung bd cong cu
c6 chat luong cao c6 kha ning xay dung lai dia hinh cua bat ky khu vyuc nao
trén 1anh thd Viét nam, cing cac 16p thong tin quan trong nhu tham thyc vat,
thuy trach va dudng xa. Cac 16p thong tin khac nhu mang cap dién, vién thong
v.v ciing ¢6 thé duoc tich hop tir cac co s dit lidu thong tin dia ly khac.

Xa hon, du an nham té1 kha nang mo phong chlen truong st dung cac cong
cu mi ngudn mé sin co. Hién tai dy an dang rit quan tim dén cac ban tré
yéu thich linh vue nay dé tién hanh trao d6i hop tac. Sau day 1a vi du vé mot
s6 san pham ban dau cua dy an:
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