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MA NGUON MO UMN MAPSERVER VA VAN DUNG XAY DUNG WEBGIS

Nguyén Thanh Xuan
Khoa Bia li, Truong Dai hoc Su pham Ha Ngi

Tom tit. UMN MapServer 13 mét trong nhitng méy chii ban d6 ma ngudn mé cé lich sir
lau doi va sb lugng dy an 16n nhét trén thé gidi. Sinh vién chuyén nganh dia 1i sau khi dwoc
trang bi nhirng kién thirc co ban vé ban dd va hé théng thong tin dia If, c6 thé wng dung cac
ma ngudn md nhu MapServer dé xay dung webGIS. Bai bao nay trinh bay mot s6 dic diém
co ban cua UMN MapServer va van dung dé xay dung webGIS theo 4 mirc do tir thap dén
cao: (1) hién thi céc 16p ban dd trén trinh duyét web, (2) hién thi di liéu va mot s twong
tac v6i ban d6, (3) tiy bién noi dung tir mot du an webGIS hoan chinh, (4) tu thiét ké ung
dung webGIS; dong thoi dé xuét y kién nham nang cao hiéu qua khai thaic MNM GIS trong
nghién cau va giang day dia Ii.

Tir khoa: webGIS, ma nguén mo, UNM MapServer, dia |1

1. Mé dau

UMN MapServer (University of Minnesota MapServer) hay MapServer la mét tng dung
phia may chi gitp trinh bay ngudn dit liéu thong tin dia Ii (GIS) bang céc hinh anh ban db trén
moéi treong web, duoc khoi phat tir dai hoc Minnesota, Hoa Ky vao nam 1994, ngay sau khi
xuat hién Xerox PARC Map Viewer - ban do trén internet dau tién [1]. MapServer nhanh chéng
trer thanh méy chu ban d6 ma mé thanh cong nhét véi s6 luong du an I6n nhét, cong dong phat
trién dong dao nhat [2]. MapServer c6 nhiéu wu diém so véi cac ma nguén ma (MNM) GIS khac
[3], n6 cung cap moi truong phét trién cac ung dung GIS trén internet nhung lai khdng cé giao
dién ciu hinh [4]. Dé khai théc, van dung va phat huy tiém ning to 16n cua MapServer, nguoi
dung can dugc trang bi nhiing kién thirc co ban vé hé théng (web, GIS, ...), vé ngon ngir lap trinh,
hiéu duogc dac trung va sy van hanh cua cac MNM noi chung, MapServer ndi riéng, can ha tang
cdng nghé (may tinh, mang internet, . ..), nhu cau va ning lyc tu nghién ciu,. ..

Qua khao ciru chuong trinh dao tao nganh Su pham Pia Ii cua mét sé truong nhu Pai hoc
Su pham Ha Néi, Pai hoc Su pham Thanh phé H6 Chi Minh, Dai hoc Su pham - Pai hoc Thai
Nguyén, Pai hoc Su pham - Pai hoc Hué, Pai hoc Vinh, Pai hoc Can Tho tac gia nhan théy
sinh vién chuyén nganh nay déu dugc cung cap nhitng kién thirc nén tang vé ban d6 hoc va hé
thdng théng tin dia li. Sinh vién dugc tiép xdc va thuc hanh véi cac phan mém GIS trén ha tang
thiét bi twong dbi hién dai - truong hop tai Khoa Dia Ii, Truong Pai hoc Su pham Ha Noi. Day
1a lgi thé va co so dé sinh vién tiép can cac MNM nhu MapServer nham thuc hién cac nghién
clru ciing nhu phat trién cic ung dung lién quan dén webGIS. Tuy nhién, cac cong trinh khoa
hoc lién quan dén MNM GIS n6i chung, MapServer noi riéng cua sinh vién dugc cong b con
tuong dbi it 61, trong d6 da s 1a cua sinh vién nganh kinh té, ky thuat, 1am nghiép, cong nghé
thong tin. Nguyén nhan chinh 1a chwong trinh giang day hé thong théng tin dia Ii & nhiéu truong
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su pham hién nay chua c6 su quan tdm théa dang vé MNM GIS; ban than sinh vién ciing chua xac
dinh dugc cac kha nang ting dung cua chung va chua dinh vi dugc ban thén trong viéc str dung chung.

Bai bao nay tap trung phan tich mot sé dic diém co ban, cac kha nang va mirc d6 van dung
cua MapServer trong xay dung webGIS nham gitip sinh vién nganh su pham dia I ¢6 thém
huéng hoc tap, nghién cau méi vé linh vuc tng dung GIS. Pong thoi, tac gia cling dé xuat
nhiing goi y Vé viéc tich hop MapServer va cac MNM GIS ndi chung vao chuong trinh giang
day vé GIS.

2. No6i dung nghién ciru

2.1. Mot s6 diic diém co ban ciia MapServer

MapServer su dung chuan giao tiép CGI (Common Gateway Interface) dé giao tiép voi
c4c thanh phan va webserver nén d6i khi duoc goi la tng dung MapServer CGI. 'Ngoai ra, nhiéu
ng dung dwoc bién dich dé c6 thé dung ngdn ngir kich ban (script) truy suat cac ham API
(Application Programming Interface) cua MapServer. Kién trac co ban cua webGIS dung
MapServer thudong gom 2 phan (hinh 1): phia may chu bao gom di liéu dwoc lay tir kho dit lidu
hoic céc dich vu dit liéu, may chu web va may chu ban do; phia may khéach 1a cac dinh dang
hinh anh va thudc tinh cua dit liéu dugc hién thi trén trinh duyét [5], [6].

Input

Hinh 1. Kién triic co ban ciia iing dung dung MapServer

Ung dung MapServer CGl gom 6 thanh phan chinh: Webserver (Apache/llS); CGI -
chwong trinh mapserver (mapserv); Mapfile - file text diéu khién cach twong tac voi dir lidu;
Template file - dinh dang két qua hién thi trén ctra so trinh duyét; Dix liéu GIS va trinh duyét
web. Nguyén ly hoat dong cua tng dung nhu sau: trudc tién trinh duyét phia nguoi ding hién thi
template file dudi dang trang HTML; nguoi dung thao tac trén web thuc chét 1a dang gui yéu cAu
t6i CGI thong qua template file; CGI xu ly yéu cau bang cach sur dung cac thong so (parameter)
duoc truyen qua template file va cau hinh cua Map file; sau d6 no tai 1én cac dir liéu tir Data stores
dé tao ban do; cudi cling CGI gui tra loi mot ban db toi trinh duyét cho ngudi ding thong qua
template file.

M4 ngudn cia MapServer viét bang ngén ngir C, dugc bién dich dé c6 thé thuc thi trén
nhiéu méi treong va hé diéu hanh khac nhau, hd tro cac dinh dang dit liéu phong phd, sin sang
tich hop cac chuan mé quéc té nhu cac chuan cua OGC (The Open Geospatial Consortium). Viéc
cai dat MapServer tuong ddi d& dang va téc do xu 1i nhanh chong. Didu dic biét, MapServer
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dugc hd trg boi khé nhidu cong cu phat trién tng dung WebGIS cua cac hdng tha ba (vi du:
Gmap, Chameleon, P.Mapper...).

Map file - mot dang tap tin van ban (text) c6 ciu triic, mang dic trung riéng ctia MapServer
(hinh 2). Map file dinh nghia cac d6i twong va cac thudc tinh, quy dinh hinh thic trinh bay cua
dir liéu ban d6 trén web [4], [5].

T U i
boi tuong - tho'?g qua gor

A £, 4X dix liéu ban do
goc, bat dau

2 - LEGEND LABEL
cua Mapfile :l
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templatefile
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CLASS (n) LABEL

_ METADATA PARAMETER (n)

Hinh 2. Céc déi twong va thugc tinh trong Map file
Map file dugc ciu tric thanh cac khéi ma (block code), mo dau bang MAP, két thic bang
END, cac d6i twong va thudc tinh dugc dinh nghia trong khdi gdc nay duoc trinh bay bit dau
bang tén d6i tugng va két thic bang END (xem vi du duéi).

MAP
WEB
END
LAYER...
END
END

Cac dbi tugng quan trong gom: LAYER (céc 16p dir liéu); WEB (céu hinh céc tuong tac
véi tép mau ciia web); SYMBOL (dinh dang ky hiéu); LEGEND (dinh dang chd giai);
SCALEBAR (dinh dang thudc ti 18); REFERENCE (khai bao hinh anh tham chiéu cuaa ban dd);
QUERYMAP (dinh dang két qua truy van); OUTPUT FORMAT (dinh dang két qua dau ra);
PROJECTION (khai bao h¢ quy chiéu ban o). M&i ddi tugng nay c6 thé c6 nhiéu thugc tinh
chi tiét (Hinh 2).
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Mot s6 thudc tinh ciia ban d6 dugc dinh nghia truc tiép, khong st dung khdi ma nhu trén
gom: NAME (tén ban dd, dwgc CGI st dung tao anh ban do tam thoi); UNIT (don vi do luong
trén ban dd); EXTENT (gi6i han pham vi cua dir liéu ban d6); SIZE (kich ¢& cua anh ban dod);
SHAPEPATH (thu muyc chta dir lidu); IMAGECOLOR (mau nén cuia ban dd, dang RGB);
FONTSET (duong dan va tén file chira cac dang font dugc st dung); SYMBOLSET (dudng dan
va tén file chua cac dinh dang ky hiéu duoc sir dung); CONFIG (duong dan t6i cac file ludi
chiéu nam trong thu vién hé quy chiéu) (xem vi du dudi).

MAP

NAME 'tinh'

SIZE 800 800

UNITS meters

EXTENT 503592.853266 2338206.176716 611593.717151 2386821.387175
SHAPEPATH "../data"

IMAGECOLOR 255 255 255

FONTSET "./fonts/fonts.txt'

SYMBOLSET "./symbols.txt'

CONFIG 'PROJ_LIB'" 'C:VVms4w\/ApacheVhtdocsV/projVnad'

END

Map file c6 vai tro dac biét quan trong trong (tng dung webGIS s dung MapServer, nd
quyét dinh thanh phan, b cuc, ndi dung ciing nhu hinh thic trinh bay cua dit liéu trén ban do.
Sinh vién tir hiéu cho t6i thanh thao, 1am chu dugc Map file 1a can cir co ban dé c6 thé van dung
MapServer & cac mirc d6 khac nhau.

2.2. Cac murc do van dung
Cin ctr vao cac dac diém trén cua MapServer, tac gia nhan thiy kha nang khai thac va van
dung né & nhiéu mirc d6 khac nhau trong viéc xay dung cac webGlS.

e

E Tu thiét ké
= webGIS
Kho tuong tac va
Cai tién tir du da nang
an WetgGIS
Hién thi ban ma hguon mo
Y da co san
do6 va mot so
Hignthiban || O 4
do tinh trén i
trinh duyét
web
Dé Thao tac
Don gidn Phizc tap

Hinh 3. Cac murce dé van dung MapServer xay dung webGIS

116



M4 nguon mé UMN MapServer va vdn dung xay dung WebGIS

C6 4 mic d6 co ban (Hinh 3) sip Xep theo Chleu tang dan vé muac do tir dé dén kho va
tuong quan véi CAC thao tac tir don gian dén phuc tap gom:

Mirc dé 1: hién thi ban do tinh trén trinh duyét web, khong co tuong tac véi ban do, sinh
vién chi can thao tac véi Map file va sir dung ngbn ngit HTML dé viét 1 template file don gian.
Mitc @6 2: hién thi ban do trén web va thyc hién dugc mét sé tuong tac don gian nhu: phong to,
thu nho, truy van théng tin thudc tinh; sinh vién can goi thém mot sé ham chirc ning cta
MapServer trong template file. Mizc d6 3: st dung ma mé ciia mot du an o san (thuong la ang
dung cua hang thir 3) sau do6 cau hmh lai Map file, template file cho phu hop vei dit liu, tham
chi d4i véi sinh vién c6 hiéu biét vé 1ap trinh web c6 thé tlly bién du &n thanh san pham riéng cé
giao dién mai théng qua xir Iy céc file js va css, két qua 12 1 webGIS hoan chinh, ¢ day du cac
chtrc nang co ban, kha ning tuong tac véi dir liéu va ban do tét. Mike dé 4 chi danh cho sinh
vién cé nén tang vé cong nghé thong tin va kha ning ty nghién cau, boi I8, dé co thé ty lap trinh
duoc ung dung webGIS, bén canh viéc thao tac véi Map file, template file, con phai hiéu vé
kién tric webGIS, nguyén ly hoat dong, hé quan tri co so dit lidu va cac ngdn ngit lap trinh.

Téc gia da tién hanh thuc hién 4 demo tuong tmg dé minh hoa cho 4 muc do van dung.

1 MAP
NAME "Demol®
SIZE 600 800
EXTENT 101.370505 15.706699 115.018374 18.599427
IMAGECOLOR 255 255 255
IMAGETYPE png
SHAPEPATH "data"

WEB
IMAGEPATH “C:/msdw/gmp/ms_tmp/"
IMAGEURL "/ms_tmp/"

TEMPLATE "demol.html®

END

LAYER
NAME "Tinh WVN"
TYPE POLYGON
DATA "Tinh VN.shp"
STATUS DEFAULT

CLASS
STYLE
WIDIH 0.3
OUTLINECOLCR 255 255 255
COLCR 130 85 100
END
END
END

LAYER
NAME "VN_gthong"
TYPE LINE
DATA "VN_gthong.ghp"

Hinh 4. Két qua demo mizc dg 1 va Map file co ban

Trong demo 1, tac gia sir dung Map file dé dinh dang ban d6 Viét Nam gom 3 16p dir liéu:
cac tinh, thanh phd Viét Nam, thuy vin va giao thong (dudng bo va duong sit), template file
dugc cau hinh don gian dé goi CGI cua MapServer va hién thi kich ¢& cta ban d6. Két qua nhu
Hinh 5 (tréi), anh ban d6 dang tinh, khong c6 tuong tac trén web.

Map file tiép tuc dong vai trd quan trong trong demo 2, ban d6 gém 5 16p dit liéu: cac tinh,
thanh phé dang vang, ranh gi¢i huyén, x& dang duong, giao théng dang duong va trung tam
hanh chinh tinh dang diém. Template file phuc tap hon so véi demo 1, bao gdom cac doan ma
goi cac function (ham chtic ning) ctia MapServer nhur phong to, thu nhé, di chuyén ban do, truy
van thudc tinh 1 16p hodc nhiéu 16p (Hinh 5). Vi mdi l6p dit liéu phai tao template file riéng dé
dinh dang két qua truy van dang bang, xac dinh cac truong thong tin thudc tinh cung cip cho
ngudi dung.
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MapServer: Hién thi dir liéu va twong tic
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Hinh 6. Két qud demo mire dg 3 va cdu hinh giao dién web ciza P.Mapper
Trong demo 3, tac gia s dung ma nguon mé P.Mapper dé xay dung tng dung webGlIS.
Map file van déng vai trd dinh dang ban d6, tuy nhién cau hinh giao dién web khéng con truc
tiép qua template file nita ma duoc thuc hién thong qua config_default.xml [7] (Hinh 6, bén
phai). Dit liéu ban db 1a cac 16p ban db hanh chinh tinh Son La. WebGIS hoat dong tét voi day
du chirc nang: phéng to, thu nho, di chuyén, ddi ti ¢, truy van, xuat ban d6, quan ly cac 16p,
thay ddi dang hién thi ciia ddi twong, ban d6 tham chiéu pham vi,... Két qua nay vuot ca mong

doi dbi véi sinh vién khong chuyén vé l1ap trinh.

118




M4 nguon mé UMN MapServer va vdn dung xay dung WebGIS
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Hinh 7. Két qud demo mikc dg 4 va dogn ma két néi di ligu véi PostgreSQL trong Map file
Tu viét mot tng dung webGIS 1a qua trinh kho khan va rét khéc biét so véi 3 muc do trén.
Sinh vién s& phai tu tim, tu doc, tu code bang su trg gilp cua cac loai tai liéu trén internet.
Demo 4 dugc tac gia su dung ngdn ngir 1ap trinh PHP, sir dung cac thu vién javaScript cua
Openlayer, Ext va GeoExt [8]. D& li¢u hanh chinh tinh Vinh phuc dwoc quan ly boi
PostgreSQL. Map file cau hinh tung 16p ban do va khai bao cac Iénh ket noi dir lieu voi
PostgreSQL (Hinh 7). Dt liéu la cac bién trong file PHP, sir dung CGI cua MapServer dé sinh
ban do tir cac Map file (vi du duéi day).
var tinh = new OpenLayers.Layer. WMS(
"Tinh",
"http://localhost:8081/cgi-bin/mapserv.exe?map=C:/msdw/apps/demo3/mapfile/tinh.map",
{ layers: 'tinh',
transparent: "true"}
)i
map.addLayers([tinh]);

San pham c6 dii c4c chire nang co ban ciia webGIS, mac du mirc do hoan chinh ¢6 thé chua
bang demo 3 khi tai sir dung mot dg &n m& m¢é ¢ san, nhung doi lai, ching ta cd thé tu phat
trien thém cac chirc nang theo kha nang va nhu cau.

2.3. Két qua va thao luan

Cac muc do van dung duoc phan chia dwa vao céac tidu chi: mot la khéi lugng cong
viéc/thao tac thuc hién ddi véi hé thdng, dong nghia véi sy hiéu biét, kién thic nén vé van dé
can giai quyét; hai 1a chirc nang/chit lwong cia san pham webGIS. Cac mirc do do cé thé coi la
bang tham chiéu dé sinh vién ty xac dinh dugc nhu cau va kha ning cua ban than khi nghién
ctiru vé GIS va webGIS. Tir d6 ty xay dung duoc 19 trinh tu hoc, tu nghién ctu dé trang bi va
trau doi cac kién thic can thiét, lién quan nhu: web, co s& dit lidu, hé quan tri co s& di liéu,
ngdn ngit lap trinh, MNM,... Muc d6 1 kha ning ung dung khéng cao, cha yéu 1a trinh bay két
qua. Mic d 2 va 3 1a phi hop vai phan Ién nhu cau va kha nang cua sinh vién. Muc d6 4 1a
mét thir thach khong hé dé& dang, chi thich hop véi nhitng sinh vién c6 nén tang tuong di viing
chéc vé& cong nghé thong tin. Cac demo webGIS gilp sinh vién hinh dung mét cach xéc thuc vé
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két qua dau ra cua cong trinh nghién ciru, doi khi tré thanh dong luc tich cuc dé khuyén khich
sinh vién vén dang do du hra chon c6 thé quyét dinh chap nhan thir thach & muc d6 cao hon (tir
mirc @6 2 chuyén thanh mic do 3, tir 3 ¢6 thé 1én 4). Bong thoi, théng qua su lua chon cua sinh
vién, nguoi day c6 dugc bic tranh phan héa vé trinh d caa nguoi hoc, tir d6 ¢6 nhitng chién
luge huéng dan, dong vién, trg gitp cho ting sinh vién mét cach hiéu qua.

Cac MNM GIS ngay cang phat trién da dang v&i mot cong dong tro gilp rong I6n va manh
me trén toan thé giéi, dap tng hau hét moi yéu cau twong tu khi str dung phan mém thuong mal,
c6 ban quyén. Do do, cac co so gido duc dao tao chuyén nganh dia li nén c6 1 trinh dé dua
MNM GIS vao giang day cho sinh vién, dan thay thé cac ung dung GIS desktop thwong mai
dang st dung nhu Mapinfo, ArcGIS, ...

WebGIS 1a mot huéng nghién ciu trong GIS va ngay cang khang dinh vi thé trong bdi
canh cudc cach mang 4.0. Sinh vién su pham dia |i nghién citu vé GIS ¢6 thé trinh bay va cong
bé cac két qua nghién ciu trén web thay dan cho cac ban d6 gidy truyén thdng hodc co thé sur
dung linh hoat, c6 thé tu xay dung cac ung dung giang day dia Ii thong qua webGIS khi tro
thanh mét giao vién thé hé 4.0. Diéu d6 hoan toan kha thi néu ching ta cap nht, cai tién chuong
trinh dao tao vé GIS hién c6 mot cach bai ban, ddng bo. Viéc tién hanh can can trong timg budc
dé dat hi¢u qua bén viing, theo téc gia: truoc hét can c6 su dau tu dé nang cao trinh do cua lyc
luong giang vién giang day vé GIS tai cac truong Pai hoc Su pham théng qua cac khoa tap
huan, dao tao, trao d6i chuyén gia trong va ngoai nudc dé cap nhat phuong phap va cong nghé
méi. Bb sung cac chuyén d& vé MNM GIS ddi véi chuwong trinh dao tao trinh dé thac si dia li
nganh ban d6 va GIS. Trong giai doan dau, cac co s& dao tao c6 thé mai thinh giang cac chuyén
gia vé cac linh vuc trén. Vé dao tao sinh vién, MNM GIS c6 thé dugc dua vao giang day chinh
thirc, thay thé cac tng dung GIS thuong mai. CAC ndi dung chuyén sau nhu: webGIS voéi
MapServer, lap trinh ang dung véi MNM GIS,... c6 thé xay dung thanh hoc phan ty chon hoic
ma rong. Truge mat, nén danh thoi lwgng thich hop trong giang day cac hoc phan Ban d6, GIS
co ban, GIS tng dung dé tich hop gioi thiéu vé webGIS va MNM GIS nham cap nhat kién thuc,
ma& rong dinh hudng nghién cau cho sinh vién.

3. Két luan

Véi vai tro 1a may cha ban dd va méi truong phéat trién cac tng dung webGIS MNM,
MapServer c6 kha nang dap ung diy dii c4c nhu cau va trinh d6 cua sinh vién. O chiéu nguoc
lai, sinh vién ngénh su pham dia li can Xéy dung duoc 16 trinh hoc tap va nghién ctu nghiém
tlc, cu thé dé co thé khai thac, van dung c6 hiéu qua MapServer dé xay dung ng dung webGIS;
dong thoi ciing dat ra cac yéu cau doi méi, cai tién, cap nhat phuong phap, n6i dung chuong
trinh giang day cua giang vién va cac co so dao tao. Cac y kién dé xuat cua tac gia cin cir Vao
thuc té da va dang trién khai c6 hiéu qua tai khoa Dia li, Trudng DPai hoc Su pham Ha Noi.

TAI LIEU THAM KHAO

[1] Bert Veenendaal, Maria Antonia Brovelli, Songnian Li, 2017. “Review of Web Mapping:
Eras, Trends and Directions”. International Journal of Geo-Information, 6, 317;
doi:10.3390/ijgi6100317

[2] Paul Ramsey, 2007. The state of Open source GIS. FOSS4G 2007 Conference,
Vancouver, BC, Canada.

[3] Mohammad Akbari, 2014. “Seyed Reza Hashemi Peikar, Evaluation of Free/Open Source
Software Using OSMM Model, Case Study: WebGIS and Spatial Database . Advances in
Computer Science: an International Journal, VVol.3, Issue 5, No0.11, pp.34-43.

120



M4 nguon mé UMN MapServer va vdn dung xay dung WebGIS

[4] Paul Ramsey, 2009. Mapserver: a completely unbiased overview, FOSS4G 2009
Conference, Sydney, Australia.

[5] The Mapserver Team, Mapserver Documentation, release 7.6.2, 2020.

[6] Harpinder Singh, Dheeraj Gambhir, 2014. “An Open Source Approach to Build a Web
GIS Application”. International Journal of Computer Science And Technology, Vol 5,
Issue 1, pp.50-52.

[7] Luana Valentini, 2011. Development of a p.mapper - based webGIS.
Geomatica.como.polimi.it, vol 5.

[8] Nguyén Ta Nam, 2016. Ldp trinh webGIS trén MapServer si dung PHP/PostgreSQL.
Ha Noi.

ABSTRACT

UMN mapserver and application to building webGIS

Nguyen Thanh Xuan

Faculty of Geography, Hanoi National University of Education

UMN MapServer is one of the open source map servers with long history and the largest

number of projects in the world. When having acquired basic knowledge of Cartography and

Geographic Information Systems geography students can use open source as MapServer to build

webGIS. This paper presents some key features of UMN MapServer and the way to handle it to

create webGIS at four levels from lower to higher: (1) display map layers on the web browser,

(2) display data and some interact with the map, (3) customize the content from a complete

webGIS project, (4) self-design webGIS application. Some suggestions and propositions to

enhance the effectiveness of using open source GIS in research and teaching geography are
stated.

Keywords: webGIS, open source, UMN MapServer, geography.
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