Nghién ctiu - Ung dung

PHAT TRIEN HE WEBGIS CHO PHEP KHAI THAC DU LIEU
MANG LUOI THOAT NUOC THONG QUA INTERNET

TRAN TRONG DUC
Truong Pai hoc Bach Khoa — PHOG-HCM

Tom tit:

Pé quan Iy théng tin vé mang ludi thodt mede ciia thanh phé Ho Chi Minh, Cong ty Thodt miede
dé thi dd va dang trién khai xdy dung mét hé thong GIS nén desktop dwa trén phan mém thwong mai
ArcGIS va thu vién ArcEngine ciia ESRI. Trong hé thong nay, dir liéu mang ludi thodt nuée dwoc to
chirc theo mé hinh co so dir liéu da nguoi dung Geodatabase va lwu trit trong mot may chu dat tai
cong ty. Bé nhdn vién ciia cdc xi nghiép truc thudc cong ty co thé truy cdp, khai thac tu xa thong tin
co ban tr co so dir lleu thoat mm’c nay can thiét phai xdy du’ng mot hé thong WebGIS. Véi hé thong
WebGIS, nhén vién néu duwoc cap quyén c6 thé truy cdp dén co sé dir liéu thodt mede tir moi noi chi
thong qua cac trinh duyét web pho bién. De gidam bot chi phi dau tu, hé thong WebGIS da dwoc xdy
dung trén nén tang cac san pham ma nguon mé GeoServer va OpenLayers két hop sir dung ngon
ngit lgp trinh Javascript va thie vién JQuery. Hé thong cho phép thuc hién cdc hoat dong khai théac
théng tin co ban nhu: i) hién thi mang hedi thodt medc trén nén ban do Open Street Map; ii) ldy
théng tin thugc tinh ciia doi twong thong qua twong tdc tryc tiép voi doi twong trén man hinh; iii)
thuc hién truy van tim kiém cdc doi tuwong dwa trén dir liu da thudc tinh cua chung; iv) tim kiém
cdc doi twong trong moi quan hé khéng gian voi cac doi twong khdc, ... Hé thong da dwoc thir nghiém
va chieng to tinh hiéu qua trong khai thac co sé dir lieu thoat nuoc qua internet.

1. Dit van dé vién ¢ xa. Voi giai phap nay cac xi nghiép truc

Céng ty Thoat nuéc do thi Tp. Hb Chi Minh thuff)c dﬂé c6 thé t’ruy Cf:lp dé? co so dir liu thoé’t
dang xay dung mot hé théng GIS nén Desktop nu?c su du’ng cac Pha‘? rne’rn’ GI?' me}g khé
dé cho phép nhan vién ciia minh quan 1y hiéu kharg lai pht S mh’la Ch‘} phi ‘}O‘n can c6 d¢ ’tral}g
qua hé thong thoat nudc trén khu vuc ndi thanh bi 56 lugng 16n cac phan mém GIS cho cc tdc

Tp. H6 Chi Minh rong hon 400km’. Trong hé nghi¢p hang ngdy tai cdc xi nghiép truc thuge.
thdng nay, dir liéu thoat nudc duoc luu trir trong Huong glal quyét cho vén d¢ nay la Chl nén trang

A s  ael A bji mot s6 lugng du dung cac phadn mém GIS cho
mot may chu dat tai khuoén vién ctia cong ty. . 3c doi hoi ohai st d . chi
Cong ty c6 mot tru sé chinh va 10 xi nghiép duy cdc Coﬁg thec d ol tohl Iz ka ;S tung CC?ICSC e
tu thoat nuwdc nam & cac vi tri khac nhau va thach nang phue tap J oce hle etsan rong thcon
thirc 12 m&i xi nghiép duy tu phéi duoc phép truy " N8I sir dung chi can truy cdp xem thong

A oA At A X J tin ban do, xem thong tin thudc tinh hodc thyuc
cap, st dung va cap nhat thong tin ha tang thoat .~ 4 RS o A
nuée thubde phén xi nghiép quén 1, trong khi tru hién tim kiém cac doi tugng thoat nudc thi can
sO chinh phai c6 kha nang quan 1y toan bd mang phai c6 mot giai phap khac. Mt phai phép c6 the
Iu6i va co s6 di liu thoat nuéc. Dé giai quyér 1@ Phat trién mot hé WebGIS, trong d6 dit liu va
vén d& truy cip dir liu tir xa déi voi cac xi Chuc nang can thiét duge cung cp thong qua
nghiép thoat nudc, mot giai phap hién dang dugc mterneAt. N?“f’} su dvung cua h? thqng th’uc h}cn
. TSR o A truy cap dir liéu hodc thuc hién cac chiic nang
ap dung la phat trién mot mang riéng do. Vé co K T DA o -
ban mang riéng 4o (VPN) 1i mot mang cuc bo thong qua cac giao dién than thién nguoi dung va
sir dung hé théng mang cong cong sin co nhu don gian thong qua mot trinh d}lyet web thong
internet dé két ndi cac vin phong ciing nhu nhan thuong. Hai Map Server pho bicn da duoc xem
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xét: Minnesota MapServer [6], and GeoServer
[3]. Mic du ca hai déu hd trg OGC’s Web Map
Service (WMS) [8], MapServer chi hd trg cac
yéu cau co ban 13 xem va tra xét thong tin thong
qua Web Feature Service (WFS), trong khi
GeoServer thuc hién ludn ca cac yéu cau chén,
x6a va cdp nhat dit liéu. Cong ty mudn ngudi
dung cua hé théng ¢6 thé thuc hién mot s6 hoat
dong bién tap dit liéu trén co sd dir li€u trong
tuong lai, do vy GeoServer da dugc chon nhu
la mot Map Server. Truéc khi phat trién
WebGIS, Cong ty thoat nude do thi cling da phat
trién cac tng dung web khac. Cac tng dung Web
nay st dung Internet Information Services (IIS)
cua Microsoftnhu Web Server. Do vay, WebGIS
duoc xay dung cling s€ sir dung /IS Web Server.
Nhu vay, GeoServer, OpenLayers, va 1IS Web
Server duoc tich hop dé tao khung nén tang cho
hé théng WebGIS dugc xay dung. Viéc nghién
ctru tmg dung WebGIS dé khai thac thong tin
thoat nudc da duoc gioi thiéu _trong [10], [11].
Tuy nhlen cho dén thoi glan gan day, dd c6 mot
s6 nang cap vé phia phan mém, vi du Openlayers
tir v.2 da nang cap thanh v.5.3, di c6 mot s6 cong
nghé méi dugce gidi thiéu do vay bai bao nay gidi
thiéu mot s6 diéu chinh va phan tich chi tiét hon
so voi [10], [11].

2. Thiét ké hé thong WebGIS

Hé thong WebGIS da dugc thiét ké voi cac
thanh phan nhu dugc mo ta dudi day:

2.1. Kién triic téng quadt

Hé thong WebGIS xay dung duogc thiét ké
theo mo6 hinh kién triic 3 tang nhu hinh 1 trén co
sO tham khao tai liéu [1], [2] va cac tai liéu khac:

— Téng trinh bay: don thuan 1a mot trinh
duyét Web, vi du Morzilla Firefox, dé mo ung
dung web c6 thiét ké dinh sin. Ung dung Web
dugc viét bang ngdn ngir Javascript, sir dung két
hop thu vién Jquery [4], thu vién md ngudn mo
Javascript OpenLayers v.5.3.0. OpenLayers
duge s dung dé truy van va hién thi thong tin
ban do6 theo cac chuén dinh dang WMS/WES.
Ung dung Web duoc phat trién dé cung cip cac
chirc ning co ban thuong gip trong cac phin

mém GIS desktop co ban. Thiét ké chi tiét chuc
nang cua ung dung Web phia may khach sé duogc
thao luan chi tiét sau.

— Tang giao dich: st dung Internet
Information Services (IIS) Web Server tao boi
Microsoft va phan mém mi nguén mo
GeoServer ¢ chic nang nhu mot Map Server dé
cung cép cac dir liéu va dich vy lién quan dén
ban dd theo cac chuin dich vu WMS/WFS.

— Tang dit ligu: Cong ty thoat nudc da phat
trién hé thong Desktop GIS dé quan ly dir liéu
cua mang ludi thoat nudc. Nhitng dir liéu nay
duoc t6 chirc theo mé hinhco sé dit lidu da nguoi
dung Geodatabase va luu trong co so dir li¢u
quan hé SQL Server 2008. Dé dam bao tinh toan
ven va nhét quan cta hé thong thong tin thoat
nudc, hé WebGIS xay dung s chia sé va khai
thac co so dir liéu da thiét ké nay.

2.2. Co so dir li¢u

Dir liéu mang ludi thoat nudc dugce luu tri
theo hé toa d6 VN2000 va theo mo6 hinh co sé dit
liéu Geodatabase da nguoi dung. Co hai nhom
dir liéu: nén va chuyén dé.

Dir liéu nén: Thé hién cac thuc thé dia Iy co
ban (ranh gidi, thuy he, glao thong,...) 1am nén
co s& vé miat khong gian dé nhan dang va thé
hién vi tri cac 16p dir li¢u chuyén dé thoat nude.

Dit liéu chuyén dé: Dit liéu chuyén nganh
thoat nudc, bao gdm: tuyén cong, ham ga, tram
bom, ctra xa, ... (Xem hinh 1)

2.3. Chikc niing co bén ciia h¢ théng

Do tinh chit phirc tap cua viéc xdy dung ung
dung trén Web, cung nhu xuat phat tir yéu cau
xdy dung WebGIS dé dap tung trude mat cac yéu
cau tra xét thong tin don gian, chi nhitng churc
nang don gian, thuc sy can thiét méi duoc thuc
hién. Mot sb chire nang co ban da duogc thyc hién
s€ duogc trinh bay trong pham vi bai bao nay, bao
gom:

a) Hién thi ban d6: Cho phép chon nap va
hién thi cac 16p dir lidu nén Open Street Map
(OSM), chon nap va hién thi cac lop dir ligu
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chuyén dé thoat nu6e dudi dang anh WMS hodc
dudi dang ddi tuong WES; cac lop dir licu da
nap c6 thé tat/bat hién thi hodc c6 thé loai bo
khoi ban d6 khi can thiét.

b) Tuong tac voi ban dd: phong to, thu nho,
ré ban dd; truy cap nguoc/xudi cac trang ban do
da xem trudc do; tao, quan ly va di chuyén ban
dd nhanh dén cac trang ban db dugc danh dau.

¢) Tra xét, im kiém thong tin: Hé thong
WebGIS da xay dung cho phép:

- Tra xét thong tin thudc tinh cta cac ddi
tuong thoat nudc thong qua tuong tac tryc ti€p
trén man hinh.

- Tra xét co s& dit liéu nén cia OSM dé tim
kiém doi tuwong dua trén dia chi cia doi tuong.
Khi do6i tuong dugc tim thay, vi tri cua doi tuong
duoc thé hién trén ban do.

- Tra xét co so dir liéu chuyén dé thoat nudce
dua trén nhiéu di€u kién vé thudc tinh cua doi
tuong. Cac doi tugng tim thdy dugc danh dau
trén ban do.

- Tim kiém céac ddi tuong thoat nudc trong
moi quan h¢ khong gian voi cac doi tuwong thoat
nudc khac.

2.4. An toan ciia h¢ thong

Hé théng WebGIS duoc xay dung khong hd
trg quan ly, tao mdi nguoi dung qua Internet ma

WebGIS

Tang trinh bay I

Tang giao dich

chi thuc hién viéc kiém tra, xac thuc nguoi dung
thong qua tén va mat khau cua nguoi dung hién
dang str dung hé thong GIS nén desktop. Truong
hop nguoi dung khong dugc xac thuc thi khong
thé truy cap dén ndi dung ban dd cia trang
WebGIS da xay dung.

2.5. Giao dién ctia trang WebGIS

Hinh 2 thé hién thiét ké cuia giao dién chinh
clia trang WebGIS. Trong giao dién ndy, mdi
chic nang cua hé théng s€ dugc goi thuc thi
thong qua mot hodc mot vai cong cu. Cac cong
cu dugc thé hién dudi dang céc icons trén man
hinh va duoc bd tri ndm & phan dinh cia man
hinh. Nam vé phia ddy cta man hinh 1a dong
trang thai dung thé hién thong tin vé toa d6 cua
con tro, ti 18 cua ban dd va céc thong bao (néu
c6) lién quan dén két qua xir Iy dit lidu. Toan bo
man hinh ding thé hién ban dd. Tt ca nhimng
ctra s6 hodc nhiing bang thoai xut hién trong
qué trinh tuong tic voi trang Web déu ¢ dang
ctra sO ndi va s& bién mat sau khi xir Iy xong.

2.6. Ngon ngir 1ap trinh

Céc tuong tac phia tmg dung duoc viét sir
dung Hypertext Markup Language (HTML) va
Javascript. Tuong tic v6i Server ciing duoc viét
bang Javascript véi sy hd trgcta Node.js [7] —
mdt nén tang chay trén moi truong V8 Javascript
Runtime. (Xem hinh 2)
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Hinh 2. Bé tri céc phan giao dién ctia trang WebGIS
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3. Phat trién hé thong WebGIS

H¢ thdng WebGIS duoc phat trién trén co so
nhiing phan tich, thiét ké ¢ trén. Noi dung tiép
theo, giai thich cac API nao trong thu vién
OpenLayers 5.3.0 dd duoc su dung dé xay dung
nén mot sd chure nang da thyc hién.

3.1. Hién thi bin do

Mot ban dd Web phia client duoc tao ra voi
viéc su dung APl olMap tu thu vién
OpenLayers. Lop dir liéu nén OSM dugc tao va
hién thi nhu 1a tdp hop cac tim dnh bdn
dool.layer.Tile v6i ngudn dir liéu xac dinh la
ol.source.OSM. Céc 16p dit lidu chuyén dé thoat
nude c6 thé duge tao dudi dang WMS hoac
WES. Céc 16p dir licu WMS duoc tao - cling
gidng nhu 16p OSM - nhu 14 tap hop cac tim dnh
ban dool.layer: Tile tuy nhién voi ngudn dir liéu
duoc yéu cau hoac ol.source.ImageWMS hoac
ol.source.TileWMS. Cac tham sb di kém voi cac
yéu cau vé co ban la dia chi URL cia Map
Server, tén cua 16p dit liéu yéu cau cing v6i khu
vuc dia Iy quan tam. Cac 16p di liéu WFS duogc
tao bang cach goi thuc thi yéu cau ol layer Vector
voi nguén dir liéu xac dinh la ol.source. Vector,
kém yéu cau cung cép mot dich vu WES
GetFeature d6i v6i Map Server. Két qua tra tro
vé dudi dang mot tap hop cac ddi tuong voi day
du dir liéu thudc tinh va toa do hinh thanh nén
ddi tuong. Tai may khach, thu vién OpenLayers
s& chiu trach nhiém thé hién cac ddi tuong nay
dué6i dang ban d6. Dé c6 thé hién thi duoc trén
ban dd, cac 16p dir liéu can phai dugc nap vao
ban do sir dung ham cua map 13 addlayer().

S6 luong va dung lugng bd nhé tao ra cho

moi 16p dir liéu 1a rat 16n. Viéce truyén dit liéu qua
lai gitta may chu va may khach s& mat nhiéu thoi
gian, do vay ung dung duoc thiét ké sao cac 16p
dir liéu thoat nudc sé& chi dugc tao va thé hién khi
nguodi st dung co yeu cau. Danh sach cac 16p du
liéu duoc cung cap nhd vao viée goi yéu cau
getCapabilities d6i véi Map Server.

3.2. Twong tdc véi bin do

Tuong tac voi ban dd co thé duoc thue hién
thong qua céac controls tao sin bdi thu vién
OpenLayers. Cac controls nay cho phep nguoi
sir dung c6 thé tuong tac véi ban do, vi du nhu
ré ban do, phong to, thu nho, xem toan canh,...
Dé str dung dugc cac controls, chung phai duoc
thém vao ban d6 thong qua ol.map.addControl().
Tuy muc dich, ngudi sir dung ¢ thé tiy chon
cac controls phit hop dé dua vao st dung. Mot s6
controls ¢6 sin trong thu vién OpenLayers d
dugc khai thac sir dung trong hé thong WebGIS
nay: ol.control. MousePosition dé nhan vi tri
pointer trén man hinh; ol.control. ZoomSlider dé
phong to/thu nho ban do;
ol.control.OverviewMap dé nhan dugc toan canh
ban do; ol.control.ScaleLine dé nhan thong tin
vé ti 1¢ ban do.

Hinh 3 minh hoa giao di¢n hoan chinh ctia hé
thong, véi cac controls da duoc xay dung cing
v6i dir liéu doan cong va hd ga nam chong 1én
trén ban d6 nén OSM cua khu vuc nghién ciru.

3.3. Tra xét, tim kiém théng tin

a. Tra xét thong tin thudc tinh cua dbi tuong
thoat nude thong qua tuong tac truc tiep voi doi
tugong trén ban do: Cong viéc nay duoc thuc hién

" ETibS Coino i bk s webIS
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v6i viée su dung control chuyén biét dugc phat
trién thém. Tuy thudc vao diéu kién 16p dir liéu
can tra xét thong tin 1a thudc loai WMS hodc
WEFS, ma cach thuc tra xét thong tin sé khac
nhau. Néu 16p dir liéu 1a WMS, mét yéu cau
XMLHttpRequestGET duoc giri dén Map Server
voi cac thong s6 nhu dia chi Server, dich vu
GetFeature, tén 16p dir li¢u dugc yéu ciu cung
voi viée dua vao diéu kién hinh hoc infersects
(giao) gitra cac ddi tuong trong 16p dir lidu véi
hinh vuéng bao xung quanh diém tim kiém (1/2
canh cua hinh vuong cé gia tri mac dinh la 5
pixel). Con néu 16p dir liéu 1a WFS, do cac ddi
tuong tim kiém da duogc nap vé may khach, ham
JforEachFeatureAtPixel cia ol.map s& dugc thuc
thi ngay tai may khach dé tra xét tim kiém céc
dbi tugng c6 hinh thé giao voi hinh chir nhdt bao
xung quanh diém tim kiém. Khi déi tuong duoc
tim théy, thudc tinh cua ddi tuong s€ dugc dua
vao popupwindow va dugc hién thi nhu hinh 4:

Feature Info
S, 537

e e

Ban da s

Tyl G‘E’LFEatuJ'g(}" e 01
ForEachFeatire AtPpeel| M

Hinh 4: Tra xét truc tiéb thuoc tinh doi twong
trén ban do

b. Tim kiém d6i tuong thoat nudc dya trén
thuoc tinh cuia chung: gidng nhu trong truong
hop trén phai chia ra truong hop 16p dir ligu 1a
WMS hoic WFS. Néu 16p dit liéu 1a WMS, mot
yéu ciu XMLHttpRequest GET hoic POST
dugc giri dén Map Server véi cac thong sé nhu
dia chi server, dich vu GetFeature, tén 16p dir
lidu duogc yéu cau ciing véi viée dua vao cac didu
kién loc, ¢6 thé str dung <oge:Filter>. Néu c6 dbi
tuong duoc tim the‘iy, thi cac d6i tuong duoc thé
hién trén man hinh va ban d6 s& phong dai va di
chuyén dén khu vuc chira cac doi tuong duoc
tim thay. Vi du, dé tim kiém d6i tuong cira x4

thudc luu vie Bac Thanh phd Hd Chi Minh mét
yéu cau XMLHttpRequest GET duoc gui voi dit
liéu nhu sau:

http://localhost:8081/GeoServer/wfs?request
=GetFeature&version=1.1.0&service=wfs&type
Name=thoatnuocwksp:cuaxa& CQL_FIL-
TER=MalLuuvuc= ‘BTP’.

Trong truong hop 16p dir lidu la WES, tung
ddi tuong tai may khach sé duoc kiém tra thudc
tinh xem c6 thoa man diéu kién tim kiém hay
khong. Cac dbi tugng thoéa mian dicu kién s&
dugc danh dau va man hinh s& phong dai va di
chuyén dén khu vuc chua cac doi tuong dugc
tim thy.

Pé hd trg cho viée tim kiém ddi twong dua
vao thudc tinh, mét giao dién tim kiém dugc
cung cap giéng nhu hinh 5, cho phép ngudi sir
dung tim kiém ddi twong thudc mot 16p dir licu
da chon, tim kiém dua trén sb luwong cac diéu
kién thudc tinh do ngudi sir dung quyét dinh, vi
du trén hinh 5 chon tim dua theo 2 diéu kién
“Maluuvuc = BTP va Kichthuoc = 800”. Néu
muén thém diéu kién thi nhan chon “Add
rule” Xhi d6i tugng dugc tim thay ddi tuong
dugc danh dau, va ban d6 s& dugc phong dai va
dich chuyén dén khu vuc chua dbi tuong tim
thay.

MaLuirvuc = = BTP s
Kichthuoc = = 800 =
¥ match all

case sensilive

Hinh 5. Tim kiém doi twong théng qua
cac dicu kién tim kiem

c. Hé thong WebGIS di xay dung ciing cho
phép tra xét thong tin nén cta 16p dir liéu OSM.
D¢ tim kiém nhan vao control , gd vao 6 thong
tin dia chi can tim kiém, vi du dé tim truong Pai
hoc Bach Khoa Tp. HCM cé thé g “268, Ly
Thuong Kiet”. Mot yéu cau dugc goi dén server
cua OSM, co6 dang htips://nominatim.open-
streetmap.org/search?format=json&addressde-
tails=1&q=268%2C%20Ly%20Thuong%20Kie
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t&polygon_geojson=1&limir=10. Néu c6 dir
li¢u dia chi twong ty voi dia chi can tim, dir liéu
s& dugc tra tré vé tir Server — véi thong tin dia
chi va thong tin hinh thé - va duoc thé hién nhu
mot danh sach cho phép nguoi st dung chon Iya

268, Ly Thuong Kiet)
# BH Bédch Khoa TpHCM, 268
2% BH Bich Khoa, 268, Ly Thuo
o BH Bach Knoa, 268, Ly Thuo
'_$."3CE Bank, 288. Ly Thuong K

HCM, 288, Ly Thuong Kiet, Ward

Sau khi nguoi sir dung da chon Iya mdt dong
thich hgp trong danh sach, man hinh s€ dich
chuyén dén vi tri doi tugng dugce tim thay.

d. Hé thdng WebGIS da xay dung ciing cho
phép tim kiém dbi twong thoat nudc trong mdi
quan hé khong gian voi mot doi tiwong khéng
gian xdc dinh. Dé hd trg cho viée tim kiém, mot
giao dién tim kiém duoc cung cdp giéng nhu
hinh 6.

Selection ByLocafion

Thing sd

ap. Box -
W viing dém

Lép dirliéy: Ciraxd -

L0a himh _ Thutc I':'E'f 10SE
Hinh 6. Tim kiém déi tegng dea vao
quan he khong sian

Cach thac thyc hién bao gém: i) mot doi
tuwong khong gian xdc dinh s€ dugc xac dinh
bang 1 trong nhiéu phuong phap, c6 thé v& mot
hinh chit nhat (Box), mot hinh tron,..., hodc
b?mg cach chon mot ddi tuong thoat nudc co san;
ii) cung cap mot gia tri thé hién ban kinh ving
dém; va iii) xac dinh 16p dit liéu c6 d6i tugng can
tim kiém giao v6i d6i twong xéac dinh. Khi nhn
nut thuc hi¢n, mdt yéu cu getFeature() s€ dugc
gui vé Server néu d6i tuong thudc 165p WMS
cing v6i n6 1a mot yéu cau loc cac dbi tuong
trong 16p dit lidu c6 hinh thé intersects (giao) v6i
hinh thé cua ddi tuong xac dinh da dinh & budc
i) hodc giao voi ving dém xung quanh ddi tuong
x4c dinh véi ban kinh da chon. Cac ddi tuong
tim thiy s& duoc danh dau va thé hién trén ban

dd. Trong truong hop cac ddi twong can tim
thude 16p dir liéu WFS, quan hé khong gian gitta
cac dbi tuong dugc xac dinh br:ing cach st dung
ham giao intersects cua thu vién JSTS[5] va s&
duoc thuc hién ngay tai may khach. Chu y, thu
vién nay can phai duoc khai bao dia chi va nap
trude vao trang Web tai may khach.

4. Két luan

Tich hop GIS va cong nghé Web da m ra rat
nhiéu co hdi cho viée chia sé thong tin théng qua
internet. Bai bao nay gioi thiéu co hoi da dugc
van dung nhu thé nao trong vi¢c khai thac dir
liéu khong gian vé mang ludi thoat nudc thong
qua mang internet. Chu trong dén viéc giam chi
phi dau tu, hé théng dugc xay dung bang cach sir
dung céac san phdm phan mém ma ngudn md nhu
GeoServer va OpenLayers. Hé thong duogc tién
hanh thtr nghi€ém thanh cong tai cong ty thoat
nuéc do thi thanh phé H6 Chi Minh. Véi hé
thdng nay, nhan vién tir cac xi nghiép truc thude
cong ty thoat nude do thi khong can phai co mot
phan mém GIS ma chi can c6 mét trinh duyét
Web va Internet 1a da c6 thé truy xuat téi co so
dir liéu thoat nudc luu trir tai tru sé chinh cia
cong ty, xem va tra xét thong tin mang ludi thoat
nudéc mot cach dé dang. Mic dau hé théng
WebGIS da xay dung cho phép nguoi su dung
linh dong trong viéc chon lam viéc véi cac 16p
dir liéu chuyén dé¢ thoat nudc dudi hai dang
WMS va WES, néu muc dich cua viée st dung
chi 1a xem hodc tra xét thong tin voi cac dbi
tugng thoat nude c6 s6 luong 16n - vi du 16p hd
ga c¢6 hang trim ngan di twong v6i hang chuc
Ot thudc tinh — tét nhat nén lam viée voi dir lieu
nay & dang WMS dé giam thoi gian phai cho doi
do dir liéu chi tiét — thudc tinh va hinh thé - cta
tat ca cac doi twong can phai dugc chuyén tir
may chii v& méay khach trude khi hoat dong hién
thi hodc bat ky hoat dong xt Iy nao co thé tién
hanh.O
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Summary

Development of WebGIS system to exploit drainage-network data via the internet

Tran Trong Duc

Ho Chi Minh city University of Technology, VNU — HCM

To manage drainage-network system of Hochiminh city, the city’s Urban Drainage Company has
been developing a desktop GIS based on ArcGIS software, and ArcEngine library of ESRI. In this
system, drainage database is organized into Geodatabase model and is stored in a server placed at
the company headquarter. In order to allow staffes from the company’s satellite offices get access
to the server’s database, it is necessary to build a WebGIS system. With this webGIS, the staff with
permission can access to drainage database from everywhere through the Internet by using just a
normal web browser. To reduce investment cost, a WebGIS system has been developed based on
open source products Geoserver, and OpenLayerscombined using programming language Javascript
and Jquery library. The system allows to implement basic functionssuch as i) display drainage-net-
work data on base map of Open Street Map ii) retrieve attributes by direct interact with drainage fea-
tures on map iii) search for features based on their attributes iv) search for features in spatial rela-
tionship with other features, ... The system has been tested and proved to work effectively in exploit-

ing the drainage-network database through the internet. O
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