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Khai thac dir liéu khong gian vé hé thong
ha tang thoat nudc théng qua internet
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TOM TAT

Pé quan Iy dit liéu hé théng thodt nuée ciia
thanh pho Ho Chi Minh, Céng ty thodt nuée dé
thi d4 va dang trién khai xdy dung mét hé thong
GIS nén desktop dua trén san pham ArcGIS ciia
ESRI. Trong hé thong ndy, dit liéu thodt nude
dwoc t6 chirc theo mé hinh co sé dir liéu da
nguoi dung Geodatabase va luu tric trong mot
may chu dat tai cong ty, nguoi sir dung & cdc xi
nghiép truc thuéc cong ty dong trén nhitng dia
ban ¢ xa diwrgc trang bi cdc phan mém GIS va c6
thé truy cdp dén co sé dir liéu ndy théng qua
Mgt mang riéng do da diege xdc ldp. Van dé dat
ra la chi phi dau tw sé tang nhanh néu cong ty
trang bi cdc phan mém GIS cho moi nhén vién
lién quan. Pé giam b6t chi phi dau tw, va dé
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1. PAT VAN PE

Cong ty Thoat nudc d6 thi Tp. HO Chi
Minh dang xdy dung mot hé thong GIS nén
Desktop dé cho phép nhan vién cia minh quan
Iy hiéu qua hé théng thoat nudc trén khu vuc noi
thanh thanh phé HO6 Chi Minh rong hon
400km2. Cong ty c6 mét tru s& chinh va 10 xi
nghiép duy tu nam tai cic dia diém khac nhau
trong thanh phé. Trong hé théng GIS nay, dir
liéu thoat nuéc dugc luu trir trong mot may chu
dat tai tru so chinh. Hé théng GIS cho phép
mdi xi nghiép duy tu truy cap, sir dung va cap
nhat thong tin ha tang thoat nudc thudc phan xi

lam thudn tién cho viéc truy cdp dén co so dir
ligu chung, mot hé thong WebGIS da duwoc xdy
dung trén nén tang irng dung web ASP.NET ciia
Microsoft, két hop véi cdc san phdam ma nguon
md Geoserver, va OpenlLayers. Véi hé thong
WebGIS ndy, nguwoi sir dung cé thé truy cdp dén
co s& dir liéu thodt nudce tir moi dia diém cach
xa may chui théng qua trinh duyét web va c6 thé
dia ra cde yéu can can thiét ve dir liéu thong
qua mét trang web, vi du nhir xem va truy van
thong tin di liéu ban do, thong tin thudc tinh,
thuee hién thong ké béo céo, ldp do thi. Hé thong
WebGis ndi trén da dwoc thir nghiém thanh
cdng voi nguoi s dung truy cdp tr mot dia
diém cdch xa try sé chinh ciia cong ty.

Geoserver

nghiép quan 1y, trong khi tru s& chinh quan 1y
toan bd mang ludi va co s¢ dit liéu thoat nude.
Cac xi nghiép c6 thé truy cip tir xa téi co so dir
liéu tai tru s& chinh, thong qua mot mang riéng
40 (VPN), sir dung cac két ndi ao duoc thiét 1ap
trong moi truong internet tir mang riéng cua
cong ty toi cac xi nghiép va ca cac nhan vién
dang di cong tac ngoai hién truong cach xa tru
s& chinh. Han ché ctia hé théng nay 1a n6 doi hoi
cong ty dau tu chi phi 16n dé trang bi (mua ban
quyén) cac phan mém GIS can cho cac tac
nghiép hang ngay tai cac xi nghiép tryc thudc
tuong Ung voi sb ngudi sir dung co lién quan.
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Dé khic phuc han ché ndy, mét giai phap dang
dugc phat trién trong d6 cong ty chi phai trang
bi cac phan mém GIS hoan chinh can cho cac
cong viéc doi hoi phai st dung cac chirc ning
phirc tap tai mot s vi tri may tinh nhat dinh, con
viéc truy cdp xem théng tin ban do, xem thong
tin thudc tinh hodc thuc hién cac thong ké bao
céo s& duoc tién hanh trén internet théng qua
mot hé WebGIS. Bai bdo nay trinh bay téng
quat mot s6 két qua ma tac gia d4 nghién ciu
dugc khi xay dung hé thong WebGIS nhu vay.
Dé c6 thém thdng tin chi tiét v& mot sé phuong
an, cach thirc xay dung hé théng WebGIS, doc
gia c6 thé tham khao thém ti lieu [3], [4], [5].
2. TONG QUAN VE KIEN TRUC CUA HE
THONG WEBGIS

Hé thong WebGIS di xay dung duoc thiét
ké theo mo hinh kién triic 3 tang nhu hinh 1 trén
co s& tham khao tai liéu [1], [2] va cac tai liéu
khéc.

soelaU| Josn

JaA1ag uoeolddy

SQL Server 2008

v

Hé théng quan ly di ligu
thoat nwéc st dung
ArcGIS Desktop

aseqeleq

Hinh 1. Kién tric cta hé théng WebGIS

Tdng trinh bay: don thuan 14 mot trinh
duyét web, vi du Mozilla Firefox, Internet
Explorer,... d&¢ m¢ Gng dung web c6 thiét ké
dinh sin. Ung dung Web duoc viét béng cong
nghé chuan ASP.Net, sit dung thu vién mi
ngudn mé Javascript OpenLayers trong truy vn
va hién thi thong tin ban do theo cac chuan dinh
dang WMS/WES.

Tang giao dich: st dung Internet
Information Services (11S) web server tao bai
Microsoft va phan mém mi nguén mo
GeoServer cO chuc nang nhu mot Map Server
dé cung cép cac dir liéu va dich vu lién quan dén
ban dd theo cac chuan dich vu WMS/WFS va
cung cip cac hoat dong phan tich khong gian
théng qua giao thac WPS.

Tang di ligu: Cong ty thoat nude do thi da
va dang phét trién hé théng quan ly co so dir
liéu thoat nudc dua trén mo hinh co s dit liéu
quan hé da nguoi dung Geodatabase voi
ArcSDE déng vai trd truy xuit va quan ly di
liéu khong gian thoat nudc trong co s¢ dir liéu
quan hé SQL Server 2008. Bé dam bao co s& dir
liéu hé théng dugc toan ven va nhat quan hé
WebGIS s€ khai thac va dung chung co s¢ dit
liéu nay.

3. THIET KE HE THONG WEBGIS

Cho muc dich thtr nghiém kha nang khai
thac dir liéu khong gian vé ha tang thoat nudc va
thuc hién nhiing chirc nang GIS don gian thong
qua internet, Hé théng WebGIS da duoc thiét ké
V6i nhimg thanh phan chinh nhu sau:

3.1 Co sé dir liéu cia hé théng thoat nuéc

Dt liéu dugc luu trit theo hé toa do
VN2000 va theo md hinh co so dir liéu
Geodatabase da nguoi dung. C6 hai nhom dix
liéu: dit liéu nén va di liéu chuyén dé.

Di# liéu nén: Thé hién cac thyuc thé dia ly
co ban (ranh gidi, thiy hé, giao thong,...) lam
nén co s& vé mat khong gian dé nhan dang va

Trang 68



TAP CHi PHAT TRIEN KH&CN, TAP 19, SO K4-2016

thé hién vi tri cac 16p dir liéu chuyén dé thoat
nudc.

Di# ligu chuyén dé: Dit liéu chuyén nganh
thoat nuéc, bao gom: tuyén cong, ham ga, tram
bom, cira Xa,...

3.2 Chite niing co ban ciia h¢ théng

C4c yéu cau vé chirc nang can cd trong
khai thac dir liéu hé théng thoat nudc rat da
dang, tuy nhién & giai doan nay chi mét sb chuc
ning co ban dwoc thyc hién, bao gom:

a) Tuwong tac v6i ban dd: phong to, thu

nho, ré ban do,...

b) Tra xét, tim kiém thong tin vé hé thong
thoat nudc bang nhiéu hinh thirc khac
nhau, bao gém:

- Tim va xac dinh vi tri coa cac déi
tuong trén ban do theo mot hoic nhiéu
tiéu chi tim kiém, dong thoi hién thi

‘ Hé théng ‘ ‘ Tai san thoat nu’é’c‘

Nap di¥ ligu

—» Théng ké/bao céo

> Xem/Tim kiém E

théng tin thudc tinh cta ddi twong dugc
tim thay.
- Tra xét thong tin thudc tinh caa cac
dbi tuong thoat nude thong qua tuwong
tac tryc tiép trén man hinh.

¢) Chirc nang théng ké, bao gom:
- Théng ké tong hop chiéu dai tuyén
cdng, s luong hé ga, tram bom, ctra
xd theo luu vuc, theo don vi hanh
chinh.
- Théng ké téng hop ha tang thoat nudc
theo tuyén duong
- Théng Kké chi tiét thdng tin ha tang
thoat nudc theo tuyén duong.

d) Chirc niang do thi cho phép v& dd thi
mit cit doc theo tuyén duong dé chon

e) Inban do

Hinh 2 thé hién menu céac chirc ning ciia hé

théng WebGIS d4 xay dung.
Thoat nwéc mua L>Truy vén thuéc tinh

Thoat nwéc thai
Nha may xtv ly nwéc thai
Thong ké tong hop theo lwu vyc
Thdng ké téng hop theo don vi hanh chinh
Théng ké téng hop theo dudng
Théng ké chi tiét theo tuyén dwong

L» D&thi —» Mit cét doc tuyén

Hinh 2. Menu céc chtrc ning ciia hé théng WebGIS

3.3 An toan cua hé théng

Hé thong WebGIS dugc xdy dung khong
hd tro quan 1y, tao méi ngudi ding qua Internet
ma chi thuc hién viéc kiém tra, xac thyc nguoi
ding théng qua tén va mat khau cta ngudi ding
hién dang s dung hé théng GIS nén desktop
(hinh 3). Truong hop nguoi dung khong dugc
xé4c thuc thi khong thé truy cap dén noi dung
ban d6 trong trang WebGIS d4 xay dung.

Login
UserName:
admin

Password:

Hinh 3. Giao dién dang nhap hé thong
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Menu véi c4c chirc ning truy van thudc tinh, thong ké va vé do thi

Bang danh sach cac
16p dir liéu trong hé

Thanh céng cu phuc vu tuong tac, truy van, tra xét
théng tin khdng gian )

Chu giai ky hiéu ban

thdng (dwoc thé hién
dudi dang cay)

Ban d6 (khu vuc thé hién ban dd)

Thanh théng bao thé hién thong tin vé toa do, ti 16 ban dd, két qua do Iuvong va cc két qua khac

Hinh 4. Bé trf cac phan trong giao dién cua trang WebGIS

3.4 Xay dung giao dién cua trang webGIS

Giao dién cua trang WebGIS chinh dugc
chia ra thanh c&c viing véi cac vi tri dugc b tri
nhu hinh 4
3.5 Ngbn ngir 1ap trinh

Céc twong tac phia tng dung dugc viét su
dung Hypertext Markup Language (HTML) va
Javascript, phia server st dung ngdn ngit 1ap
trinh vb.net.

4. MQT SO LAP TRINH CO BAN VA KET
QUA MINH HQA TUONG UNG
4.1 Hién thi ban a6

Mot ban d6 Web phia client dugc tao ra véi
viéc sir dung API “OpenLayers.Map” tir thu
vién OpenLayers. Cac lop dir liéu WMS duoc
tao stt dung “OpenLayers.Layer. WMS”. WMS la
mét giao thirc chuan dung trong phuc vu ‘anh
ban d6’ c¢6 tham chiéu dia 1y trén Internet. Mot
yéu cdu WMS dinh nghia cac 16p dir liéu dia ly
va khu vuc quan tdm. Phan hoi tir yéu cau l1a
mot hodc nhidu anh ban d6 (dinh dang JPEG,
PNG,...) dugc tra trg lai va ¢d thé hién thi trong
mét trinh duyét web. Vi du dé tao mot ban do
Web c6 thé sir dung cac cu 1énh sau:

map = new OpenLayers.Map('map");

cuaxa = new OpenLayers.Layer WMS
("Cua xa",
"http://localhost:8081/geoserv
er/thoatnuocwksp/wms",

{layers:'thoatnuocwksp:cuaxa,
format: image/png});
map.addLayer(cuaxa);

S6 luwong cac 16p dir lidu ban dd rat 16m,
nén thiét ké cho phép dua vao hoic iy ra bat ky
16p dit 1iéu thoat nude nao cd trong Geoserver.
4.2 Twong tic véi ban dd

Tuong tac véi ban do tao boi OpenLayers
duoc thuc hién thdng qua cac Controls. Pé st
dung dugc cac Controls, chung phai dugc thém
vao ban dd théng qua API “map.addControl”.
Mot sb controls duge st dung trong hé théng
nhu: DrawFeature, GetFeature, Measure,
Navigation, NavigationHistory, OverviewMap,
Scale, SelectFeature, ZoomBox,
WMSGetFeaturelnfo,... Vi du, dé dua céc
controls giup twong tac véi ban dd6 Web vao
map, thuc hién cac cau lénh sau:

map.addControl(new

OpenLayers.Control. PanZoomBar());

map.addControl(new
OpenLayers.Control.Navigation());

Vi viéc dua vao sit dung céac controls,
nguoi st dung cod thé thuc hién cac chirc nang
co ban trong tuong tic v6i ban dd nhu phong to

%, thunho =, ré ban dd ke ..., thuc hién céc
chtc ning do ludng chiéu dai =, do dién tich
= .. Hinh 5 minh hoa giao dién hoan chinh
cua hé théng, véi cac controls dd dugc xdy dung
va dit liéu ban dd cta khu vic nghién ctu.
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Hinh 5. Giao dién cta trang webGIS

Feature Info 3x]
. Name = Value
Bén dé Caododay 0.0 e
GloballD {0B696738-37CA. ..
INVMSGetFeaturgInfp Mauaxa 205624001
Maluuvuc BMQ4 L
Maguan Q.1 r
Matuyen 20562
Tencuaxa
Vit =

Hinh 6. Tra xét tryc tiép thudc tinh ddi trong trén ban dd

Lop dit liéw Cuiaxa ~ [ Higntithuoctinh | | Tim wén ban Ban do
— Loc theo hndc tinh =

Dépimg ttca - cac dicu kién saw
a Mal.uuvuc +* like + BN

@ Maquan - = = Q1 \

© them cukien | FID | Ma lwu vwc | Ma quan
Q.1

533 BNQ4

Hinh 7. Truy vin théng tin déi tuong thong qua cac diéu kién tim kiém
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4.3 Truy Van, phan tich dir ligu

Viéc tim kiém, tra xét thong tin vé ddi
tuong co thé dugc thuc hién qua hai hinh thic:

- Tra xét théng tin thuoc tinh cua ddi
tuong thoat nudc thong qua tuong tac truc tiép
v6i dbi tuong trén ban dd. Cong viéc nay duoc
thuc hién véi  viéc st dung control
“OpenLayers.Control. WMSGetFeaturelnfo”.
Khi d6i twong dugc tim thay, thudc tinh caa ddi
tuong s& dugce dua vao popup window va hién
thi nhu hinh 6.

- Viéc tim kiém déi twong dura trén thuoc
tinh duoc  thuc  hién boi ham
“OpenLayers.Request.Get” hoac
“OpenLayers.Request.Post" két hop Véi viéc
dua vao cac diéu kién s dung <ogc:Filter>.
Néu c6 ddi tuong duoc tim thiy, thi cac dbi
tuong duoc chon trén man hinh va ban do s&
phong dai va di chuyén dén khu vuc chira cac
dbi twong duoc tim thay. Vi du dé tim kiém ddi
tuwong cira xa thudc Iuu vuc Bic Thanh phd Ho
Chi Minh str dung cau Iénh sau:

http://localhost:8081/geoserver/wfs?request
=GetFeature&version=1.1.0&service=wfs&type
Name=thoatnuocwksp:cuaxa&CQL_FILTER=
MalLuuvuc="BTP".

Dé hd trg cho viéc tim kiém dbi twong dua
trén thudc tinh, mot giao dién tim kiém duoc
cung cap giéng nhu hinh 7, cho phép ngudi st
dung tim kiém dir liéu coa bat ky lop dir ligu
nao, tim kiém dua trén sé luong cac diéu kién
khong giéi han. Khi dbi tugng dugc tim thay dir
lisu vé& dbi twong duoc hién thi, va néu mudn
ban d6 s& dugc phong dai va dich chuyén dén
khu vurc chira dbi tuong tim thay.

4.4 Théng ké dir ligu

Phan I6n viéc théng ké dir liéu duoc thuc
hién trén SQL Server 2008. Trong hé thdng
WebGIS nay chirc nang théng ké duoc thyc hién
theo thiét ké dinh san. Cac chirc ning thong ké
dugc viét va luu dudi dang cac Store Procedure.

Khi can thuc hién thong ké s& tién hanh goi
Store Procedure pht hop dé tién hanh théng ke,
két qua tra vé& s& duogc hién thi trén trang web,
du6i diy 1a mot vi du v& s dung store
procedure thdng ké sb lwong hé ga theo don vi
hanh chinh

Vi du vé ham diing goi Store Procedure:

Dim ds As New DataSet()

Using conn As New
SqlConnection(connectionString)

Dim sgqlComm As New
SqlCommand("dbo.thongke", conn)

sqlComm.CommandType =
CommandType.StoredProcedure

Dim da As New SqlDataAdapter()
da.SelectCommand = sqilComm
da.Fill(ds)
End Using
Va Store Procedure duoc goi:
Create Procedure dbo.thongke
As
Begin
Select Q.tenquan As "quan",
Count(*) As "sb Luong"
From hoga As V, tblquan As Q
Where V.maquan = Q.maquan
Group By Q.tenquan
End
Hinh 8 minh hoa két qua nhan dugc khi goi
Store Procedure thuc hién chirc ning thong ké
tong hop theo don vi hanh chinh.

Théng ké ting hep thee 8VHE

Chifu dii cing gm) | S8 hi ga | S§ cea xi | S tram bem

P 12 A31FE 020 2303 i3
L 2 20052300 1382 22 I
Pudn 2 34021 T80 4052 L
Pudnd 22000 200 18 al

Hinh 8. Két qua thyc hién théng ké téng hop theo
don vi hanh chinh
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D3 thi mat cét doc tuyén

Thec hién
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Ban do > -

/ |
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Hinh 9. Giao dién va két qua vé dd thi mat cét doc tuyén céng

4.5 V& do thi

Chtc ning d6 thi dwoc xay dung cho phép
v& d thi mat cit doc theo cac hd ga da chon trén
tuyén cong. Cong viéc nay duoc thuc hién véi
Viéc str dung control
“OpenLayers.Control. WMSGetFeaturelnfo” dé
liy thong tin vé cac hd ga va doan cdng dugc
chon. Trén co s& théng tin nhan dugc tir cac hé
ga, biéu dd mat cit doc tuyén s& dugc vé nhu
trong hinh 9.
4.6 In ban d6

Ban dd nhin thay tai trinh duyét web c6 thé
duoc xuat ra may in st dung window.print
5. KET LUAN

Tich hop GIS va céng nghé Web dd mé ra
rat nhiéu co hoi cho viéc chia s& théng tin thong
qua internet. Bai bao nay giéi thiéu co héi da
dugc van dung nhu thé ndo trong viéc khai thac

dir lieu khong gian vé hé thong ha tang thoét
nuéc théng qua mang internet. Cha trong dén
viéc giam chi phi dau tu, hé théng duoc xay
dung bang cach sir dung cac san pham phan
mém mi nguon m& nhu Geoserver va
OpenLayers. Tuy nhién, dé tan dung tinh wu viét
cua cong nghé web duoc phat trién boi
Microsoft, hé thng dwoc xay dung dua trén nén
tang cua cong nghé ASP.NET. Hé théng duoc
tién hanh thir nghiém thanh cong tai cong ty
thoat nuéc do thi thanh phé H6 Chi minh. Véi
hé théng nay, nhan vién tir cac xi nghiép truc
thudc cong ty thoat nude do thi khdng can phai
c6 mot phan mém GIS ma chi can ¢6 mot trinh
duyét web va internet 1a da c6 thé truy xuat toi
co so dir liéu thoat nudce luu trit tai tru so chinh
cua cong ty, xem va tra xét thdng tin hé thong
thoat nudc, thyuc hién cac thong ké vé ha tang co
s& thoat nudc mot cach dé dang.
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Exploiting a drainage database via internet

e Tran Trong Duc

Ho Chi Minh city University of Technology, VNU-HCM, Vietnam

ABSTRACT

To manage the HCMC drainage system, the
city’s Urban Drainage Company has been
developing a desktop GIS based on ArcGIS
software, ESRI.  In this system, drainage
database is organized into Geodatabase model
and is stored in a server placed at the company
headquarter. The company’s satellite offices can
get access to the server’s database through a
virtual private network. With this arrangement,
investment cost will increase rapidly if the
company is going to equip GIS software to
workstation of every related staff. To avoid this
investment burden problem, a WebGIS system

has been developed based on ASP.NET
framework of Microsoft, as well as the open
source products Geoserver, and OpenLayers.
With this webGIS, the company staff can access
to drainage database from everywhere through
the Internet by using just a normal web browser
making requests for data through a standard web
page. They can also carry out several basic GIS
functions, such as viewing, querying, and doing
statistics and making graph. The system has been
tested and proved to work effectively enabling
the company staff to cost-effectively exploit its
drainage Geodatabase through the internet.

Keywords: GIS, WebGIS, Drainage Network, Geoserver, OpenLayers
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