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Loi dau tién, em xin chan thanh cam on qui Thay C6 dang cong tac tai Truong
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3TOM TAT

Dé tai nghién ciru “Ung dung cdng nghé ma nguén mé xay dung WebGIS
théng tin hanh chinh Thanh phé H6 Chi Minh” dugc tién hanh tai Phong ky thuat —
Trung tdm &ng dung hé théng thong tin dia Iy — S Khoa hoc va Cong nghé Thanh phé
Ho Chi Minh, thoi gian thuc hién tir ngay 25 thang 01 nam 2013 dén ngay 25 thang 05

nam 2013. Pé tai thuc hién theo trinh tu sau:

Xay dung co s& dir liéu théng tin hanh chinh Thanh phé HS6 Chi Minh trong

hé quan tri co so dit liéu PostgreSQL.

- Thiét ké giao dién va dua co so dir liéu hién thi 18n nén web bang cong nghé
m& ngudon mo GeoServer, thu vién OpenLayers, cac ngbn ngit lap trinh
HTML, JavaScript.

- Ung dung thu vién thao tac voi GeoServer tao kiéu hién thi (style) cho cac
l6p dix liéu.
- Chinh stra va cap nhat dix liéu thugc tinh trong hé quan tri co so dir ligu
PostgreSQL bang Java.
Két qua thu duoc:

- Xay dung WebGIS thdng tin hanh chinh Thanh phé H5 Chi Minh, c¢6 nhiéu

chirc ning, giao dién than thién, dé sir dung.

- Bao c4o va trinh bay noi dung dé tai.
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Chuong 1
MO PAU

1.1.  Tinh cip thiét

Viéc luu trit thong tin trén ban d6 gidy gay kho khin trong viéc tim kiém, chinh
stra va cap nhat thuoc tinh caa ddi tuong. Piu nay dit ra van dé 1am thé nao dé dua
ban d6 va thong tin thudc tinh 1én web dé luu trir va hién thi théng tin mot cach dé
dang.

Cong nghé web va hé thdng thong tin dia Iy (GIS) ngay cang phat trién, doi hoi
viéc xem ban do trén Internet dugc chi trong. Su két hop gitta cong nghé web, hé
thdng thong tin dia ly (GIS) tao thanh WebGIS dap tng duoc yéu cau trén.

WebGIS trong thoi gian gan day phat trién manh mé va 1a xu hudng phd bién,
khéng chi hién thi duoc dang thong tin thuan tdy ma nd con hién thi thong tin khong
gian hiru ich cho ngudi sir dung.

Thanh phé H5 Chi Minh Ia trung tdm kinh té, vin héa, x4 hoi cua ca nudc.
Thanh phb cd 24 quan huyén truc thudc véi dan s hon 7 triéu nguoi (théng ké ngay
01/04/2009) gay khé khan trong viéc tim kiém va tra ciru thong tin hanh chinh. Dé tai:
“Ung dung CAng nghé ma nguoén ma xay dung WebGIS thdng tin hanh chinh Thanh
phd H6 Chi Minh” duoc thyc hién dé hd trg ngudi dung c6 thé tim kiém va truy van
mét s6 thong tin hanh chinh can thiét trén web.

1.2.  Muc tiéu dé tai

Xay dung hé théng co s¢ dir lidu hanh chinh Thanh phé HS Chi Minh, gilp

nguoi quan ly quan Iy tot dir liéu thong tin hanh chinh duoc thé hién truc quan trén

web.

Str dung cac cong cu, phan mém ma ngudn mad dé khong phat sinh nhiéu chi phi

ma van dam bao hiéu qua.



Xay dung WebGIS thong tin hanh chinh Thanh phd H6 Chi Minh c6 3 16p dix

liéu: ranh gidi quan, ranh gi¢i phuong va ay ban nhan dan phuc vu cdng tac tra ctiru va

tim kiém théng tin hanh chinh. Cu thé théng tin hanh chinh gom: tén don vi hanh

chinh, md don vi hanh chinh, sé don vi hanh chinh (s6 lwong xa/phuong cua

quan/huyén), dién tich va dan sb.

1.3.

Gidi han va pham vi dé tai

Vé khong gian: nghién ciu trong pham vi Thanh phé H6 Chi Minh.

Vé thoi gian: dé tai thuc hién trong 4 thang (tr ngay 25/01/2013 dn ngay
25/05/2013) tai Phong ky thuat — Trung tdm Gng dung hé thdng thong tin dia ly —
S Khoa hoc va Cong nghé Thanh ph H6 Chi Minh.

Vé noi dung: dé tai xay dung trang WebGIS hién thi thdng tin caa cac 1op dit liéu,
cdng cu tuong tac ban d6 co ban, truy van va cap nhat di liéu thudc tinh.

Vé cbng nghé: tng dung cong nghé mi ngudn md GeoServer, thu vién
OpenLayers, JavaScript va HQTCSDL PostgreSQL.



Chuong 2
TONG QUAN

2.1.  Téng quan vé khu vuc nghién ciru Thanh phé Hé Chi Minh

Thanh phé H6 Chi Minh 14 thanh phé dong dan nhat, déng thoi ciing 13 trung
tam kinh té, van hoa, gido duc quan trong caa Viét Nam. Hién nay, Thanh phd Ho Chi
Minh va Thu d6 Ha Noi la d6 thi loai dac biét cua Viét Nam. Vi tri dia ly khu vuc
Thanh ph H6 Chi Minh nam trong khoang:

— Tur10°10" dén 10°38' vi Bac va tir 106°22' dén 106°54' kinh Dong.

— CO6 dién tich hon 2000 km2, phia Bic giap tinh Binh Duong, Tay Bac giap tinh Tay
Ninh, Dong va Béng Béc giap tinh Bong Nai, Péng Nam giap tinh Ba Ria - Viing
Tau, Tay va Tay Nam giap tinh Long An va Tién Giang. Nim & mién Nam Viét
Nam, véi vi tri tim diém cua khu viuc Bong Nam A, Thanh phd H5 Chi Minh 1a
mot dau mdi giao thdng quan trong vé ca duong bo, dudng thay va duong khéng,

ndi lién cac tinh trong viing va con 1a mot cira ngd quéc té.

Nam trong ving chuyén tiép giita mién Dong Nam Bo va Tay Nam Bo, Thanh
phd H6 Chi Minh ngay nay bao gém 19 quan va 5 huyén, tong dién tich 2.095,06 km2.
Theo két quéa diéu tra dan sd chinh thirc vao thoi diém 0 gio ngay 1 thang 4 nam 2009
thi dan s6 thanh pho 1a 7.162.864 nguoi (chiém 8,34% dan s6 Viét Nam), mat do trung
binh 3.419 nguoi/km2. Pén nam 2011 déan s thanh phd tang 1én 7.521.138 nguoi. Tuy
nhién néu tinh nhitng ngudi cu tra khong ding ky thi dan sd thuc té cia thanh phd
vuot trén 10 triéu nguoi. Giit vai trd quan trong trong nén kinh t& Viét Nam, Thanh
phd HO Chi Minh chiém 21,3% tong san pham (GDP) va 29,38% tong thu ngan sach
clia ca nude. Nho diéu kién ty nhién thuan loi, Thanh phé H6 Chi Minh tré thanh mot
dau méi giao thong quan trong ctia Viét Nam va Pong Nam A, bao gom ca dudng bo,
duong sat, duong thity va duong khong. Vao nam 2007, thanh phd dén khoang 3 triéu

khach du lich qudc té, tic 70% luong khach vao Viét Nam. Céac linh vuc gido
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duc, truyén thong, thé thao, giai tri, Thanh phdé H6 Chi Minh déu gitt vai trd quan

trong bac nhat.

BRVT

b }‘
TIEN GIANE&‘Q I

Hinh 2.1: Ranh gi6i hanh chinh Thanh phé H6 Chi Minh
(Ngudn: Trang tin dién tir TP.HCM - www.hochiminhcity.gov.vn)

Tuy vay, Thanh phé H6 Chi Minh dang phai d6i dién voi nhitng van dé ctia mot
d6 thi 16n. Trong ndi 6 thanh phd, dudng sa trd nén qua tai, thudng xuyén un tic. Hé
thong giao thong cong cong kém hiéu qua. Moi truong thanh phd ciing dang bi 6
nhiém do phuong tién giao thong, cac cong trudong xay dung va cong nghiép san xuat.
Dic biét viéc quan 1y thong tin hanh chinh ngiy cang kho khan khi dan s ting nhanh,
dé tai “Ung dung cong nghé ma ngudén mé xay dung WebGIS thong tin hanh chinh
Thanh ph6 Ho Chi Minh” hd tro can bod quan ly cap nhat, truy van mot s thong tin
hanh chinh co ban, dé giam chi phi va cong nghé hoa viéc quan ly thong tin hanh
chinh bang cach thii cong. Ngudi ding thong qua trang web biét duoc thong tin cu thé
ctia mdi don vi hanh chinh tryc thudc Thanh phd H6 Chi Minh.
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2.2.  Tong quan vé kién trac WebGIS

Kién tric web caa hé thdng thdng tin dit liéu khong gian ciing gan gidng nhu
kién trac danh cho mot hé thdng thdng tin web co ban khac, ngoai trir ¢6 sir dung ky
thuat GIS. C6 nhiéu dang céng nghé cho viéc thanh Iap web cho théng tin khéng gian
nhu: MapServer, GeoServer, ArcGIS Server,...

Co s6 dir liéu khong gian s& dugce dung dé quan ly va truy xuat dit liéu khong
gian, dugc dat trén Data Server. Nha kho hay noi luu trir (Clearing House) dugc dung
dé Iuu trir va duy tri siéu di lieu Metadata vé nhitng di liéu khong gian tai nhitng Data
Server khac nhau. Dya trén nhitng thanh phan quan ly dit liéu, tng dung Server va mod
hinh Server dugc dung cho ¢ng dung hé théng dé tinh toan théng tin khéng gian qua
cac ham cu thé. Tt ca két qua tinh toan cua tng dung Server s& dugc goi dén Web
Server dé thém vao cac g6i HTML, goi cho phia client va hién thi noi trinh duyét web.
a) Cilent giri yéu cau cua ngudoi st dung thdng qua giao thire HTTP dén Web Server.
b) Web Server nhan yéu cau cia nguoi dung tir cilent, xt ly va chuyén tiép yéu cau

dén (ng dung trén Server c6 lién quan.

c) Application Server (chinh la cac ung dung GIS) nhan cac yéu cau cu thé ddi voi
cac ung dung va goi cac ham c6 lién quan dé tinh toan xur ly. Néu c6 yéu cau dir
liu n6 s& giri yéu cau dit liéu dén Data Exchange Center (trung tim trao doi dir
lisu).

d) Data Exchange Center nhan yéu cau di liéu, tim kiém vi tri di lidu, sau d6 gii yéu
cau dir liéu dén Data Server chtra dit liéu can tim.

e) Data Server tién hanh truy van dir liéu can thiét va tra dix liéu nay vé cho Data
Exchange Center.

f) Data Exchange Center nhan nhiéu nguon di liéu tir Data Server, sap xép logic di

licu theo yéu cau va tra dir liéu vé cho Application Server.

g) Application Server nhan dir liéu tra vé tir cac Data Exchange Center va dua chung

dén cac ham can sir dung, xu ly, tra két qua vé Web Server.



h) Web Server nhan két qua xir 1y, thém vao cac code HTML, PHP, ... dé c6 thé hién

thi 1&n trinh duyét, gui tra két qua vé cho trinh duyét dudi dang cac trang web.

Web browser: HTML (ActiveX,
- in, Applet, Script language. )

¥T- 1o

Clients

o =
3
Web ———
S Web Server: IIS (CGI. ISAPI, ASP
Server, MAPI)
/ \
SI 1 b -3
-
e Spatial - e
specific Application server: (maodel
SCTVET server, method server)
/ \
R'T 1 < ‘g‘
Duata — =~
exchange Clearing house: (catalog server,
_______ center meta data server)
/ \
n
\g’/—'
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[ o= [ ozasever soowssoe
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Hinh 2.2: Kién trac hé théng WebGIS
(Ngudn: Climate GIS — www.climategis.com)
Kién tric 3-tier gdm 3 thanh phan co ban, dai dién cho 3 tang:

1) Database (Data tier): 1a noi luu trit cc dit liéu dia ly bao gém cac dix liéu khong
gian va phi khéng gian. C4c dir liéu nay duoc quan tri boi cac hé quan tri co so dir liéu
nhu: Oracle, MS SQL Server, Esri SDE, PostgreSQL,... hoac la cac dang file di liéu
nhu: Shapefile, Tab, XML,... Cac di liéu nay duoc thiét ké cai dat va xay dung theo



ting quy trinh cu thé. TUy theo quy md va yéu cau cua hé thdng ma té chic lva chon

cdng nghé quan tri co s& dir liéu cho phu hop.

2) Application Server (Bussiness tier): thuwong dugc tich hop trong mot Webserver
nao d6, vi du nhu cac Web Server ndi tiéng Apache Tomcat, Internet Information
Server. Do 1a mot tng dung phia Server nhiém vu chinh caa né 1a tiép nhan cac yéu
cau tur client, 1ay dit liéu tir phia co s& dit liéu theo yéu cau client, trinh bay di liéu

theo ciu hinh dinh sin hoic theo yéu cau cua client va tra két qua vé theo yéu cau.

3) Client (Presentation tier): thong thuong don thuan 12 mot Browser nhu Internet
Explorer, FireFox, Google Chome,... d¢ m¢d cac trang web theo URL dinh sin. Cac
ng dung client c6 thé 1a 1 Website, Applet, Flash,... duoc viét bang cac cong nghé
chuan ma W3C di chang thuc. Cac client d6i khi ciing 1a mot wng dung Desktop

tuong tu nhu phan mém MapInfo, ArcMap, ...

2.3.  Giéi thiéu cong nghé ma ngudn mé GeoServer va thw vién ma nguén mé
OpenLayers

2.3.1. Cdng nghé ma ngudn mé GeoServer

WebGIS 13 xu huéng phé bién thong tin manh mé trén Internet khong chi dudi
goc d6 thdng tin thudc tinh thuan tdy ma né két hop duogc véi thdng tin khdng gian
hitu ich cho nguoi st dung. Tiép can cdng nghé WebGIS phi hop 1a yéu té quan trong
dé xay dung mot WebGIS hoan chinh va c6 kha ning dap (ng phat trién trong tuong

lai. Dé tai nay ang dung cong nghé ma nguon mo GeoServer dé xay dung WebGIS.

GeoServer 1a mot may chii mi nguén mé vdi muc dich két ndi nhirng thong tin
dia 1y c6 sin t6i cac WebGIS (trang web dia 1y) st dung chuan mo. Pugc bat dau boi
mdt to chirc phi lgi nhuan c6 tén The Open Planning Project (TOPP), nham muc dich
hd trg viéc xir 1y thong tin khong gian dia 1y voi chat lugng cao, don gian trong st
dung, 12 phdn mém ma ngudn md nham cung cip va chia sé dit liéu. Pugc ky vong s&
tr thanh mot phuong thirc don gian dé két ndi nhitng ngudn thong tin cd sin tir
Google Earth, NASA World Wind nhidm tao ra cac dich vu Webmap nhu Google

Maps, Windows Live Local va Yahoo Maps.



GeoServer dugc viét bang ngdn ngir java, cho phép nguoi st dung chia sé va
chinh st dit li¢u khong gian dia 1y (geospatial data). La mdt dy an mang tinh cOng
ddng, GeoServer duoc phat trién, kiém thir va hd trg bai nhiéu nhém ddi tuong va to
chtrc khac nhau trén toan thé giéi. GeoServer 1a sy phdi hop cac chuan hoat dong cia
Open Geospatial Consortium (OGC), Web Map Service (WMS), Web Feature Service
(WFS). GeoServer la thanh phan nén tang cua Geospatial Web.

Chuan ma va kha ning chia sé dir liéu khdng gian:

—  GeoServer cho phép ngudi ding hién thi thong tin khong gian. Cung cdp chuan
Dich vu ban d6 (Web Map Service - WMS), GeoServer co thé tao ban db va xuit
ra nhiéu dinh dang. OpenLayers, mét thu vién ban dd hoan toan mién phi, duoc
tich hop ciing GeoServer gilp cho cdng viéc tao ban dd trd nén don gian hon bao
gior hét.

— GeoServer hd trg rat nhiéu style ban d6, twong thich véi chuan Web Feature
Service (WFS).

—  GeoServer cho phép chia sé va chinh stra dit liéu dang duoc dung dé hién thi ban
do.

M ap Feature GeoVebhiRSS KL
WIEWWENR WIEVEN VIEVWETS WiEWWEL G5 viewer
or editor

Feoderver

Wil S VwES GeoRSS Bl
{maps) (features) x A
J._n

WCS

Feature ________ o coveianes
Map data .................. p
drawﬂg

Datastores

Shapefiles Databases

Hinh 2.3: Giao dién GeoServer

(Ngudn: Béach khoa toan thu mé Wikipedia — www.vi.wikipedia.org)
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Céc dat trung cua GeoServer:

~ GeoServer cho phép xuét dit liéu linh hoat dua vao viéc hd tro cac chuan KML,
GML, Shapefile, GeoRSS, PDF, GeoJSON, JPEG, GIF, SVG, PNG...

~  GeoServer ¢ thé doc duogc nhiéu dinh dang dir li€u, bao gém PostGIS, Oracle
Spatital, ArcSDE, DB2, MySQL, Shapefile, GeoTIFF, GTOPO30 va nhiéu loai
khéc. Bén canh d6, GeoServer con c¢6 thé chinh stra dit liéu nhe nhitng thanh phén

xtr Iy ctia Chuan Web Feature Server.

- GeoServer dugc xay dung dua trén goéi thu vién ma nguén mé& GeoTools, duoc viét
b1 ngdn ngilr java.

—  GeoServer hd trg viéc chia sé dir liéu khong gian dia 1y 1én Google Earth thong qua
dac tinh Network link' st dung KML.

2.3.2. Thu vién ma ngudn mé OpenlLayers

OpenLayers la b thu vién JavaScript hd tro hién thi ban db trén céc tng dung
web, duoc viét biang ngén ngir JavaScript. OpenLayers khong chi 1a thu vién cung cp
moét APl JavaScript ma né co thé két hop cac ban d6 tir nhiéu nguon khac nhau vao
trang web hoac ung dung.
Dic diém ndi bat cua thu vién OpenLayers:
— BO6 thu vién ma ngudn mo.
— Tuén theo chuén quéc té.
— HO tro nhiéu loai dich vu (WMS, WFS, WCS,...) va Map Server nhu ArcGIS,

GeoServer, MapServer.

— DPoc duoc cac dinh dang trén Google Map, OpenStreetMap,...

— Hd tro xay dyng c4c thao tac trén ban do.


http://vi.wikipedia.org/wiki/Google_Earth

2.4.  Cac ngén ngir 1ap trinh HTML, Java, JavaScript
2.4.1. Ngon ngir HTML

HTML (Hyper Text Markup Language, hay 12 "Ngén ngit Panh ddu Siéu vin
ban") la mot ngén ngtr danh dau duoc thiét ké ra dé tao nén céc trang web vai cac méau
thong tin dugc trinh bay trén World Wide Web. HTML dugc dinh nghia nhu 1a mét
tmg dung don gian cia SGML va duogc sit dung trong céc t6 chirc can dén cac yéu cau
xuit ban phuc tap. HTML da tro thanh mét chuan Internet do to chire World Wide
Web Consortium (W3C) duy tri. HTML dang dugc phét trién tiép v6i phién ban hién
tai HTML5 da mang lai dién mao mdi cho Web.

Bing cach dung HTML dong hodc Ajax, lap trinh vién c6 thé duoc tao ra va xur
1y béi $6 luong 16n cac cong cuy, tir mot chuong trinh soan thao van ban don gian — co
thé gd vao ngay tir nhimg dong diu tién— cho dén nhitng coéng cu xuit

ban WYSIWYG phuc tap.
2.4.2. Ngon ngir Java

Java 1a mot ngdn ngit 1ap trinh dang lap trinh huéng dbi twong (OOP). Khac voi
phan 16n ngoén ngit 14p trinh thoéng thudng, thay vi bién dich md ngudn thanh ma
may hoic thong dich mi ngudn khi chay, java duoc thiét ké dé bién dich mi ngudn
thanh bytecode, bytecode sau d6 s€ dugc moi truong thuc thi (runtime environment)
chay. Bang cach nay, Java thuong chay chdm hon nhiing ngdn ngit l4p trinh théng

dich khac nhu C++, Python, Perl, PHP, C#...

CU phép java duoc vay muon nhiéu tir C & C++ nhung ¢ cu phap hudng doi
tugng don gian hon va it tinh nang xir 1y cap thap hon. Do d6 viéc viét mot chuong

trinh bang java dé& hon, don gian hon, d& t6n cong stra 16i hon.
2.4.3. Ngon ngir JavaScript

JavaScript theo phién ban hién hanh, la mot ngdén nglr 1ap trinh kich ban dya
trén dbi tuong duoc phat trién tir cac ¥ niém nguyén mau. Ngon ngit ndy dugc ding
rong rai cho cac trang web, nhung ciing dugc ding dé tao kha ning viét script sir dung

cac d6i twong nam san trong cac ung dung. N6 vén dugce phét trién boi Brendan

1V


http://vi.wikipedia.org/wiki/Ng%C3%B4n_ng%E1%BB%AF_%C4%91%C3%A1nh_d%E1%BA%A5u
http://vi.wikipedia.org/wiki/Trang_web
http://vi.wikipedia.org/wiki/World_Wide_Web
http://vi.wikipedia.org/wiki/SGML
http://vi.wikipedia.org/wiki/Internet
http://vi.wikipedia.org/wiki/World_Wide_Web_Consortium
http://vi.wikipedia.org/wiki/World_Wide_Web_Consortium
http://vi.wikipedia.org/wiki/HTML5
http://vi.wikipedia.org/wiki/Web
http://vi.wikipedia.org/wiki/HTML_%C4%91%E1%BB%99ng
http://vi.wikipedia.org/wiki/Ajax_(l%E1%BA%ADp_tr%C3%ACnh)
http://vi.wikipedia.org/wiki/WYSIWYG
http://vi.wikipedia.org/wiki/Ng%C3%B4n_ng%E1%BB%AF_l%E1%BA%ADp_tr%C3%ACnh
http://vi.wikipedia.org/wiki/L%E1%BA%ADp_tr%C3%ACnh_h%C6%B0%E1%BB%9Bng_%C4%91%E1%BB%91i_t%C6%B0%E1%BB%A3ng
http://vi.wikipedia.org/wiki/Tr%C3%ACnh_bi%C3%AAn_d%E1%BB%8Bch
http://vi.wikipedia.org/wiki/M%C3%A3_ngu%E1%BB%93n
http://vi.wikipedia.org/wiki/M%C3%A3_m%C3%A1y
http://vi.wikipedia.org/wiki/M%C3%A3_m%C3%A1y
http://vi.wikipedia.org/wiki/Tr%C3%ACnh_th%C3%B4ng_d%E1%BB%8Bch
http://vi.wikipedia.org/w/index.php?title=Bytecode&action=edit&redlink=1
http://vi.wikipedia.org/wiki/C%2B%2B
http://vi.wikipedia.org/wiki/Python
http://vi.wikipedia.org/wiki/Perl
http://vi.wikipedia.org/wiki/PHP
http://vi.wikipedia.org/wiki/C
http://vi.wikipedia.org/wiki/C%C3%BA_ph%C3%A1p
http://vi.wikipedia.org/wiki/C_(ng%C3%B4n_ng%E1%BB%AF_l%E1%BA%ADp_tr%C3%ACnh)
http://vi.wikipedia.org/wiki/C%2B%2B
http://vi.wikipedia.org/wiki/Ng%C3%B4n_ng%E1%BB%AF_l%E1%BA%ADp_tr%C3%ACnh_k%E1%BB%8Bch_b%E1%BA%A3n
http://vi.wikipedia.org/w/index.php?title=D%E1%BB%B1a_tr%C3%AAn_%C4%91%E1%BB%91i_t%C6%B0%E1%BB%A3ng&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=D%E1%BB%B1a_tr%C3%AAn_%C4%91%E1%BB%91i_t%C6%B0%E1%BB%A3ng&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=L%E1%BA%ADp_tr%C3%ACnh_d%E1%BB%B1a_tr%C3%AAn_nguy%C3%AAn_m%E1%BA%ABu&action=edit&redlink=1
http://vi.wikipedia.org/wiki/Trang_web
http://vi.wikipedia.org/w/index.php?title=Brendan_Eich&action=edit&redlink=1

Eich tai Hang truyén thong Netscape voi cai tén dau tién Mocha, rdi sau d6 doi tén
thanh LiveScript, va cubi cung thanh JavaScript. Gidng Java, JavaScript co cu
phap tuong ty C, nhung né gan vai Self hon Java. .js 12 phan md rong thudng dugc

ding cho tap tin ma ngudn JavaScript.

JavaScript ¢c6 mot sé d6i tugng dinh nghia sin, bao gom mang (Array), dbi
tugng dai s6 Bool (Boolean), ddi twong ngay thang (Date), d6i twong ham (Function),
dbi twong toan hoc(Math), ddi twong sé (Number), dbi twong dbi twong (Object), ddi
tuong biéu thie tim kiém (RegExp) va d6i tuwong chudi ky tu (String). Cac ddi tuong
khac 14 dbi twong thudc phan mém chu (phadn mém ap dung JavaScript - thuong 13

trinh duy¢t).
2.5.  Tinh hinh phat trién WebGIS trén thé giéi va Viét Nam

WebGIS 1a xu huéng phé bién thong tin manh mé trén internet khong chi dudi
goc d6 thdng tin thudc tinh thuan tdy ma né két hop dugc véi thdng tin khdng gian
hiru ich cho ngudi sir dung. Kha ning ¢ng dung WebGIS bao gom:

- Ngudi dung internet c6 thé truy cap dén cac ung dung GIS ma khdng can phai mua
phan mém. Piéu ndy gilp ching ta tiét kiém duoc chi phi d6i véi mot hé théng
GIS boi cac phan mém GIS hién nay c6 gia thanh rat cao.

- Dbi voi phan 16n ngudi dung khong c6 kinh nghiém vé GIS thi viéc s dung
WebGIS s& don gian hon 13 viéc sir dung cac phan mém GIS khac.

- Hién nay trén thé gigi cd nhidu céng nghé vé& WebGIS nhu: GeoServer,
MapServer, ESRI,...

WebGIS duogc tng dung ngay cang nhiéu & cac nudc phat trién nhu: Hoa Ky,
Nhat Ban,... cac (ng dung WebGIS dua vao thuc té mang lai nhiéu hiéu qua vé kinh
té - x& hoi — méi truong cho nhidu cudong qudc, trong d6 c6 hé thong WebGIS hd tro
phat trién cong dong tai tinh Shimane - Nhat Ban, dugc phat trién bai Trung tam
nghién ctu vang ndi (Mountainous Region Research Center — MRRC).

Tai Viét Nam tinh hinh nghién ciiu va ang dung WebGIS trong nhitng nam gan
day luon dugc quan tdm, cac dé tai c6 gia tri nhu: Ung dung cong nghé WebGIS dé
xay dung co so dit liéu phuc vu khai thac tiém nang du lich bén viing tinh Quang Tri,
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http://vi.wikipedia.org/w/index.php?title=Brendan_Eich&action=edit&redlink=1
http://vi.wikipedia.org/wiki/Netscape
http://vi.wikipedia.org/wiki/Java_(ng%C3%B4n_ng%E1%BB%AF_l%E1%BA%ADp_tr%C3%ACnh)
http://vi.wikipedia.org/wiki/C%C3%BA_ph%C3%A1p
http://vi.wikipedia.org/wiki/C%C3%BA_ph%C3%A1p
http://vi.wikipedia.org/wiki/C_(ng%C3%B4n_ng%E1%BB%AF_l%E1%BA%ADp_tr%C3%ACnh)
http://vi.wikipedia.org/w/index.php?title=Self_(ng%C3%B4n_ng%E1%BB%AF_l%E1%BA%ADp_tr%C3%ACnh)&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=Ph%E1%BA%A7n_m%E1%BB%9F_r%E1%BB%99ng&action=edit&redlink=1
http://vi.wikipedia.org/wiki/T%E1%BA%ADp_tin
http://vi.wikipedia.org/wiki/M%C3%A3_ngu%E1%BB%93n
http://vi.wikipedia.org/w/index.php?title=%C4%90%E1%BA%A1i_s%E1%BB%91_Bool&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=Ng%C3%A0y_th%C3%A1ng&action=edit&redlink=1
http://vi.wikipedia.org/wiki/To%C3%A1n_h%E1%BB%8Dc
http://vi.wikipedia.org/wiki/S%E1%BB%91
http://vi.wikipedia.org/wiki/Bi%E1%BB%83u_th%E1%BB%A9c_t%C3%ACm_ki%E1%BA%BFm

Ung dung céng nghé ma nguon mo xay dung WebGIS phuc vu cong tac tu van dia
diém thi dai hoc — cao dang trén dia ban Thanh phd H6 Chi Minh,... WebGIS phat
trién manh & Viét Nam dang duoc nhidu nguoi sir dung cd thé ké dén la Viét ban d6

www.vietbando.vn.
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3.1

Chuong 3
DU LIEU, NOI DUNG VA PHUONG PHAP

Dir ligu

Céc shapefile lién quan dén Thanh phé H6 Chi Minh duoc lay tir ngudn di lidu

OSM (OpenStreetMap) URL: www.downloads.cloudmade.com gom:

3.2
[ ]

Shapefile ranh gidi quan.
Shapefile ranh gi¢i phuong.

Shapefile uy ban nhan dan.

. Nbi dung, dbi tweng va Phwong phap nghién ciru

Noi dung nghién ctru

Xay dung co s¢ dit liu théng tin hanh chinh Thanh phé H6 Chi Minh trén phan
mém PostgreSQL.

Dua shapefile hanh chinh Thanh phé H5 Chi Minh 1&n nén web bang cong nghé ma
ngudn md GeoServer, thu vién Openlayers va cac ngdbn ngit 1ap trinh HTML,
Javascript.

Ung dung huéng din sir dung thao tac véi GeoServer chinh sira kiéu hién thi
(style) cua cac dbi tuong.

Chinh stra va cap nhat dr liéu thugc tinh trong hé quan tri co s¢ dir liéu
PostgeSQL.

Péi tuong nghién ciu

Cau truc dit liéu dia ly (dix liéu thong tin hanh chinh Thanh phd H6 Chi Minh) luu
trir trong HQTCSDL PostgreSQL.

Nghién cau cach xay dung, phat trién WebGIS bang céng nghé ma nguon mo
GeoServer, OpenLayes két hop véi PostgreSQL.

Tim hiéu mot s6 ngdn ngit 1ap trinh nhu: Java, JavaScript, HTML.

Tim hiéu phuong thirc két ndi ciia GeoServer bang ngdn ngir Java.


http://URL:%20www.downloads.cloudmade.com

— Tim hiéu cach truy van dix liéu trong PostgreSQL bing Java.

e Phuong phap nghién ctru

— Tham khao, téng hop tai liéu lién quan dén: GIS, WebGlIS, Postgis, PostgreSQL,
cac cong cu - phan mém ma ngudn ma,... tir internet va hoc hoi kinh nghiém thuc
té tai Trung tdm ung dung hé thong thong tin dia Iy — S Khoa hoc va Cong nghé
Thanh phb H6 Chi Minh.

— Sir dung cdng nghé ma ngudn mo GeoServer va thu vién OpenLayers thanh lap
trang WebGIS thé hién 3 16p dit liéu: ranh gii quan, ranh giéi phuong va ty ban
nhan dan. Bang ngdn ngir lap trinh HTML va Javascript lap trinh trén phan mém
Eclipse SDK.

3.2.1. Chirc ning cia WebGIS

e Churc ning phan quyén truy cap

- Phan quyén ngudi ding.

- Phan quyén nguoi quan tri.

e Chtic nang hién thi dit liéu

— Hién thi toan bo 3 16p dit liéu ban do.

— Hién thi cac 16p ban db theo tly chon cua ngudi ding.

— Thay ddi ti 1& ban do bing chtrc ning zoom (phdng to, thu nho).

— Zoom dén khu vuc can hién thi.

— Hién thi thdng tin v& d6i tuong trén ban do.

e Chtic nang phan tich truy van di lidu

— Thuyc hién viéc tim kiém cac dit liéu theo yéu cau.

— Cho phép nguoi dung chinh stra va cap nhat thong tin thudc tinh.

— Thong tin sau khi dugc chinh sta va cap nhat sé luu trit trong HQTCSDL
PostgreSQL.
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3.2.2. Cau tric cia hé théng WebGIS bing cong nghé GeoServer

W

Application layer

Hinh 3.1: CAu trac hé thng WebGIS bing cong nghé GeoServer

(Ngudn: Climate GIS — www.climategis.com)

e Phan trinh bay: duoc xay dung bang ngdn ngir Java, JavaScript va HTML. Thuc
hién nhiém vu xtr 1y cac thao tac, luu trir thong tin, dam nhan vai tro trung gian,
truyén nhan dit liéu gitta nguoi st dung véi Web Server.

e Phan ung dyng: chia lam hai thanh phan 1a Apache Tomcat va GeoServer (ca hai
déu duogc phét trién du trén cong nghé Java).

— Apache Tomcat: dam nhan trdch nhiém phat sinh giao dién va cac thu vién Script
dé twong tac voi Client, dong vai tro trung gian 1a cau ndi gita Client va
GeoServer, nd s& giri yén cau cua Client dén GeoServer va nhan dit liéu tra vé dé
gui lai cho Client.

— GeoServer: Xu ly c4c thao tac phét sinh trong ban d6 nhu: phéng to, thu nho, tra

ctiru théng tin. N6 1a phan trung gian gitta Apache Tomcat va phan co so dir liéu,
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tiép nhan yéu cau tr Apache Tomcat rdi truy van dén phan co so dit liéu dé lay

thong tin, sau d6 tién hanh xir 1y va tra vé két qua cho Apache Tomcat.

e Phén co so dit liéu: dong vai trd 13 trung tdm lwu trix dit liéu dix liéu dia Iy duoc dat

trén Data Server, cac tng dung Server gui két qua tinh toan dén Web Server, gui

cac goi HTML dén phia Cilent va hién thi théng tin 1&n trinh duyét.
3.2.3. Céac buéc tién hanh

e Tao Databases trong PostgreSQL dé luu trit co s& dit liéu: nhap chudt phai vao

Databases trong Object browser chon New Databases xuat hién hop thoai.

v

| | New Database...

2

Name
OID

‘ Owner

Comment

| Properties | Definition | Variables | Privieges [ sqL |

tphcm

postgres

] [ Cancel

Trong hop thoai c6:

Hinh 3.2: Hop thoai tao Databases
(Ngudn: Phan mém PostgreSQL)

— Name: tén co so dit liéu mudn tao 1a tphcm

— Owner: chon postges

— Nhap chudt phai chon OK, khai tao thanh cong mot Database mai ¢6 tén la tphem
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Group Roles (0)

O.tzje LTRSS _I Properties [ Statistics ] Dependencies [ Dependents ]
5| Server Groups
B@ Servers (1) Database Owner Comment
- [J PostgreSQL 9.1 (locahost:5432) (8 dongnai postgres
ED [ postgres postgres default administrative connection database
g donsgnal (38 template_postgis  postares
#-[_] postgres 1
[‘ template_postais (3 tphan PR
&[] tphem
[#-7% Tablespaces (2)

Login Roles (1)

Hinh 3.3: Co s dit liéu Thanh phd H6 Chi Minh
(Ngudn: Phan mém PostgreSQL)
Pua shapefile Ién Databases tphcm: trén thanh cong cu cua postgreSQL chon biéu
(&8 - PostGIS Shapefile and DBF Loader xuit hién hop thoai.

tuong

) Shape File to PostGIS Importer l=lE]| =]
-Shape File
[‘:* hcquan_project.shp [ B]
-PostGIS Connection-
Username: EApostgres ~‘
Password: [ oo ‘
Server Host: ilocalhost ' ;5432 ‘
Database: {tphcm - l
Test Connection... Connection succeeded.
-Configuration
Destination Schema: | public _ SRID: 3405 |
Destination Table: hcquan_pro;ect Geometry Column: E.t.P-\"ej_igeom ‘}
[ Options... ] [ Import ] [ About ] ’ Cancel ]
Import Log
Connecting: host=localhost port=5432 user=postgres dbname=tphcm ol
password=""** |i|
Connection succeeded. o

Hinh 3.4: Hop thoai dua shapefile 1én Databases
(Ngudn: Phan mém PostgreSQL)
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Trong do:

— Shape File: chon shapefile can dua 1én Databases tphcm
— Destination Table: dat tén cho shapefile

— SRID: mi sb hé toa do twong tng véi shapefile

Nhap chudt trai vao Options xuat hién hop thoai

r@ Import Options R
1 UTF-8 DEBF file character encoding

[ Preserve case of column names

[ Do not create 'bigint' columns
I Create spatial index automatically after load

] Load only attribute (dbf) data

[ Load data using COPY rather than INSERT

] Load into GEOGRAPHY column

Hinh 3.5: Hop thoai Import Options
(Ngudn: Phan mém PostgreSQL)
Trong do:
— DBF file character encoding: mac dinh la UTF-8
— Chon déu tick vao hai 6: Create spatial index automatically after load va Load data
using COPY rather than INSERT.

Nhap chuét phai OK chon Import, tao thanh cong co sé dit liéu trong Databases.
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W pgAdmin I
File Edit Plugins View Tools Help

PO % B EIEPD

Object browser X =

k4 Server Groups | Properties | Statistics | Dependendes | Dependents |
E)E Servers (1) Table Owner Comment
=[] PostgresqL 9.1 (locahost:5432) B ooty cie posties
BL”‘ lF)iatad!:ises .(4) [ giaothong postgres
0 post?grzls [ hephuong postgres
(3¢ template_postgis F hequan ' postgres
B <Al sham 5] hcan _project postgres
E],.. Catalogs (2) [ spatial_ref_sys postares
[3--% Extensions (1) [ thuyhe postgres
C—]& Schemas (1) [ ubnd postgres
=€ public
- 43) Collations (0)
-y Domains (0)
-5 FTS Configurations (0)

----- [il] FTs Dictionaries (0)
{3 FTS Parsers (0)

= FTS Templates (0)
E]---% Functions (780)
EJ-~-% Sequences (5)

=3 Tables (8)

1[5 geometry_columns

<

SQL pane
-- Table: hcquan project

-- DROP TABLE hcquan_project;

@-[F ubnd

d % Trigger Functions (2) E'(E'RF_AIE TABLE hcquan project
&3 views (1) gid serial NOT NULL,
% slony Replication (0) id double precision,
(-1, Tablespaces (2) ten_quan character varying(20),
Group Roles (0) mahc double precisicn,
[ Login Roles (1) caphc character varying(50),

sohe double precision,
the canm mMenmatrir
< | 1

Hinh 3.6: Co so dit liéu trong Databases tphcm
(Ngudn: Phan mém PostgreSQL)
e Pua CSDL trong postgreSQL 1én GeoServer va tao kiéu hién thi (style) cho cac l6p
dir liéu.
Tao khong gian luu trit dit liéu ldy tir Databases tphcm trong PostgreSQL: trong
muc Data trén giao dién cua GeoServer chon Workspaces chon Add new workspaces

xuat hién hop thoai:
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New Workspace

Configure a new workspace

Name

Namespace URI

The namespace uri associated with this workspace

Default workspace

1

Submit Cancel

Hinh 3.7: Hop thoai tao Workspace
(Ngudn: GeoServer - http://localhost:8080/geoserver)
Nhap tén Workspaces vao muc Name la tphcm va chon Submit.
Tao kho (Store) ldy dit liéu tir PostgreSQL va phai nam trong Workspaces tphcm:
trong muc Data trén giao dién cua GeoServer chon Stores chon Add new store xuat

hién hop thoai:

New data source

Choose the type of data source you wish to configure

Vector Data Sources

[ Directory of spatial files - Takes a directory of spatial data files and exposes it as a data store

[J PostGIS - PostGIS Database

[ PostGIS (JNDI) - PostGIS Database (JNDI)

[d Properties - Allows access to Java Property files containing Feature information

[ Shapefile - ESRI(tm) Shapefiles (*.shp)

(£ Web Feature Server - The WFSDataStore represents a connection to 3 Web Feature Server. This connection provides access to the Features
published by the server, and the ability to perform transactions on the server (when supported / allowed).

Raster Data Sources

8 ArcGrid - Arc Grid Coverage Format

@ GeoTIFF - Tagged Image File Format with Geographic information
#® Gtopo30 - Gtopo30 Coverage Format

@ ImageMosaic - Image mosaicking plugin

@ WorldImage - A raster file accompanied by a spatial data file

Hinh 3.8: Hop thoai tao Store

(Ngudn: GeoServer - http://localhost:8080/geoserver)
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Chon PostGIS — PostG1S Database xuat hién hop thoai:

Basic Store Info

Workspace *

tphem [=]
Data Source Name *
tphcm
Description

[¥] Enabled

Connection Parameters
dbtype *
postgis

jndiReferenceName *

java:.compienvijdbc/mydatabase

schema

| tphcm|

Namespace *
tphcm

Primary key metadata table

V] Loose bbox

[7] preparedStatements

Max open prepared statements
50

Hinh 3.9: Hop thoai thong tin vé kho dit liéu
(Ngudn: GeoServer - http://localhost:8080/geoserver)
Chon Workspaces la tphcm (tén ctia Workspaces trong GeoServer) va schema la
tphcm (tén cua Databases trong postgreSQL).
Tao céc lop dix liéu (layers) tir kho dir liéu (store) tphcm: trong muc Data trén
giao dién cua GeoServer chon Layers chon Add a new resource chon tphcm:tphcm

(tén ctia Workspaces va Store) xuat hién hop thoai:
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New Layer chooser

Add layer from I tphcm:tphcm EI

Here is a list of resources contained in the store "tphcm'. Click on the layer you wish to configure

Results 0 to 0 (out of 0 items) -, Search
Published Layer name
L4 giaothong Publish again
4 hcphuong Publish again
v 4 hcquan Publish again
V4 hcquan_project Publish again
4 thuyhe Publish again
4 ubnd Publish again

- Results 0 to 0 (out of 0 items)

Hinh 3.10: Hop thoai tao céc 16p dir liéu
(Ngudn: GeoServer - http://localhost:8080/geoserver)
Chon Publish xuét hién:

Coordinate Reference Systems

Hative SRS

|EPSG:4326 EPSG:WGS 84...

Declared SRS

|EPSG:4326 Find.. | EPSG:WGS 84...
SRS handling

Force declared |E|

Bounding Boxes

Mative Bounding Box

Min X Min Y Max X Max Y
|E48,2?5.D5 |1 4803985 |715897542 [1,233,736.892

Compute from data

Lat/Lon Bounding Box
Min X Min ¥ Max X MaxyY
64827505  |1.148.039.85 |[715.897542 |1.233736.892

Compute from native bounds

Hinh 3.11: Hop thoai chon hé toa do trong GeoServer
(Nguon: GeoServer - http://localhost:8080/geoserver)
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Chon Find tim hé toa d¢ triing véi hé toa do cua shapefile va tring véi sé6 SRID trong
postgreSQL 1a 4326 twong (ng v4i hé toa do WGS 1984, Nhap chuot trai vao
Compute from data va Compute from native bounds dé xac dinh khung giéi han khu
vuc ban d6 can nghién cttu. Chon Save dé luu lai 16p dix liéu (layers).

. Tao kiéu hién thi (style) cho cac 16p dit liéu (layers) bang thu vién ma ngudn
mo (URL: www.docs.geoserver.org/stable/en/user/styling/index.html).

Trong thu vién c6 nhiéu kiéu hién thi (style) twong @ng vai céc kiéu dir liéu:
diém (point), duong (line), viing (polygon). Mai kiéu hién thi (style) c6 mot doan code
tuong tng (file dinh dang .sld).

Shapefile hanh chinh quan c6 kiéu dit liéu ving (polygon) ta c6 code tao kiéu

hién thi (style) nhu sau:

Code

View and download the full "Polygon with default label™ SID

<FeatureTypeStyle>
<Rulex
<PolygonSymbolizer>
<Fill>
<CssParameter name="T111">#40FF40</CssParameter>
</Fill>
<Strokex>
<CssParameter name="stroke">#FFFFFF</CssParameter:
<CssParameter name="stroke-width">2</CssParameter:>
</Stroke>
</PolygonSymbolizer>
<TextSymbolizer>
<Label>
<0gcC:PropertyName>name</ogc : PropertyName:>
</Label>
</TextSymbolizer>
</Rule>
</FeatureTypeStyle>

Hinh 3.12: Code tao kiéu hién thi (Style)

(Ngudn: GeoServer — www.doc.geoserver.org)
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http://URL:%20www.docs.geoserver.org/stable/en/user/styling/index.html

Tao style mai (hcquan) trong GeoServer, copy code qua style hcquan.

HName

|hcquan
Copy from existing style
Choose One E Cooy ...

EE R N [2pt =] || 2 | @
1 |1%%2xml version="1_0" encoding="I50-8853-1"7%>

Z [«StyledLayerDescriptor wversion="1_.0.0"
i ="http:/ www.opengis.net/sld StyledLayerDescriptor.xsd”

http://vww.ocpengis.net/ogc™
"http://www.w3 . org/198%/x1ink"
="http:/ vww._.w3._ org/2001l/EMLSchema—instanca™>
= <HamedLayer>
- <MamerLabel halco</Hame>
10 <UzerScyle>
11 <Title>»SLD Cock Book: Label haleo</Title>
12 <FeatureTypeStyler
13 <Bule>
<PolygonSymbolizer>
<Fill>
1t <CasParameter name="fill">§F3F3EB</CssParameter>
17 </Fill»
18 <Stroke>
1% <CasParameter neme="stroke"></CssParameter>
Z 10 <CasParameter name="stroke—width">§131900</CssParameter>
</Stroke>
</PolygonSymbolizer>
<TextSymbolizer>
<Label>»
<pgc:Propertylamer»tendvhe< /oge: Propertylame>
</Label>
<Halo>
<Radius»3</Radius>
<Fill>
<CssParameter name="fill">§FFFFA0</CasParameter>
</Fill»
</Halo>
</TextSymbolizer>
</Bulex
</FeaturelypeScyle>

m

Posttion: Ln1,Ch1 | Total Ln 38, Ch 1240 |

SLD file

Hinh 3.13: Code tao kiéu hién thi hanh chinh quan
(Ngudn: GeoServer - http://localhost:8080/geoserver)
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Dua style hcquan vao layer hcquan.

tphcm:hcquan

Configure the resource and publishing information for the current layer

Data Publishing

Basic Settings
Name

hcquan

Enablad
HTTP Settings

[C] Response Cache Headers
Cache Time (seconds)
WFS Settings
Per-Request Feature Limit

]

Maximum number of decimals
]
WMS Settings

Default Style

hequan |E|

L]

Hinh 3.14: Hop thoai chon kiéu hién thi (style) cho 16p ban d6 (layer)
(Nguon: GeoServer - http://localhost:8080/geoserver)
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Vao Layer Preview dé kiém tra 16p dix liéu (layer) da c6 kiéu hién thi (style).

Hoc Mon

Can Gio

Scale =1 : 69079M 714618.38591, 1171534,19292
Click on the map to get feature info

Hinh 3.15: Lop ban d6 (layer) hanh chinh quan dugc chon kiéu hién thi (style)
(Ngudn: GeoServer - http://localhost:8080/geoserver)
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http://localhost:8080/geoserver

e Xay dung WebGIS trén phan mém Eclipse SDK.
— Thiét ké giao dién cho WebGIS.

2 Java EE - thuctap/WebContent WEE-INF/pages/batap2js5 - cipse SCX I | )

File Edit Source Refactor Mavigate Search Project Run Window Help

o= g i¥-0-Q- @G 6 ®c S @ IR I H e 5 [ Java EE ] &' Java
baitap2jsp 5 =g
- £
(| <eesy omload=rimit()"> (=
<table border="1" width="99%" height="562"> -
<try
<% =
oy Map<Obisct, String> se = ActionContext.getContext().getSession(): =
2> =
height="104" =
1" src='http://localhost:8080/thuctap/images/GISC. jpg’ width="1324" height="98"></td> =
=
=
=
'background-color:#639CDE" width="238" height="500"> =
<p align="center"><a href="dangxvat.sv">&#x0110;&#x0103;ng Xus#x1EA5;t <i=se.get("tentk") ></a></D>
<p align="center"><a><img src='http://localhost:8080/thuctap/images/logo.jpg’ width="190" height="190"/></a></p>
=
<table border width="1058" height="156">
"2" bgcolor="#§39CDB">
nter'><font color="#000040"><b>TIM KI&#7870:M QUa#7852;N (HUY&#7T878;N)</b></font></cd>
=
<td bgcolor="#£39CDB"> =
<p align="left"> B
<span style="background-color:#£399CDE":<font color="£000040"><b><i>Cha$T885;n L
&#272;VHC</i></b></font></span></td>
<td bgcolor="#639CDB" align="center">
<p align="center"></p>
<select onchange="Search();" id='txtSearch’ siz " name="Hanhchinh">
' name='683693,1183351,687243.4375,1194147.875" value='79760'>Qua$T853;n 1</options
& # o
& ! name='£8£558.5,1188037.625,697710.8125,1196705.375 " value='79769 >Qua$7853;n 2</option>
& ' pame="'681770. 666.25,685468.8125 #7853:n 3</cprion>
A 31 nama='ARLAIN. L 15 _ERARINE.1RTR. : 3 150nA#TARA N 4o Sommians 2
n ’
g ‘ Wiitable | Smart Insert ‘ 1:1
I

o
Hinh 3.16: Code thiét ké tiéu dé web
(Ngudn: Phan mém Eclipse SDK)

5 I uctapWebCrter WETWPTRGEESRErE 7 - i < i

File Edit Source Refactor Navigate Search Project Run  Window Help

GrE-H& $-0 Q-  G-6- @0 F-i @ i H-fH-wo-a- 1 [ Java £ | §' v

[£] baitap2jsp 52 =5
=] = > - - — - - - — =
B
= </select></td>

=
width="38%" bgcolor="#£99CDB"><i><b><font color="#000040">Ma &££272;VHC</font></b></i></td> =
width="56%" bgcolor="4#F FF" align="center"><inpur id="ai" ></ ur></td> =
=
=
=]
"#639CDB"><i><b><font color="#000040">Tén &#2 VHC</font></b></i></td> =
bgcolor= =
=]
width="238%" bgcolor="#£39CDB"><i><b><font color="#000040">5&#7889; 1&#432:&#7907:ng &#272;VHC</font></b></ix</td>
width="56%" bgcolor="#FFFFFF" align="center”><input id="a3" value=''></cd»
=
bgcolo "#699CDB"><i><b><font color="#000040">Dic#7879;n tich (km2)</font></b></i></td>
bgcolor=
width="38%" bgcolor="#639CDB"><i><b><font color="£000040">Din s&$7889; (nghin nge#432;&$7901;1)</Fonty</b></ix</od>
width="5£3" bgcolor="4#F align="center"><input id="a5" value=''></td> =
=
ton' value='Zoom’ onclick='zooml();' /></td>
<td><input onclick="capNhathc();" type='button' value='&#x43:5#xIEAD;&#x70 #5200 E4xEE #3668 8#x1EAD  a#x74,84x20 x4 s#x1EEF 520480
</tr>
</table>
</td> =
<td width="798">
<div id="map" style="width:1050px; height:540px; background:#CCC: color:#364028"> </divs E
<div id="nodelist"»<]
</td>
</rr> =z
il ] 3
o* Stext ‘Wntab\a | Smart Insert | sflaEnlgE

3.

7: Code thiét ké panel hién thi ban do
Nguon: Phan mém Eclipse SDK)

—~
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— Khai bao HTML va thu vién Script.
= Java EE - thuctapWebContert/WEB-INF/pages/bartapajsp - Ectipse SR I o

File Edit Source Refactor Navigate Search Project Run Window Help

MO -0 Q- GG @0 &~ @ R  H il v 75 (12 Java EE | &' Java

&3 =8
- =
& ge import="java.util.Map"t>
& <i@page import="com.opensymphony.xwork2.ActionContext"t><html xmlns="http://www.w3.org/1998/xhtml "> =
<head> =
<meta hTLp-equiv="Content-Langusge"> =
<meta http-equiv="Content-Type" content="text/html;charset=IS0-8859-1" > =
itle>Ba#7842:N &#272:6#7890; HANH CHINH TP.H&#7890: CHI MINH</title> =
./script/openlayers/Openlayers.is" type="text/javascript"s </sc =
./script/wmsgetfeatursinfo_control data processing.js"»</script> 4
./script/utilities function.js"s</scripty -
./script/jquery/jquery.js"></script> =
./script/baitapz.js"></script>
rel="styleshest" href="./script/openlayers/plugin/scaleBar/theme/scalebar-thin.css" type="text/css"/>
<script ext/javascript" src="./script/openlayers/plugin/scaleBar/ScaleBar.js"></script>
Pt type="text/javascript'">
=
var map;
var untiled;
var tiled;
OpenLayers.IMAGE RELOAD ATTEMPTS=5;
OpenLayers.DOTS_PER INCH=25.4/0.28:
=
funotion init(){ =
format='image/png':
var bounds = new Cpenlavers.Bounds (647328.415, 1145075.821,
721679.893, 1234830.079);
var optiens = {
controls: [],
maxExtent: bounds,
maxResolution: 350.60257031249367,
projection: "EP5G:4328",
units: 'm'}; 2
< . J »
o® Frext ‘ Writable | Smart Insert | 1:1

Hinh 3.18: Code khai bao thu vién Script
(Ngudn: Phan mém Eclipse SDK)

— Pua CSDL hién thi 1én nén Web.
3 st o TR e R - e

File Edit Source Refactor Navigate Search Project Run Window Help
HrErHE B0 R GO @O A @ R Bl e [ e
[ baitap2jsp 2 =5
~m

-
[p,| fmnction iaiz(

format='image/png";
var bounds = new QOpenLayers.Bounds (647328.415, 1145075.821,
721679.893, 1234830.079):

n

00 00 00 opoa o

var options = {
controls: [],
maxExtent: bounds,
maxResolucion: 350.60257031249967,
projection: "EPSG:4326",
units: 'm'};

map = new OpenLayers.Map('map’, options):

hequan = new Openlayers.layer WMS ("Ranh gis$7899:i Qus#7853:n", "hrtp://localhost:8080/gecserver/wms",
{
layers: 'tphcm:hcquan',
transparent: true,

displayInlayerSwitcher: false, =
isBaselayer: true, =
displayOutsideMaxExtent: true,

)y
hcphuong = new Openlayers.Layer.WMS("Ranh gis$7899;i Ph&#432;:47901;ng", "http://localhost:8080/gecserver/wms",

{
layers: 'tphcm:hcphuong',
transparent: true,

T

{
isBaseLayer: false,

wiminilirye fales
ol 0 J v

sl aERB R

i) text ‘ Writable | Smart Insert |

Hinh 3.19: Code hién thi co s& dit ligu
(Ngudn: Phan mém Eclipse SDK)
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— Viét cac ham function tao cac chirc ning cho WebGIS nhu: Zoom (phéng to, thu

2

nho); Di chuyén ban do; Hién thi thdng tin ddi twong duoc chon; Truy van va cap

nhat théng tin hanh chinh.
2 ia - ap Wescontens NEE oo~ o s A |- 3 |

File Edit Source Refactor Navigste Search Project Run Window Help
Ci~E-l& -0~ G- &S A~ @ R §-§F- MR 5 [® Java e | &’ Java

baitap2 jsp 4 =5
- T -
~
& = &=
var scalebar = new OpenLayers.Control.ScaleBar(};
scalebar.minWideh — 50;
scalebar.maxiWidch = 150;

scalebar.divisions = 1;

scalebar.subdivisions = 1;
scalebar.abbreviatelabel = true;

map.addControl (new Openlayers.Contrel.ScaleBar ()):
map.addLayers ([ncquan, hophuong, thuyhe, ubnd, giaothong]):
map.addControl (new Openlayers.Control.LayerSwitcher());
map.addControl (new Openlayers.Contrel.PanZoomBar({position: new Openlayers.Pixel (5, 25)1}):
map.addControl (new OpenLayers.Control.Navigation());
map.addControl (new Openlayers.Control.MousePosition({element: §('location')})};
map.zoomToExtent (bounds):
map.events.register ("mousemove”, map, functionm(e)!{
B
map.addControl (new OpenLayers.Control.MousePosition({
emptyString: "Mouse is over the map"

ez

00 00 00 ooooo_ o0

n

1]

var popup_window;
info_control = new Openlayers.Control.WMSGetFeatureInfo({ =
url: "http://localhost:2020/geoserver/ums",

title: 'Identify features by clicking’,

queryVisible: true,

eventlisteners: {

getfeatureinfo: function(event) {

if (popup_window !'= null){

map. removePopup (popup_window) :

H

popup_window = new OpenLayers.Popup.FramedCloud(

"gat,

man_merTanlatrFramDival fevant vin

<[ I | v

0® B #teat | Smart Insert |1:1 R l=

€ & B -
Hinh 3.20: Code tao cac chirc nang can thict cho WebGIS

(Ngudn: Phan mém Eclipse SDK)
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Chuong 4
KET QUA VA Y NGHIA

4.1. Kétqua

e Xay dung co so dir liéu thdng tin hanh chinh Thanh phd Ho Chi Minh.

Dit liéu khong gian caa Thanh phd H6 Chi Minh dugc ldy tir OSM (OpenStreetMap -
http://downloads.cloudmade.com) gém céc shapefile: hanh chinh quan (hcquan), hanh

chinh phuong (hcphuong), uy ban nhan dan (ubnd).

Bang 4.1: Cac bang dir liéu duoc Iuu trir trong PostgreSQL

STT TEN BANG GHI CHU
1 hcquan Ranh gi¢i hanh chinh Quan
2 hcphuong Ranh gidi hanh chinh Phuong
3 ubnd Dia diém Uy ban nhan dan
4 giaothong Hé thong duong giao thdng
5 thuyhe Hé thong sbng ngoi
6 taikhoan Danh s&ch tai khoan phan quyén truy cap



http://downloads.cloudmade.com/

Bang 4.2: Thudc tinh bang hcquan

STT TENCOT | KIEUDU LIEU GHI CHU
1 gid Numberic Ma ID Quan/Huyén
2 madvhc Character (12) M4 s6 hanh chinh Quan/Huyén
3 tendvhc Character (50) Tén Quan/Huyén
4 |shape_len Double Dan s6
5 shape_area Double Dién tich
6 sodvhc Integer Sb lugng Phuong/Xa cua Quan/Huyén
7 the_geom Geometry M0 ta dang hinh hoc

Bang 4.3: Thudc tinh bang hcphuong

STT TEN COT KIEU DU LIEU GHI CHU
1 gid Numberic Ma ID Phuong/Xa
2 | madvhc Integer M4 s6 hanh chinh Phudng/Xa
3 | caphc Character (10) Cap hanh chinh
4 | soho Integer S6 luong ho dan
5 ten_phuong Character (50) Tén Phuong/Xa
6 ten_quan Character (20) Tén Quan/Huyén
7 the_geom Geometry M0 ta dang hinh hoc
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Bang 4.4: Thudc tinh bang ubnd

STT TENCOT | KIEUDU LIEU GHI CHU
1 |gid Numberic M4 ID Uy ban nhan dan
2 name Character (250) | Tén Uy ban nhan dan
3 | code Integer Phan cap don vi hanh chinh
4 hinh_anh Character (255) Hinh anh trung tdm hanh chinh
5 diachi Character (100) | Dja chi Uy ban nhan dan
6 sdt Text S dién thoai Uy ban nhan dan
7 web Character (100) | Website Quan/Huyén, Phuong/Xa
8 the_geom Geometry M0 ta dang hinh hoc

Bang 4.5: Thudc tinh bang taikhoan

STT TEN COT KIEU DU LIEU GHI CHU
1 tentk Character (20) Tén tai khoan dang nhap
2 matkhau Character (10) Mat khau dang nhap
3 loaitk Integer Phan loai tai khoan
4 sdt Text S6 dién thoai chu tai khoan
5 | diachi Character (100) | S6 nha ngudi dang nhap
6 duong Character (50) Tén duong giao théng
7 phuong Character (100) Tén Phuong
8 guan Character (50) Tén Quan
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hcphuong
¥ qid F.
taikhoan madvhc
matkhau a caphc =
. soho =
loaitk
oot ten_phuong
diachi ten_guan e
duong 3 the_geom = - r1 -
W gid -
phuong name
guan 4 r code A
hcquan hinh_anh 3
#? gid a diachi
madvhe sdt
tendvhe web b
shape_len =
shape_area
sodvhc
the_geom b

Hinh 4.1: So' dd lién két dir liéu

Thiét ké chtrc nang WebGIS.

CHUC NANG
QUAN TRI

7 1\
m s

Hinh 4.2: So d6 chuc nang quén tri
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CHUC NANG
NGUO|

l DUNG l
XEM T/-(ONG
TUONG TAC TIN HANH
BAN BO CHINH

|
+¢|¢+ | ' '

Di Phéng to tng
Truy van 2 9% Tim kiém Phuong/xa Quan/huyén tdm hanh
chuyén thu nho chinh

Hinh 4.3: So d6 chirc ning nguoi dung

e Xay dung duogc trang WebGIS thé hién 5 Iép dit liéu thdng tin hanh chinh Thanh
phé HO Chi Minh c6 giao dién don gian, d& sir dung.

Budc 1: Xay dung giao dién Web, bang cac ngén ngit lap trinh JavaScript, HTML.

Budc 2: Thé hién céc 16p dit liéu 1&n nén web.

— Bién tap dit liéu trén GeoServer va tao kiéu hién thi (style) cho cac 16p ban d6
(layer).

— Pua ban d6 1én nén web bang phan mém ma nguén mo GeoServer va thu vién
OpenLayer.

— Xay dung céc cong cu thao tac trén Web, chirc nang nguoi quan tri va nguoi dung.

Budc 3: Lién két dir liéu trong PostgreSQL.

— Thiét 1ap két néi dix liéu trén web va CSDL trong PostgreSQL bang Java.

— Théng tin thudc tinh d6i twong duoc lay tryuc tiép tr HQTCSDL PostgreSQL.

Budc 4: Lap trinh va truy van va cap nhat thong tin.
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Théng tin hanh chinh cu thé 1a: ma sé quan/huyén, tén quan/huyén, dién tich, dan sd,
sb luong phuong/xa cia quan/huyén dugc truy van, cap nhat truc tiép trén WebGIS va
luu trir trong HQTCSDL PostgreSQL.

e Giao dién phan quyén truy cap.

@ localhost:8080/thuctap/baitap2.sv ¢ 8- coogle Al ¥ £ B~ # |~

WEBGIS THONG TIN HANH CHINH THANH PHO HO CHI MINH

2 molPlea cR @ «MOMg ~ W "

Hinh 4.4: Giao dién ph quyén truy cip
Nguoi quan tri cung cip tén tai khoan (username) va mat khau (password) cho
ngudi ding, d6ng thoi cung cap cho ban than mot tai khoan quan tri (admin). Tét ca dix
liéu dugc luu trit trong bang taikhoan cia HQTCSDL PostgreSQL.
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M@.MW :80.. + (D

€ @ localhost3080/thuctap/dangnhap.sv G |B- Google Al ¥ A B~ =~

MOT BAN PANG NHAP LAI

= B @ = "N s o ST

Hinh 4.5: Giao dién dang nhap sai

m (5] BAN DO HANH CHINH TP.HO CHI MINH | +

= 9 | £ @ localhost:8080/thuctap/baitap2.sv G B- Google A ¥ A B- # -

HCM GIS Cong thoéng tin dia ly

HANH PHO HO CHI' V

m

707643.92364, 1171721.61634 | -

4:35PM
5/26/2013

- [@# )

Hinh 4.6: Giao dién WebGIS khi dang nhap dung
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Khu vuc 1: dit tiéu dé (banner) cua trang web.
Khu vuc 2: panel chira cac thong tin dé phuc vu cong tac tim kiém, truy van, cap
nhat théng tin hanh chinh.

Khu vuc 3: panel hién thi ban do va céc 16p dit liéu chira niit co ban nhu:

4 Nt chia céc 16p dit liéu ban do (Layer)

Nt di chuyén ban do trai, phai, 1én, xudng.
NGt phong to ban do (zoom in).
] Nat thu nho ban db (zoom out).

e Cho phép ngudi dung va ngudi quan Iy truy van théng tin hanh chinh.
M@BANOEMNHCMNHTP.HBCMWNH + | o 3

& |9 | @ localhost:8080/thuctap/baitap2.sv G |B- Google Pl ¥ A& B~ =

HCM GIS Coéng théng tin dia ly
4 PHO H 10T

- ‘F

| Quan Binh Tan

Quan Tan Binh
w Quan Tan Phd
Quén Binh Thanh
% Quan Phi Nhuan

Quan Go Vap
Quéan Tha Bic
Huyén Ca Chi

Capnhatdulieu L] | KiLouereRs

0 10 20 592646.28058, 1188550.53972 j

B oPPlew € B © = MIlgl ~ o o 2
Hinh 4.7: Théng tin hanh chinh can cap nhat
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m 3] BAN DO HANH CHINH TP.HO CHiMINH | +

& 9| P @ localhost8080/thuctap/baitap2.sv

| Edit Data - PostgreSQL 9.1 (localr

HCM GIS

Cong thong tin dia ly
IHO H

Ki ILOIIETERS

0 10 20

H|nh 4. 8 Thong tin hanh chmh duoc hién thi

Cho phép nguoi quan ly cap nhat dir liéu.

666974.02548, 1189427.04614

Hinh 4.9: Co sO dir 11¢u trong HQTCSDL PostgreSQL trude khi cap nhat

Cap nhat thdng tin maoi:
Tén don vi hanh chinh: Quan 101
— S6 lwong don vi hanh chinh: 150
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File Edit View Tools Help
7 | No limit -
gid madvhc tendvhc shape_area |shape_len |sodvhc the_geom
[PK] numeric | character vai character vai double precis double precis integer geometry
1 1 I'TI‘EITIEEI fuan 1 7.73 187.435 10
2 2 79766 Tan Binh 22.38 430.436 15
3 3 79764 G viilp 548.145 19.74 16
4 4 79765 Binh Thanh (20.76 470.054 20
5 5 79768 Fhu Hhuan |4.88 175.175 15
6 & 79770 fuan 3 188.945 4.92 14
i T 79771 fuan 10 232.45 5.72 15
8 i 78772 Quan 11 5.14 232.536 16
9 g 79774 4.27 174.154
10 L BN we e = - ——



— Dién tich: 2320.45
— Dan sb: 50.72

79771

Quan 101

150

50.72

2320[45
Hinh 4.10: Nhap thong tin cap nhat vao web

Sau khi nhap thong tin méi nhap chudt vao nit cap nhat dit liéu man hinh xuét hién:
@BANDGHANHCMNHTP.HéCFﬁWNH

& 9| P @ localhost8080/thuctap/baitap2.sv A @ B Google Ll A B ¥~

Cap nhétthanh cong

aoMPlewm € B « Ola

Hinh 4.11: Giao dién cap nhat dir liéu thanh cong
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] Edit Data - PostgreSQ
Tools  Help

File

Edit View

2320.45

.|lf?'ﬂ|||@|? @|§Nulimit v|

gid madvhc tendvhc shape_area |shape len |sodvhc the_geom
[PK] numeric  character vai character vai double precis| double precis| integer geometry

1 1 ITEI?IEEI fuan 1 7.73 187.435 14

2 2 79766 Tan Binh 22.38 430.438 15

3 3 79764 GO T.Tiilp 548.145 19.74 14

4 4 79745 Binh Thanh 20.7& 470.054 20

5 5 79768 Phu Nhuan 4.88 175.175 15

L [ 79770 fuan 3 188.945 4,92 1

7

4
o2 so |

Hinh 4.12: Co s¢ dit liéu méi dugce cap nhat trong HQTCSDL PostgreSQL

Cho phép ngudi dung truy van dén dit liéu hanh chinh.

Hinh 4.13: Bang thong tin tim kiém don vi hanh chinh

Sau khi tim kiém thdng tin quan/huyén nguoi dung nhap chudt vao nit Zoom man

hinh s& truy van dén don vi hanh chinh dugc chon.
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€ 9| P @ localhostB8080/thuctap/baitap2 sv A e B- Google

HCM GIS Céng thong tin dia ly
NH PHO HO CHi M

Tan Phu Tan Binh Tan Binh

K

Binh Than

L+

Tan Phu

Tan Phu

Tan Phu

680316.03522, 1190014 40823

= @ @ % @7@|m::77 ¥ o i g SO r

5/26/2013

Hinh 4.14: Truy van dén don vi hanh chinh quén 10

e Chtic nang hién thj thong tin thudc tinh cua timg dbi twong.
Khi nhap chudt vao déi twong quan/huyén trén ban d6, man hinh sé& hién thi thong tin

cta ddi tugng duogc chon.

L+
=) B
-] Théng tin Quin/Huyén
Tén PVHC: Tan Binh
Dién tich (km2): 22.38
Din sé (nghin ngwoi): 430.44
$6 PVHC: 15
KILOMETERS
o 10 20 63173846717, 1227993.32888

Hinh 4.15: Thong tin quan Tan Binh
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Thong tin Quin/Huyén

Tén PVHC: Cu Chi
Dién tich (km2): 355.82
Din sé (nghin ngwai): 434.5
S$6 DPVHC: 21

Théng tin Phwromg/Xa

S6 hé din: 2,254
Tén Phwing/Xa: Phic HiOp

S6 hé dan: 4,852
Tén Phwong/Xa: Hop Thinh

Trung tam hanh chinh

Tén: UBND qu?n Tan Phd
ha Hinh anh:

Pia chi: 70A Thoai Ngoc Hau, Quan Tan Phu.
TPHCM
Sé dién thoai: (08)34088133 e

{ L 7] 77 W hu hochiminhci \\
W http:/fww gov. : »‘

—_—1

579308 507" 168808 83505

Hinh 4.17: Thong tin trung tdm hanh chinh quén Tan Phu
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m [ BAN DO HANH CHINH TP.HO CHEMINH | +

€ )9 | @ localhost8080/thuctap/baitap2.sv

G B - Google

HCM GIS

Overlays
Ranh gi&i Phwéng
M H¢ thong song, kénh, rach
M Trung tam hanh chinh
M Hé théng giao théng

—
5
r

736919.23826, 1225363.80960

molles € 0w DL e o 2

5/26/2013

Hinh 4.18: Giao dién WebGIS hién thi 16p ranh gidi Phuong

M [ BAN DO HANH CHINH TP.HO CHIMINH | +

(=] X
& 9 | P @ localhost8080/thuctap/baitap2.sv

¢ B - Google

HCM GIS Cong th

ong tin dia ly
OH

Il

707643.92364, 1171721.61634
. —
r%

o, 435PM i
- T A )
B0 0 e

Hinh 4.19: Giao dién WebGIS hién thi 16p ranh gidi Quan
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mm&n DO HANH CHINH TP.HO CHIMINH [ + (e
& |9 | @ localhost:8080/thuctap/baitap2.sv & |B- Google Pl ¥ & B » -

Overlays
M Ranh gi&i Phirong

M Hé théng song, kénh, rach
M Trung tam hanh chinh
M Hé théng giao thong

KILOMETERS
0 10 20

736743.93698, 122168248261 o

o Ple m € B « NIl

Hinh 4.20: Giao dién WebGIS thé hién hé trung tam hanh chinh

4.2. Y nghia thuc tién

— Xay dung trang WebGIS hién thi thdng tin hanh chinh thanh phé H6 Chi Minh
phuc vu nguoi dung thuan loi trong viéc tim kiém, truy van mot sé thong tin
hanh chinh co ban. Gitip ngudi quan ly dé dang Iwu trit, quan ly, cap nhat thong
tin hanh chinh nhanh, chinh xac, giam chi phi, hiéu qua cao.

— Tao co so cho viéc quan ly hanh chinh bang cong nghé WebGIS nhu: quan ly
dan s, quan Iy ho tich (tam trd, tam vang, khai sinh, khai ta), quan 1y don vi
hanh chinh,...
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Chuong 5
KET LUAN VA KIEN NGHI

Két luan: dé tai “Ung dung cdng nghé ma ngudn mé xay dung WebGIS thong
tin hanh chinh Thanh phé H6 Chi Minh” da xdy dung hé théng co so dir liéu hanh

chinh tir cdp quan/huyén dén cip phudng/xa tryc thuoc Thanh phd; Thanh Iap trang

WebGIS théng tin hanh chinh véi nhiéu chirc nang: tuong tac ban d6, tim kiém, hién

thi, truy van va cap nhat théng tin; WebGIS hd trg cong tac quan ly dir liéu va phuc vu

nhu cau tra ciu thdng tin hanh chinh cho ngudi st dung, dac biét 1a nhimg ngudi chua

dugc dao tao vé GIS. Giao dién don gian, dé st dung va dat hiéu qua cao.
WebGIS théng tin hanh chinh Thanh phé H6 Chi Minh c6 céc chiic ning sau:

Phan quyén ngudi quan tri va ngudi dung.

Hién thi 5 16p dit liéu ban dd gdom: ranh gigi hanh chinh quén, ranh gidi
hanh chinh phuong, hé théng giao thong, hé théng séng/kénh/rach, trung
tdm hanh chinh.

Tuong tac ngudi ding qua cac cong cu: phong to ban dd, thu nhé ban do, di
chuyén ban db.

Tim kiém, truy van va cap nhat thong tin quan/huyén.

Xem thong tin quan/huyén, phuong/xa va trung tdm hanh chinh.

Kién nghi: can nghién cau, xay dung thém mét sé ¢ong cu chire nang nhu: thém

l6p dit lidu, x6a dir lidu; Str dung cdng nghé hién dai dé trang web hoat dong nhanh

hon; Tich hop WebGIS voi Google Earth; Tim hiéu cac ché do bao mat théng tin cho

trang web trude khi dua WebGIS [én mang.
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PHU LUC

1. Cai dat Java Development Kit (JDK)

GeoSever duoc Viét bang ngén ngir lap trinh Java. Vi vay dé chay dugc GeoSever can
phai cai dat Java Development Kit (JDK). Truy cap trang web Java SE Downloads tai
dia chi:

http://www.oracle.com/technetwork/java/javase/downloads/index.html dé tai phién
ban JDK danh cho window.

Sau khi da download, chay file jdk-7u21-windows-i586.exe cho window 32 bit hoac
jdk-7u21-windows-x64.exe cho window 64 bit dé tién hanh cai dat.

2. Cai dat GeoServer

Vao trang web cta GeoServer tai dia chi:

http://geoserver.org/display/GEOS/Welcome dé tai phién ban cua GeoServer (phién
ban 6n dinh va mai nhat hién nay 1a 2.3.0). Chon Windows Installer dé tai ban cai dat
danh cho window.

3. Cai dat PostreSQL:

Truy cap trang web:
http://www.enterprisedb.com/products-services-training/pgdownload#windows dé

download phién ban PostgreSQL.
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