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TOM TAT

Déi voi hoc sinh sinh vién, viéc lya chon duge mot phong tro hop Iy, phi hop véi dac
diém sinh hoat, di lai va hoc tap cua sinh vién 1a diéu v cing quan trong, trong do moi
guan hé gitra Vi tri phong tro véi khéng gian xung quanh dong vai tro quyét dinh gié thanh,
mdi trudng séng, anh huong kha ndng chuyén can, kinh té cua sinh vién.. . Tuy quan trong
nhu vdy nhung do day 1a mot yeu t6 rat kho dién dat nén trong qué trinh truyén dat thong
tin cung — cau cua nha tro bang nhiing cach truyén théng (dang tin trén bao, mang, to

oi...), nhitng yéu t6 nay thuong bi bo qua. Cong nghé WebGIS két hop sic manh xi I,
truy van, phan tich khong gian cua GIS véi su thuan tién, dé dang, phd bién caa nén tang
Web s& Ia lra chon hoan hao cho van dé nay. Chinh vi vay, dé tai dat ra muc tiéu xay dung
mét trang WebGIS hd tro viéc tim kiém théng tin nha tro cho sinh vién.

Pé thuc hién muc tiéu trén, dé tai da tién hanh tim hiéu, khao sat nhu cau vé nha tro
cia hoc sinh sinh vién dé xay dung noi dung dir liéu va cac chic ning can thiét coa
WebGIS. Viéc khao sat duoc thuc hién bing phuong phap di quan sat, truc tiép tham gia
tim nha tro, trao d6i v4i cac ban sinh vién trén mang xa hoi Facebook va Vn-zoom, trién
khai (tng dung demo trén internet dé thu thap thong tin, gbp ¥ ngudi ding. Bén canh do,
viéc nghién ctu céng nghé WebGIS, cac phan mém hd trg - dac biét 1a phan mém ma
ngudn Mo - dugc tién hanh dé cd thé ¢ nhiing nhirng kién thirc va ki ning can thiét nhim
lya chon cdng nghé hop ly, thiét ké mé hinh va xay dung trang web cu thé. Duya trén sy
phan tich két qua khao sat két hop véi viéc thu thap va bién tap dir liéu, dé tai da trién khai
mo hinh WebGIS va xay dung hoan chinh trang WebGIS nha tro.

Két qua cu thé cua dé tai 1a mot trang WebGIS hd tro tim kiém théng tin nha tro cho
sinh vién c6 kha ning chay doc lap trén mang Internet dugc xay dung véi cac phan mém
ma ngudn mé. Trang Web hd trg day du cac tinh ning nhu mot Website tim nha tro théng
thuong nhu duyét tin dang, dang tin nha tro mai.. Bén canh d6, con co kha nang xac dinh
vi tri nha tro trén ban dd dong véi cac cong cu twong tac cia GIS, cung cap cong cu truy
van thuoc tinh va khong gian.

Trong giéi han cia mot khoa luan tét nghiép, dir liéu chua thuc sy day da va hoan
chinh, dir liéu nha tro chi & dang demo, giao dién chua hoan toan dep mat nhung trang
Web ciing dam bao dugc viéc truyén dat cac thdng tin cung - cau vé nha tro theo mot céch
tiep can mai: két hop ca thong tin thuoc tinh truyén thong véi thong tin khong gian, cho
phép thyc hién cac chirc nang tim kiém linh dong. Két qua cua dé tai gop thém minh chung
cho tinh hiru ich cia WebGlIS va tinh kha dung cua phan mém ma ngudén ma. Miac di van
con nhiéu thiéu sot nhung rat hy vong rang day 1a mot san pham hixu ich cho hoc sinh, sinh
vién,



DANH MUC BANG

Bang 2.1 Bang so sanh hé thong thong tin nha tro truyén théng va hé théng 35

thong tin trén nén tang WebGIS
Bang 2.2 Bang dir liéu MySQL
Bang 2.3 Bang dir liéu PostgreSQL
Bang 3.1 Bang dir liéu nén ban dau
Bang 3.2 Bang luu d6 giai thuat
Bang 3.3 Bang so sanh su khac nhau giira 2 cach truy van khdng gian

Bang 3.4 Cac cong cu hd tro duyét ban dd

Phu luc C

Bang so sanh gitra Apache va I1S

Phuc luc D
Dién giai bang dit liéu MySQL

Dién giai bang dix liéu PostgreSQL

38
38
40
45
55

64

54

64
69



DANH MUC HINH

Hinh 1
Hinh 1.1
Hinh 1.2
Hinh 1.3
Hinh 1.4
Hinh 1.5
Hinh 2.1
Hinh 2.2
Hinh 2.3
Hinh 2.4
Hinh 3.1
Hinh 3.2
Hinh 3.3
Hinh 3.4
Hinh 3.5
Hinh 3.6
Hinh 3.7
Hinh 3.8
Hinh 3.9
Hinh 3.10
Hinh 3.11
Hinh 3.12

So dd nghién cau
M® hinh hoat dong ciia Web tinh

M® hinh hoat dong cia Web dong

Vi tri cua Middle Ware trong md hinh khach-chu cuia Web dong

M6 hinh hoat dong cua mot hé théng WebGIS

Hinh anh md ta kién trdc caa mot hé thong WebGIS

Phan quyén nguoi ding va cac chirc ning
Quan hé¢ bang dir lieu MySQL

Quan hé bang dir liéu PostgreSQL

M@ hinh thiét ké WebGIS nha tro

So dd giai thuat ding ki hé thong

So db giai thuat dang nhap

So db giai thuat chirc ning ding tin

So db giai thut chirc ning stra tin di dang

So db giai thuat xem tin ding

So db giai thuat chirc ning tim kiém co ban
So db giai thuat chirc nang tim kiém nang cao
Ham getResult

Ham parseWKT

Gia dién trang chu cia WebGIS nha tro

Man hinh dang ki va dang nhap vao trang Web

Man hinh quan tri sau khi dang nhap

©

12
13
36
37
37
39
43
43
43
43
44
44
45
45
45
46
47
47



Hinh 3.13
Hinh 3.14
Hinh 3.15
Hinh 3.16
Hinh 3.17
Hinh 3.18

Hinh 3.19

Hinh 3.20
Hinh 3.21
Hinh 3.22
Hinh 3.23
Hinh 3.24
Hinh 3.25

Hinh 3.26

Hinh 3.27
Hinh 3.28
Hinh 3.29
Hinh 3.30
Hinh 3.31
Hinh 3.32
Hinh 3.33
Hinh 3.34

Cac chure nang quan tri cua quan tri vién

Trang quan tri tin dang

Giao dién trang dang tin

Xac dinh vi tri nha tro

Chtc nang tim kiém co ban

Tim nhitng ngdi nha cho phép nau in (c6 21 két qua)

Tim nhitng ngdi nha cho phép nau an trong phong & quan 1 (con 7
két qua)

Giao dién trang tim kiém nang cao
Panel cong cu tim kiém nang cao
Truy van theo thugc tinh

Truy Van theo khong gian

Tim kiém xung quanh

Heatmap thé hién sy phan b caa cong dong cong gido-thé hién qua
s6 lwong va vi tri nha thd (pham vi anh huong 2km)

Nghic dao Heatmap thé hién mtc d6 phan b trudng hoc (Pham vi
anh huong 2km)

Chtre nang do dac, tim duong di

Két qua thé hién do dac va tim dudng(1:do dac, 2:tim dudng)
Giao dién trang dang tin

Hinh anh ban d6 chinh

Két qua lay thong tin ddi tuong

Thé hién két qua do dac va tim duong ra ban db

Xem anh panaroma

Thong tin ngudi dang tin



Hinh 3.35
Hinh 3.36
Hinh 3.37

Hinh 3.38
Hinh 3.39
Hinh 3.40
Hinh 3.41
Hinh 3.42
Hinh 3.43
Hinh 3.44
Hinh 3.45
Hinh 3.46
Hinh 3.47
Hinh 3.48

Hinh 3.49

Phu luc A

Chi tiét tin ddng nha tro
Truy van khdng gian cho bai toan 1

Két qua truy van khong gian va thé hién trén ban d6 (duogc danh dau
do)

Truy van thudc tinh cho bai toan 1

Két qua truy van thudc tinh cho bai toan 1

Ban dd heatmap cho bai toan 1

Ban db nghich dao heatmap cho bai toan 1

Thong tin chi tiét ddi tuong

Di chuyén nhanh dén truong hoc

Cong cu tim kiém xung quanh va két qua truy van
Két qua tim kiém xung quanh thé hién trén ban db
Di chuyén ban d6 dén khu vuc quan 5

Do ban kinh 16n nhét caa quan 5

Tim kiém tat ca cac bénh vién nam trong khu vuic quan 5 va 1an can

Két qua tim kiém tat ca cac bénh vién khu vuc quan 5

Théng tin vé dich vu
Théng tin vé yéu cau Getcapabilities

Thong tin vé yéu cau Getmap, cac dinh dang hd tro ciing nhu tham
s6 truyén vao

Thong tin vé yéu cau GetFeaturelnfo
Thong tin vé yéu cau DescribeLayer

Thong tin vé yéu cau ban chu thich cac 16p ban d6

65
66
66

67
67
68
68
69
69
70
70
71
71
72
72



Théng tin vé y&u cau lay thdng tin Style cua ban d6
Théng tin md ta cac 16p ban db

Két qua tra vé ban d6 khi yéu cau Getmao

Két qua tra vé& yéu cau GetFeaturelnfo dudi dang text/plain
Théng tin mé ta cac dinh dang ma WFS cung cap

Théng tin mé ta 16p dit liéu va dinh dang cho phép xuét
Céc kiéu hinh hoc déi tugng dia Ii ma WFS hd trg

Céc phép phan tich khéng gian WFS cung cip

Céc phép so sanh khdng gian WFS cung cip

Céc thao tac WFS hd tro

Céc ham toan hoc ma WFS hd trg

Két qua tra vé cua yéu cau GetFeature vé6i dinh dang GML
Mo hinh dién hinh cua Ajax

Ajax-PHP, két qua tra vé XML

Mo hinh hoat dong Mapserver

Template Mapserver

binh dang Template

The basic architecture of Mapserver applications

Quy trinh xtr Ii Mapserver

Layer Object trong Mapserver

Vi du vé su chong 1ap ban db

Vi du vé kha ning phan loai ciia GIS

Biéu d6 hinh va bang vé cac phép toan logic

Ung dung thuat toan logic trong tim kiém khong gian

11
12
13
13
14
14
14
14
15
16
17
17
20
21
22
23
24
26
33
34
34

35

Vi



Phu luc B

Phu luc C

Ban db viung dém véi cac khoang cach khac nhau 35

Phuong thirc va két qua noi suy diém 36
Noi suy gia tri pH tai cac diém khao sat 36
Ban d6 iMap 38
WebGIS tinh Vinh Phuc 39
Ban d6 cac khu cong nghiép Bong Nai 39
WebGIS tinh Lao Cai 40
WebGIS tinh Ba Ria-Viing Tau 41
Atlas dién ti Bong Nai 41
Ban d6 thanh phd H6 Chi Minh 42
Dinh nghia cia EPSG vé WGS_1984 tong PostGIS 46
File dinh nghia SRID cua EPSG trong Mapserver 46
So sénh sy twong thich ctia cac Map Server véi cac hé diéu hanh 47
So sénh vé chic ning gitta cac Map Server 48

So sanh chat luong ban d6 duoc tao ra tir Mapserver va Geoserver 50

So sanh chat lugng ban do duoc tao ra tir Mapserver va Geoserver 51
khi doi hé toa do

So sanh su tuong thich cua cac hé quan tri co s¢ dir liéu véi cac hé 52
diéu hanh

So sanh cac tinh ndng co ban cua cac hé quan tri co so dir liéu 52

So sanh vé tinh nang hd tro bang va khung nhin caa cac hé quan tri 52

Vil



Phuc luc D

co so dur liéu
So sénh vé chire niang chi myc cua cac hé quan tri co so dit liéu

So sanh vé cac hd tro khac cua cac hé quan tri co so dit lidu

Dix liéu bi léch so véi thuc té

Nan chinh di liéu nén so voi OpenStreet Map
LinkTable

Két qua sau khi nian chinh

Tao topology trong ArcCatalog

M& hop thoai truy van SQL trong PostGIS
Bang dir liéu Network va Node

Truy van Dijkstra trén PostGIS

Truy van SQL trén QGIS va thé hién

Két qua truy van Dijkstra trén QGIS

Két qua tim dudng di bang Road graph plugin

53
53

56
57
57
58
59
59
60
61
62
62
63

viii



PHAN MO PAU
1. bat van de

Boi canh vé cong nghé:

Ngay nay dong luc chinh thiic day sy phét trién cua thé gisi chinh 1 téc do sang tao.
Khoang cach giira ly thuyét va ang dung thuc té ngay cang duoc rdt ngan dén mac ma moi
cong nghé méi ra doi déu duoc trién khai tung dung mot cach nhanh chong.

Cong nghé thong tin dugc trién khai (tng dung vao moi linh vyc va lam thay d6i sau
rong téi doi sdng x& hoi. Chinh su két hop cua cdng nghé thong tin va cac linh vuc khac da
tao ra nhiéu giai phap va cong nghé. Nhitng cong nghé nay da mang lai cho ngudi ding
nhitng trai nghiém tuyét voi. Trong do, cong nghe Web dong mot vai trd rat Ion trong su
phat trién cua cong nghé thong tin noi chung va Internet néi riéng. Nho ¢o ‘Web ma nguoi
ding c6 thé don gian ludt web dé tim kiém, truy cap moi théng tin minh can hau nhu moi
lic va moi noi. Nhitng nha cung cap thong tin c6 thé dé dang truyén tai thong tin dén voi
hang triéu ngudi khong chi & mot khu vue dia Ii hep ma & khip noi trén thé gidi véi mot
chi phi rat thap. ..

Bén canh do, tir nhitng thap nién 60, v6i su xuét hién cua cdng nghé “Hé théng thong
tin dia 1i” (Geographic Information System — GIS) d gitip con nguoi giai quyét cac bai
toan vé khong gian mot cach hiéu qua, cung cip thém thong tin truc quan va sinh dong cho
ngudi dung, véi kha ning két hop phén tich khdng gian va thudc tinh, GIS da gitp con
ngudi c6 nhimg phan tich va dua ra nhitng lya chon pht hop nhat... Trén thé giéi nhiing
g dung GIS di dwoc ghi nhan trong nhiéu linh vire khac nhau: Pia chinh, ban dd, giao
thong, y té, ctu hoa, bat dong san. ..

Nhu cau thuc té:

Thanh phé Ho Chi Minh 14 trung tAm vin hoa, x3 hoi, kinh té cua ca nuée. Noi day tap
trung rat nhiéu khu cong nghiép, truong dai hoc.. M6i nam luong hoc sinh, sinh vién vé
day hoc tap, sinh sng Ia rat 16n. Mét trong hhing van dé kho khén nhat caa khdng chi céc
tan sinh vién ma ca nhitng nguoi di ¢ thanh phd 1au nim d6 1a van dé tim nha tro. Hién tai
c4c Ky tuc xa cua cac truong dai hoc déu chat cing va mai chi dap tng 20% dén 30% chd
&, didu d6 co6 nghia 14 tir 70% dén 80% cac ban sinh vién con lai déu phai tu tic tim nha tro
phu hop cho ban than thong quan cac kénh ban be, to roi hay cac trang web tim nha tro.., ¢
nhitng kénh nay, thdng tin vé nha tro chi dugc cung cap thuan dudi dang cac mo ta, dleu
nay lam giam rat nhiéu gié tri vé vi tri khdng gian cua nha tro - Yéu té quan trong thuong
quyét dinh dén su lya chon nha tro cua cac ban sinh vién. Diéu nay 1am giam kha ning tim
duoc nha tro phi hop véi nhu cau sinh hoat, di lai, hoc tap cua sinh vién, tir d6 anh huong
dén chi phi sinh hoat, co hoi hoc tap... cta sinh vién. ..

Thuc té, tim nha tro ban chat 1a viéc xem xét mdi quan hé cua mot vi tri véi cac doi
tugng khac trong mot ving khong gian xac dinh, dong thoi ¢ thé phai thoa man mot s6
diéu kién thudc tinh nao dé... Bai toan nay co thé dugc giai quyét mot cach dé dang bang
cong nghé GIS, von duge smh ra dé giai quyét cac van dé co lién quan dén cac méi quan
hé khéng gian, thugc tinh.

Nhung kho khéan la ¢ nuéc ta cdng nghé GIS con kha mei, da s6 cac giai phap GIS déu
phai dugc trlen khai trén cac phan mém GIS doi hoi cau hinh may cai dat twong d6i cao,
cac phan mém d6 lai kho st dung, khdng phi hop véi da sb cac ban hoc sinh sinh vién, kha



nang phan phdi dén tay cac ban con khé khan va dac biét 1a da sé cac phan mém GIS déu
la ¢ ban quyén véi chi phi dat do.

Do vay, WebGIS - mét giai phap vira két hop dugc thé manh cua Internet 13 truyén
thong rong rai, dap tng nhidu nguoi ding cing ldc, chi phi sir dung thap, giao dién gan giii,
cac su dung quen thudc phu hop véi céc ban sinh vién, hoc sinh lai vira ké thira duoc sirc
manh cia GIS trong kha niang phan tich, truy van khdng gian, thudc tinh, truc quan hoa
thanh cac ban dd, ki hiéu, mau sic sé& |1 giai phap thich hop nhat trong bai toan nha tro hién
nay.

2. Tong quan tinh hinh nghién ciru

2.1. Tinh hinh nghién ciru trén thé gioi

Ung dung WebGIS trén thé gii da co rat nhiéu, duoc &p dung vao nhiéu linh vuc
khac nhau trong doi séng. Phan Ién cac ung dung duoc trién khai nhim tim dia diém, tim
duong, & mot sb trudng dai hoc, ho ciing xay dung céc trang WebGIS nham cho muc dich
hoc thuat, nghién ctu, hd tro sinh vién..Tuy khéng tim thiy nghién ctu nao tng dung
WebGIS dé xac dinh, tim kiém nha tro, nha cho thué nhung nhirng tng dung di tim dugc
ciing hd trg dé tai trong qué trinh nghién cuu.

Mot s6 trang WebGIS ma dé tai tham khao:

a/ http://www.openrouteservice.org/

Pay 1a trang Web tim kiém dudng di ngin nhat, tim dia diém bang céng nghé ma
ngum mo OLS (Open Location Services). Pé tai tham khao cong nghé nay trong qua trinh
tim hiéu vé céc céng nghé ma nguén mo nham tim dudng di ngan nhat va Geocoding.

b/ Cac trang web:

http://land.geo.tsukuba.ac.jp/ecowalk/ecowalkscore.aspx

Trang nay st dung thuan cdng nghé Mapserver dé tao cac dich vu ban do, c6 mot
chtrc ning hay nhu 1 truy van theo ban kinh. Tuy nhién day 1a mot Website cua Nhat, do
vay chi yéu I1a tham khao giao dién, cac phan b cac 16p, tao cac chiic ning. ..

http://giswin3.geo.tsukuba.ac.jp/Walkability Tsukuba/

Day 1a trang WebGIS sir dung cdng nghé cua ESRIL dé tai chu yéu tham khao vé
giao dién, cach tao cac panel dong.

¢/ Céac trang Web:

http://bikedistrict.org/#/45.46372,9.19106/45.46844,9.18018/t

http://www.ridethecity.com/

Pay 1a hai trang Web tim duong di ngan nhat s dung cong nghé ma ngudn mo
Pgrouting. D¢ tai tham khao céc tinh ning, cach thic xuat dir lidu trong qua trinh tim hiéu
vé Pgrouting.

2.2. Tinh hinh nghién ctru trong nwéc

WebGIS ddi véi nudc ta 1a mot linh vuc con rit mgi meé, tuy nhién ai ciing c6 thé
thay nhiing loi ich va tim niang ma n6 mang lai, do vay, trong thoi gian gan day, da co rat
nhiéu nghién cau vé cong nghé WebGIS va ciing da c6 rat nhieu dy an da di vao hoat
dong. Tuy nhién, cac trang WebGIS nay ciing chi méi 1a dwa ban do 18n Web vai cac chuic
ning co ban dé tuong tac véi ban do, quan i dit liéu, chua c6 phat huy that sy sic manh
cua GIS 1a kha niang phan tich, truy van khdng gian.

Céc dé tai nghién ctru trong nuéc ma dé tai da tim hiéu duoc:
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a/ Pé tai “Kha ning &ng dung cac phan mém GIS ma ngudn mé trong xay dwng
hé théng thdng tin dit dai” cua tac gia Tran Québc Binh, khoa dia 1y, truong dai hoc Khoa
hoc Tu Nhién, dai hoc quéc gia Ha Noi.

Qua nghién ctru cua tac gia nay, dé tai da duoc cung cap them mot sd thdng tin Ve
cac phan mém ma nguon Mo hién nay, xu hudng chuyen d6i sang str dung cac phan mém
ma ngudn ma trén thé giGi, tc gia ciing c6 dé cap dén hé quan tri co sé dir liu MySQL,
PostgreSQL + PostGIS va phan mém Mapserver. Day 1a 2 phan mém ma dé tai ciing dang
nghién ctru dé sir dung.

Nghién ctru cling dua ra cac phén tich, so sanh gitra cac phan mém ma ngudén ma Voi
nhau, gitra cAc phan mém ma ngudn maé vai cac phan mém 6 phi. Pé kiém chung, tac gia
da xay dung mot hé théng WebGIS tra ciru thira dat trén nén tang PostgreSQL / PostGIS,
MS4W, CartoWeb, gvSIG. Va cudi ciing, tac gia da két luan ring cac phan mém GIS ma
ngudn m& da tré nén 16n manh va hoan toan c6 thé dap tmg dugc nhu ciu tng dung trong
xay dung hé thong thong tin dat dai & cac cap.

b/ Pé tai “Webgis-cong nghé va ng dung trong quan ly va dw bao dich hai” cua
tac gia Binh Van Cong Chinh, cong tac tai Chi cu bao vé thuc vat An Giang.

Dé tai nay sur dung cdng nghé cua Esri dé trién khai WebGIS, st dung Java Applet
dé xir 1 cac két qua tra vé tir Web Map Server. Qua nghién ctru nay, dé tai tham khao duogc
kién tric cia mot hé théng WebGIS, mé hinh hoat dong caa né. CAc trién khai xay dung
mét hé théng WebGIS hoan chinh.

¢/ Dé tai “Xay dung hé théng théng tin dia |i vé ha ting giao thong b thanh phé
Cén Tho” cua tac gia Hoang Puc Nh4, sinh vién bo mén hé thdng théng tin va toan tng
dung, khoa céng nghé thong tin va truyén théng caa truong dai hoc Can Tho.

Pay 1a mot dé tai xay dung mot hé thong WebGIS vé ha tang giao théng bo thanh
phé Can Tho twong ddi hoan chinh, sir dung cac cdng nghé ma ngudn mé nhu GeoServer
dé 1am may chu ban d6, PostgreSQL + plugin PostGIS 1am hé quan tri co s& dit liéu, thu
vién Pgrouting dé thuc hién tim dudng di ngan nhat, st dung PHP l1am Middle ware® va
Openlayers lam MapAPI.

Céc chire ning co ban cia dé tai nay la tim kiém cc bén xe, tuyén dwong, xem thudc
tinh d6i tuong, cac chic nang duyét ban dd nhu phoéng to, thu nho, di chuyen ban do tim
duong di ngan nhat, phan quyen nguoi dung, 14p bao cao theo cac biéu mau c6 sin. Tuy
nhién d¢é tai ciing c6 mot sé diém han ché:

e Chiic ning tim kiém con so sai, chi tim kiém dudi dang truy xuat nhimg doi tuong
c6 noi dung giong vai tir khéa nguoi ding nhap vao. Chua thyc hién truy van véi
nhiéu diéu kién duoc.

e Chiic ning tim duong di ngan nhat van con rat don gian, chi méi hién thi dugc
tuyén duong di ngan nhat trén ban do cha chua c6 thong tin huéng dan di kém nhu
queo ¢ dau, bén nao, di bao nhiéu mét, bao nhiéu phut.

e Chua that sy phat huy kha nang phan tich va truy van caa GIS.

d/ Pé tai “Xay dwng hé thong quan |Ii xe buyt tai tp.HCM bang GIS” cua tac gia
Nguyén Hitu Buc, chuyén nganh ban d6, vién tham va hé théng thong tin dia li, trudng dai
hoc Bach Khoa, dai hoc quéc gia thanh phd H6 Chi Minh.

! Ngén ngit lap trinh Web phia Server



Pay 1a mot dé tai st dung cdng nghé GeoServer lam may chi ban d9,
PostgreSQL+Postgis dé quan tri co so dit liéu, php lam ngén ngir 13p trinh Web,
Openlayers 1am MapAPI. Bén canh d6, dé tai sir dung thu vién md nguén mo Pgrouting dé
thuc hién bai toan phan tich mang.

Uu diém cua dé tai nay 1a tac gia dé tuy bién cac ham SQL cua thu vién Pgrouting dé
thuc hién viéc bai toan tim duong di bang xe bus, dua ra dugc chi dan cy thé nhu 1én xe
buyt s6 may, ¢ dau, xudng ¢ dau.

Ngoai nhitng dé tai nghién ctru trén, da co rat nhiéu san pham WebGIS cua céc co
quan, t6 chac da duoc trién khai ung dung trén thuc té, tuy nhién da phan thi dy 13 nhiing
co quan ctia nha nudc va sir dung cac san pham tinh phi. Noi dung thi chu yéu van 1a trong
linh vuc dat dai, quan Ii, cung cap cac san pham nhu tim duong di, tim vi tri ma chua c6
ng dung vao trong linh vuc bit dong san, nha tro... véi chic ning co ban 1a xem ban dd,
xem thong tin, chwa c6 chirc niang phan tich.(Xem phu luc B: Mgt sé trang WebGIS ¢
nwoc ta hién nay)

Nhu vay, hién chua c6 mot trang webGIS hd trg viéc tim kiém nha tro cho sinh vién,
hoc sinh, tuy nhién da c6 nhiéu nghién ctu thanh 1ap WebGIS véi nhiéu mic d6 va muc
tiéu khac nhau. Viéc tim hiéu cac nghién ctru nay gidp ta c6 nhiéu kinh nghiém, kién thirc
dé ap dung cho bai toén cu thé cua dé tai
3. Muc tiéu cua de tai

3.1. Muc tiéu chung
Xay dung mot trang WebGIS hd trg viéc tim kiém théng tin nha tro cho sinh vién.

3.2. Muc tiéu cu thé

- Nghién ciru vé dic diém va nhu cau vé nha tro cta di tuong hoc sinh, sinh vién.

- Tim hiéu WebGIS dé xac dinh cong nghé thuc hién dé tai.

- Xay dung mé hinh WebGIS nha tro

- Xay dung dugc mét trang WebGIS tim nha tro hoan chinh.

4. Noi dung nghién ciru

Dé tai nghién cau ing dung cong ngh¢ GIS vao linh vuc nha tro (tim va dang tin) trén

nén tang cua Web. Bao gom cac ndi dung cu thé sau:

- Tim hiéu dic diém cuaa thanh phé HO Chi Minh, tinh hinh ddng tin va tim nha tro
hién nay, phan tich nhu cau, dic diém bai toan tim nha tro

- Tim hiéu cac ngon ngir lap trinh Web c¢6 lién quan nhu HTML, JavaScript, PHP,
XML, SQL, céac ki thuat lap trinh Web nhu Jquerry, Ajax.. dé van dung vao viéc
xay dung hoan chinh trang WebGIS.

- Tim hiéu céc thanh phan, cac dic diém cua mot hé thdng Web n6i chung va mot hé
thdng WebGIS ndi riéng, tir d6 trién khai xay dung mot trang WebGIS nha tro véi
nhitng kién thirc da tim hiéu dugc.

- Tim hiéu vé ung dung cia phan mém ma ngum mo trong linh vuc GIS, WebGlIS,
tim hiéu va sir dung cac phan mém ma ngudn mé khac nhau dé trién khai xay dung
mot hé théng WebGIS hoan chinh nhu MapServer, hé quan tri co s¢ dir lidu
PostgreSQL véi Plugin PostGIS...

- Xay dung duoc bd co sé dir lieu hoan chinh gém céc 16p dir lidu nén va dit liéu
chuyén dé cho bai toan xay dung WebGIS nha tro.

- Dua dir liu da bién tap, chinh stra vao trong co s¢ dir li¢u.



Tim hiéu vé phan tich mang, thuat toan tim dudng di ngin nhét. ..
Xay dung hoan chinh trang webGIS

Tim hiéu céc
WebMapServer:

Két ndi Map:

véi Postgi

Hoc cac ngdn
ngit 1ap trinh
Web

Php, html,
Javascript,
xml, css...

3uop gam we

Tim hiéu hé
quan tri CSDL
MySQL

N&m duoc cu

phap SQL, két

ndi CSDL vai
Web

Cai dat may chd do
Apache

¥ tudng
WebGIS

Tim hiéu hé quan tri

Mapserver, Geoserver,
ArcIMS, MapXtreme,
Google API

Chon cong
nghé
MapServer

siohequadQ Bueq
Jansasde|Al QP ueq Uy Ul

Cai dat g6i MSAW

Tim hiéu cdc MapAPI:
Openlayers,

OpenScales, GeoExtent

Openlayers

Tim hiéu cac FrameWork
cla Mapserver: Pmapper,
Mapfish, Mapbender

Quyét dinh khéng
dyra theo mot
FrameWork nao
ca

Y tudng tng
dung vao linh
vyre nha tro

CSDL PostgreSQL +
Postgis + Pgrouting

N&m cac ham truy van
khéng gian clia
Postgis, két néi

PostgreSQL véi Web,
demo phan tich mang
véi Pgrouting

Xay dyng WebGIS
Cai dat nha tro
PostgreSQL+PostGIS

—

Import vao Postgis Trang
WebGIS nha

tro demo
Thu thap, bién

tap dit liéu
B6 CSDL
nénva

chuyén dé

Tim hiéu cc
théng tin can
thiét khi tim
nha tro
N&i dung,
yéu cau web

nha tro

So do6 ngi dung nghién citu

5. Phwong phap nghién ciu
-Phuong phap phan tich tong hop tir tai liéu : cac ngudn tai liéu thu thap dugc bao gom

giéo trinh,

nudc,..

sach tham khao, bdo chi, mang Internet, cac bai viét, bo céo trong va ngoai

.s& duoc nghién ctu, phan tich, va tong hop cc van dé lién quan dén dé tai.

> Gilip c6 duoc day du kién thirc mot cach tong quat vé cac van dé lién quan dén dé tai
nhu: ¢6 ai lam chua, nguoi ta 1am nhu thé ndo, ¢d hiéu qua khi sir dung cong nghé Gis de

phan tich,

xac dinh vi tri mot d6i tuong khong, pham vi nhing tai liéu c6 gi glong Vi

pham vi dé tai dang nghién ctru.... tir nhitng van dé trén gilp ta nam chac duoc van dé hon.
-Phuong phap diéu tra thyc te:

e Di quan sat va tryc tiép tham gia tim nha tro

e Xay dyng 1 trang web demo thu thap thdng tin vé yéu cau cua cac ban sinh vién
khi tim nha tro, gép y vé noi dung thudc tinh cua cac mau tin dang nha tro tai dia
chi: http://gis.boxhost.me/nhatro/

[ J

Trao d6i v6i cac ban sinh vién tai cac nhém: GIS Dja Ly (PHKHXH & NV)?,
Pia Ly K30°% Bao Hong (GIS)* trén facebook va tai forum VN-Zoom®

2 http://www.facebook.com/groups/207809572680473/
® http://www.facebook.com/groups/121770481298051/
* http://www.facebook.com/groups/261375970577521/
® http://www.vn-zoom.com/f255/xin-giup-thong-tin-ve-nha-tro-2548461.html
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Phuong phép nay gitp nam bat dugc nhu Cau thuc té cua ddi tuong nghién cau, tir d6
xay dung san pham phuc vu dung nhu cau cha yéu caa dbi tuong, ¢ sy diéu chinh phd hop
véi thuc té hon.

-Phuong phap thu thap dir li¢u thir cap: Tim Kiém cac dir liéu c6 san trén mang va lién
hé dén cac co quan co kha ning c6 dir liéu dé xin, bién tap di liéu.

-Phuong phap thu thap dit lidu so cap: Khao séat thuc dia, két hop GPS, may anh...dé
thu thap dix liéu vé vi tri va cac thong tin c6 lién quan khac. ..

-Phuong phép xir Ii, bién tap dir liéu bang cac phan mém khac nhau..

-Phuong phap phan tich tir nhitng yéu cau thuc té dé xay dung bo co so dit liéu phi hop
VGi ndi dung va yéu Cau ki thuat ma trang Web dat ra.

6. Gidi han ciia dé tai

-Vé khong gian: Khong gian nghién ctu cua dé tai chi nam trong pham vi hanh chinh
ctia thanh ph H6 Chi Minh

-V/é thoi gian: Thoi gian nghién cau tir 01/2012 dén 03/06/2013

-Vé noi dung:

Dé tai chi tap trung vao viéc xay dung mot trang WebGIS nha tro, thé hién kha ning
g dung cua cdng nghé WebGIS vao céac linh vuc cia cudc séng, khong di sau vao xay
dung dit liéu, chi xay dung dit liéu mang tinh chit demo dé chay thir nghiém trang Web.

-Gi6i han vé ki thuat:

+Do diéu kién vé tai chinh, san pham chi chay trang Web demo trén may chu éo sir
dung laptop lam Hosting va Server, khong trién khai trén Host va Server thuc té. Tuy nhién,
Host thyc té cling khong khéc nhiéu. Dé tai di trién khai dua san pham 1én mang Internet
thanh céng dé ngudi ding internet bat ki cd thé truy cap duoc trang Web.

+Do chua c6 mot chuan duyét Web thdng nhét giira cac trinh duyét Web nén mdi
trinh duyét Web khac nhau s& hd trg mot sé dic diém ki thuat Web khac nhau, do vay san
pham cua dé tai chi méi chay tdt trén Google Chrome va Opera, con cac trinh duyét khéc
nhu Firefox va Internet Explorer thi mot s6 chuc ning khong sir dung duoc.



PHAN NOI DUNG
CHUONG 1. TONG QUAN VE VAN DE NGHIEN CUU
1.1. Giéi thiéu vé WebGIS
1.1.1. Giéi thiéu vé thanh phan Web
1.1.1.1. Gigi thiéu chung vé Web

Web hay Website[35] I tap hop cua rat nhiéu trang web - mét loai siéu vin ban
(tap tin dang HTML hoic XHTML c¢6 kha ning lién két, nhing cac tap tin hinh anh, am
thanh, flash, video, ma Iénh...) trinh bay thdng tin trén mang Internet - dugc luu trir ( web
hosting ) trén may chu web ( server web ) va cd thé truy cap thdng qua Internet. Ngudi Xem
co the truy cap vao xem tai mot dia chi nhat dinh goi 1a tén mién (domain [hame) hoac tén
mién phu (subdomain). Trang web dau tién ngudi xem truy cap tir tén mién thuong dugc
goi la trang chu (homepage), ngudi xem c6 thé xem céc trang khac théng qua céc siéu lién
két (hyperlinks)

Dic diém tién loi cua website: thong tin d& dang cap nhat, thay doi, khach hang
c6 thé xem thdng tin ngay tac khic, ¢ bat ky noi nao, tiét kiém chi phi in 4n, gui buu dién,
fax, thong tin khéng gigi han (muén ding bao nhiéu thong tin ciing duoc, khong gidi han
s6 lugng thong tin, hinh anh...) va khdng gidi han pham vi khu vuc sur dung (toan thé gigi
co thé truy cap). Méc khac, mét tng dung dugc trién khai trén nen tang Web s€ khong yéu
cau cao vé phan mém, phan ciing may tinh. Hau hét chi yéu cau c6 mét trinh duyét Web
chuan 14 ta c6 thé d& dang khai thac cac tinh ning ma Website cung cap.

Mot website thong thudng duoc chia 1am 2 phan: giao dién ngudi ding (front-
end) va cac chuong trinh duogc lap trinh dé website hoat dong (back-end)[34]. Giao dién
nguoi dung la dinh dang trang web duoc trinh bay trén man hinh ctia may tinh cta nguoi
xem (may khach) duoc xem bang cac phan mém trinh duyét web nhu Internet Explorer,
Firefox,... Tuy nhién ngay nay ngudi xem c6 thé xem website tir cac thiét bi dién tir khac
nhu dién thoai di dong, PDA,...Viéc trinh bay mot website phai dam bao céc yéu té vé
tham my dep, 4n twong; bd cuc don gian, dé hiéu va dé sir dung, cac chirc ning tién lgi cho
ngudi xem. Dac biét ngay nay, website tré nén séng dong véi nhirng hiéu tmg da dang cua
hinh anh va chir két hop véi am thanh.

Phan Back-end Ia phan Iap trinh cua website luu trit trén may chu (Server). Su
khéc nhau & phan Iap trinh back-end caa website gitp phan ra 2 loai website: Website tinh
va website dong.

- Website dong (Dynamic website) 1& website c6 co s¢ dir liéu, dugc cung cap
cong cu quan 1y website (Admin Tool) dé c6 thé cap nhat thong tin thuong xuyén, quan ly
cac thanh phan trén website. Loai website nay thuong dugc viét bang cac ngdn ngit lap
trinh nhu PHP, Asp.net, JSP, Perl,..., quan tri Co so dit liéu bang SQL hozc MySQL,...

- Website tinh do 1ap trinh bang ngdn ngit HTML theo timg trang nhu brochure,
khong c6 co so dit lieu va khong co cong cu quan Iy thong tin trén website.Ban phai biét ky
thuat thlet ké trang web (thong thuong bang c4ac phan mém nhu FrontPage, Dreamwaver,...)
khi mudn thiét ké hozc cap nhat thong tin cua nhiing trang web nay.

1.1.1.2. M6 hinh hoat dé¢ng ciia Web

a/ Piac diém cia WebSite



Nhu & trén da dé cap, tly vao ciu tric dugc 1ap trinh bén trong source code dé
Web hoat dong ma chia ra hai loai Website chinh: Website tinh va Website dong. Mdi loai
c6 ddc diém riéng. (Xem phu luc A: Péc diém cia Web)

b/ Md hinh hoat dgng cia Web

Tuy vao loai hinh Website (Web tinh hay Web dong) ma ta c6 cac md hinh hoat
dong khac nhau. Nhung nhin chung, chung déu hoat dong trén md hinh may cha - may

khach (Server-Client)
Web tinh:
I. 1
h & response
client "

\ server

Hinh 1.1. M6 hinh hoat dong Web tinh

O md hinh nay, mot hé théng Web chi don gian gdm maot may chu Server co
chuc nang tra o1 nhiing yéu Cau tir phia Client (cac trinh duyét web) gui t&i, cac yéu cau
nay cé thé 1a yéu cau giri tra vé mot trang Web dé hién thi Ién trinh duyét Web (Web
Browser)

Do hé théng chi xt 1i céc y8u cau don gian, do vay wu diém cia mé hinh hoat
dong nay la téc do xir Ii s& rat nhanh, tuy nhién, mé hinh nay khdng thé dap wng cac yéu
cau phuc tap, ciing nhu han ché kha ning cap nhat thdng tin. Vi mdi lan mudn sira thong
tin 13 ta phai sira truc tiép code trong tép HTML, déu nay dan dén kho khin trong viéc
chinh stra va quan Ii cac tép HTML néu trang Web cua ching ta qua 16n.

Do vdy, dé tai s& tap trung vao nghién cttu mod hinh hoat dong cua Web dong

Web dong:

O m6 hinh nay, trang Web ciing s& van hanh theo mé hinh may khach — may chu,
nhung ¢ may chu s& dam nhan nhiéu viéc hon nhu: Xt li cac doan Middle ware script, truy
van thong tin trong co s¢ dir ligu, tra két qua truy van vé dang HTML, giri vé may khéch &

dau cudi.
(
e <\\\
\% |
query — search

=y o
\ server

Hinh 1.2. M6 hinh hoat Cuia Web dong
- Client: Trong truong hgp cua dé tai nay la web client, la nguoi dung:
cht nha tro va nguoi tim nha tro (cu thé 1a may tinh noi mang caa ho )

request




- Server: trong truong hop cua dé tai nay 1a Web Server, d6 1a may chu,
noi thuc thi céc yéu cau gui 18n tir phia client va tra loi nhitng yéu cau do.
- Data: Noi dat co so dir liéu cho trang web.

Thuong thi Web Server va Data s& duoc nha Hosting cung cap cung ldc khi ta
dang ki dich vu caa ho.

Khi Web Client thyc hién mot thao tac (chang han nhu truy van tim nha tro A )
tir trinh duyét web (Browser), thao tac ndy s& dugc xem nhu mot y&u cau truy van (query)
va yéu cau nay sé duoc gui dén Web Server thdng qua duong truyén internet (mang WAN).

Tai Server, yéu cau nay sé duoc xt If, n6 s& tim trong co s dir liéu (Data) nhitng
két qua phU hop véi yeu cau vira dugc gui, sau d6 Web server s& guri tra két qua vé cho
browser tai may dit Web client. Théng qua Browser, noi dung Web server gui vé s& duoc
hién thi Ién man hinh may tinh.

Dé Web server va Database server “hiéu nhau” va thuc thi cac y@u cau chinh xac,
gitta ching can mot tht ngdn ngit chung, d6 13 cac ngdn ngit phia server nhu php, asp,
jps... Nhitng ngbn ngit nay ngoai viéc thuc hién nhiém vu lién lac gitra Web server va
Database server, chling con thuc hién cac viéc xir 1i thong tin dén va di tir Web server.

WEB
SERVER
(Apache, IIS)

DATABASE
SERVER
(MySQL.,

SQLserver..)

INTERNET

WEB BROWSER
(Internet Explorer, Netscape)

Hinh 1.3. V; tri cua Middle Ware trong m6 hinh khach — chu cia Web dong

1.1.1.3. Xu thé phét trién ciia Web

Internet ndi chung va Website ndi riéng ngay cang phét trién va c6 vai trd quan
trong trong cudc song hién dai. N6 1a kénh cung cip thong tin nhanh chéng, hiéu qua, tiép
kiém va don gian cho hang triéu ngudi. Hang loat cac linh vuc khac nhau trong cudc séng
da duoc trién khai trén nén tang Web tir quang céo, tin tac, giai tri, dén ngan hang, bat
dong san... da cho thdy tim nang phat trién cua Web 1a rat Ion.

Ngay nay, cung véi su phat trién cia cong nghé thi Web khong chi 1a nhiing
trang cung cap théng tin thuan ty nira ma c6 xu huong phat trién thanh cac ung dung
online (WebApp). N6 nhu 1a mot phan mém c6 thé duoc sir dung moi IGc moi noi ma
ngudi ding khéng can phai lo vé van dé ban quyén.

Tat nhién, Gng dung trén Web va ang dung trén Desktop déu c6 nhiing uu diém
va han ché riéng nhung trong nhiing truong hop can truyén dat, trao d6i thong tin thi cac
ng dung trén Web 1a lya chon uu tién. (Xem phu luc C: Uu diém va han ché cia
WebApp so véi phan mém Desktop)



1.1.2. Giéi thiéu vé h¢ thong thong tin dia li (GIS)
1.1.2.1. Gigi thiéu chung vé GIS, céc thanh phan cia GIS.

GIS Ia chir viét tit cia Geographic Information System, c6 nghia 1a hé théng
thong tin dia Iy, dugc hinh thanh vao nhimg ndm 1960 va phat trién rat rong rai trong 10
nam lai day ¢ nudc ta. GIS ngay hay la cdng cu tro gitp quyét dinh nhiéu hoat dong kinh té
- X3 hoi, qudc phong caa nhiéu quéc gia trén thé giéi, GIS c6 kha ning tro gitp cac co
quan chinh phu, c&c nha quan ly, cac doanh nghiép, cic cé nhan, ... danh gia dugc hién
trang cua cac quaé trinh, cac thuc thé ty nhién, kinh té - x& hoi thong qua cac chirc ning thu
thap, quan ly, truy van, phan tich va tich hop cac thong tin dugc gan vai mot nén hinh hoc
(ban do) nhat quan trén co s& toa do cua cac dit lieu dau vao. Cung véi sy phat trién manh
mé& cua cong nghé thong tin, GIS di trd nén phd bién hon va anh huong téi hau nhu toan
bo moi mat doi song xa hoi.

Muc tiéu cua GIS la cung cap mot hé thong cau triic thong tin dé Gng dung trong
nhiéu nganh khoa hoc, nhiéu linh vuc c6 lién quan dén khéng gian khong nhitng trong cac
nganh khoa hoc tu nhién ma con trong cac nganh khoa hoc x& hoi lién quan chu yéu vao
cac hoat dong, thao tac cua con ngudi. Su hinh thanh va phét trién caa GIS da phan anh rd
nét mot xu thé chung cua thoi dai.

Mot hé thong GIS co ban s& bao gdm 5 thanh phan vai céc chie nang khac nhau:
Phan ciing, phan mém, con nguoi, dir liéu, truy trinh va to chic. Cy thé cac chic nang céc
thanh phan nhu sau. (Xem phu luc A: Chikc ning cdc thanh phan trong mét hé thang
GIS).

1.1.2.2. Péc diém khd nang va hweng phét trién cia GIS

Cac dic diém va kha ning ciaa GIS: voi kha ning luu trir va xi ly dix lidu
khéng gian 13n thudc tinh, GIS ¢é nhiéu tinh ning vuot troi va co kha ning ¢ng dung trong
nhiéu 1anh vuc cua cudc séng. (Xem phu luc A: Péc diém va khd nding ciia G1S)

Hwéng phéat trién caa GIS

cung véi su bung nd cua cdng nghé théng tin, cong nghé san xuat may tinh,
cdng nghé 1ap trinh ... da anh huong rat 16n téi xu hudng phat trién cua GIS trong twong
lai:

-Chuyén mén hoa céac ung dung theo ting linh vuc:

Thwong mai dién tir: su két hop gitta thuong mai dién tir va thong tin vi tri dia ly
gitip md hinh hoa céc thao tac, dich vu trao ddi mua ban giéng véi cac thao tac hién thyc,
gilp tiét kiem thoi gian, khdng gian, chi phi, ... Thuong mai dién tir dang 1a mét thi truong
tiém ning trong twong lai.

Dich vu tai chinh: Xac dinh vi tri nhitng chi nhanh méi cua ngan hang, GIS la
mét céng cu danh gia rai ro va muc dich bao hiém, xac dinh cac khu vuc c6 do rai ro 16n
nhat hozc thap nhat.

Y té: tim ra 16 trinh nhanh nhat gitra vi tri hién tai cta xe cap ctu va bénh nhan
can cap ctu, dua trén co s dir liéu giao thong, ...

Bén I¢: Phan 16n cac siéu thi dugc xac dinh vi tri nhd GIS, GIS lwu trit nhirng dit
licu vé kinh té xa hoi cua khach hang trong mot ving nao d6. Cé thé tinh toan thoi gian di
dén siéu thi va mod hinh hoa anh huéng cua nhiing siéu thi canh tranh, tim duong phan phéi
hang ngan nhat, ...

Giao théng: tng dung dang ké trong linh vuc van tai hang hai, hai d6 dién tir.
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1.1.2.3. Uu, nhwoe diém cia GIS
Uu diém:
Co so dit liéu duoc bao tri, cap nhat tét hon véi dinh dang chuan va an toan.
Stra chira, cap nhat dé dang.
Tim kiém, phan tich, trinh bay dé dang, chinh xac va hiéu qua hon.
Dit liéu duoc d& dang chia s¢ va trao di
Tiét kiem thoi gian, chi phi.
Quaé trinh ra quyét dinh tét hon do c6 co sé khoa hoc r rang.
C6 thé thu thap sé liéu véi sb luong l6n°
Chat lugng s6 liéu dugc quan Ii, xi 1i va hiéu chinh tbt.
D& dang truy cap, phan tich dit liéu tir nhiéu ngudn, nhiéu loai khac nhau
Tong hop mot lan dugc nhiéu loai dir liéu khac nhau dé phan tich va tao ra
nhanh chéng mét 16p dix liéu tong hop mai.
Tuy nhién, bén canh nhimg wu diém trén thi cdng nghé GIS ciing c6 nhitng han

ché sau:

e Chi phi va nhitng van dé ky thuat doi hoi trong viéc chuan bj lai cac sé liéu thd
hién c6, nham c6 thé chuyén tir ban db dang gidy truyén thdng sang dang ky
thuat sé trén may tinh (thdng qua viéc sé hod, quét anh...)

e Doi hoi nhiéu kién thuc cua céc ki thuat co ban vé may tinh, va yéu cau lon vé
nguon tai chinh ban dau.

e Chi phi cua viéc mua sim va lap dit thiét bi va phan mém GIS kha cao.

e Trong mét s6 linh vuc tng dung, hiéu qua tai chanh thu lai thap.

1.1.3. Két hep GIS trén nén tang Web (WebGIS)
1.1.3.1. Khéi niém vé WebGIS

WebGIS hiéu theo cach ndm na nhét 1a mét tng dung GIS chay trén nén Web,
no ké thira day du cac dic tinh cua ca 2 nén tang nhu sy tién loi, kha niang truy cap moi lic
Moi noi, gi4 thanh thap, d€ dang phan phdi, chia sé, cap nhat san pham, giao dién than
thudc v6i ngudi dung caa Web 13n kha ning tim kiém, phan tich, thé hién ban d6, tro gidp
dua ra quyét dinh tét cua GIS.

Theo tac gia Nguyén Hiru Bic (Xay dung hé thdng quan 1i xe buyt tai thanh phé
Ho6 Chi Minh bang GIS, 2011) thi “WebGIS 1a mét hé théng théng tin dia i phan tan trén
mét mang cac may tinh dé tich hop, trao déi cdc théng tin dia |i trén WWW (World Wide
Web). Trong cach thic hién nhiém vy phan tich GIS, dich vu nay gan giong nhw la kién
tric Client-Server cia Web. Xut Ii théng tin dia Ii dwoc chia ra thanh nhiéu nhiém vu ¢ phia
Server va Client. Piéu nay cho phép nguwoi dung c6 thé truy xudt, thao tac va nhdn két qud
tir viéc trién khai thai thac di liéu GIS tir trinh duyét web cia ho ma khéng phdi tra tién
cho phan mém GIS”.

® Bai giang hoc vién Quan Y
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1.1.3.2. M6 hinh hoar dgng va cac thanh phan ciia hg thang WebGIS

Web M ap

Ml Browse Server

Spatial request

Image, map
response

Hinh 1.4. M6 hinh hoat déng ciia mét hé thong WebGIS

Mot trang WebGIS ¢6 md hinh hoat dong gan giéng nhu mot trang Web binh
thuong, tec md hinh may chu - may khach (Server — Client). Trong d6, ngudi dung (Client)
s€ tly theo muc dich cua minh ma gui mot yéu cau dén Server, tai day, yéu cau s& duogc
Web Server xur |i — nhitng yéu cau vé khong gian thi duoc chuyen sang mot Map Server,
nhitng Server nay s& két ndi véi co so dir lidu (Database) dé truy xuat va thuc thi cac yéu
cau can thiét. Cudi ciing, cac két qua s& duoc gui tra tro vé cho client, cac két qua nay cé
thé 1a cac noi dung HTML hay céc noi dung hinh anh ban d6. Mot WebGIS s& bao gom cac
thanh phan:

-May chu (Server): Hau hét cac ung dung web déu hoat dong tap trung trén
Server, mot ung dung dic trung goi 12 web server s& dam trach viéc giao tiép vai cac trinh
duyét web, mot co s dir liéu (CSDL) trén server s& luu trit tat ca nhitng thong tin dap tng
y&u cau cua tng dung web. Giita web server va CSDL trén server can mét th ngdn ngit
lam vai tro “lién lac”. Ngbn ngit nay ciing thuc hién cac cong viéc xt li théng tin dén va di
tir web server. Ngdn ngit nay c6 thé 1a php, asp, jsp... (ngdn ngit lap trinh web dong). Vay
ngdn ngir phia bén server 1a php/asp/jsp... Trong d6 php 1a ngdn ngir m& ngudn ma.

Tat ca nhiing thir trén: Web server, Database, ngon ngir 1ap trinh s& phai hoat
dong trén mét hé diéu hanh (HDH) nao do.

Déi v6i mot trang WebGIS, ngoai Web server, Database, ta con can mot Map
Server, c6 chirc ning xir Ii cac thdng tin vé ban db.

-May khach (Client): Trong hé théng web ciing nhu WebGIS thi Client chinh 1a
cac trinh duyét web (browser) nhu Internet Explorer (IE), Firefox, Google chorme,
Opera..., Pay 1a thanh phan gui yéu cau va nhan két qua xir I tir Server, két néi véi phan
clmg may tinh dé hién thi thong tin ra man hinh.

Ngbn ngit khoi thay cho viéc duyét web 1a ngon ngir HTML. HTML cung cap
hang ta nhitng thé Iénh (tag) cho phép thé hién trang web theo nhiéu kiéu khac nhau. Vay
ngdn ngt phia Client la HTML.

e Web Server: Chay trén HPH, “ling nghe” nhiing y&u cau cua ai do trén web
giri dén, sau d6 tra 10i nhiing yéu cau nay, cap phat nhiing trang web thich
ng. C6 nhiéu loai Web server khac nhau, nhung Apache va IIS (Internet
Information Server caa Microsoft) 1 dugc sir dung nhiéu nhat.

e Map Server: Ciing la mot phan mém chay trén hé diéu hanh, ciing cé chic
ning “lang nghe” nhiing yéu cau cia nguoi dung Internet giri dén, nhung
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Map Server chi xir Ii nhitng yéu cau vé ban d6 cua client nhu v& mot hay
nhiéu 16p ban d6 caa mot khu vue nao d6, nd 1a mot dang may chu dich vy -
tc 12 n6 chi s& gui tra nhitng yéu cau cua Client néu Client truyén day du
cac tham sb mo ta dich vu ma Client can, nhiing tham sé nay déu tuan theo
chuan ma nguon mé OGC.

Cau tric mot yéu cau dich vu dén Web Map Server nhu sau:

http://tén méy cha:cong mang/trang chira may cha dich vu ban d6? tham
s61&tham s6 2& tham sé n...

Vi du mét yéu cau dich nhu sau:

http://localhost:999/fcqi-
bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/doan_mysql/wms/routing.map&SERVICE
=WFS&VERSION=1.1.1&REQUEST=GetCapabilities

e May chu Web la localhost

e Ngudi dung dugc diéu hudng truy cap vao cong 999, vao thu muc fegi-bin, truy cap
dén phan mém may chu dich vu mapserv.exe

e Cac tham s duoc truyén vao dé Map Server xu Ii 1a:

e map=D:/ms4w/Apache/htdocs/doan mysql/wms/routing.map: Noi chira file ciu
hinh ban d6

e SERVICE=WFS: Loai dich vu ma Client yéu ciu (trong truong hop nay la truy cap
dich vu Web Feature Service)

e VERSION=1.1.1: Khai béo tén phién ban dich vu muén truy cap.

e REQUEST=GetCapabilities: Khai b4o loai yéu cau mudn thuc hién (¢ day 1a yéu
cau GetCapabilities — liy théng tin metadata cua dir liéu)

C6 rat nhiéu dich vu ma mot Map Server c6 thé hd tro nhu: WMS (Web Map
Service), WFS (Web Feature Service), WCS (Web Coverage Service), WFS-T. REST..
Trong d6 WMS va WFS 1a phd bién nhat, moi Map Server déu phai ho tro va phai tuan thu
theo chuan caa OGC. Méi dich vu déu c6 cac yéu Cau va tham sé truyén vao riéng, ty muc
dich sir dung ma nguoi dung c6 thé giri cac yéu cau khac nhau. Cu thé (Xem phu luc A:
Céc chudn dich v Web dwoc hé tro bgi OGC)

- Middleware: La cac ngbn ngir phia server ta da noi ¢ trén, cac ngon ngir nay
hoat dong can ké vai Web server dé thong dich cac yéu cau tir trén World Wide Web, sau
d6 nhan cac tra loi tir Web server chuyén tai dén trinh duyét web nham dap ng céc yéu
cau do.

- Hé qudn tri co so dir liéu: C6 rat nhiéu hé quan tri co s dir liéu, nhung tat ca
déu dua trén co s SQL (Structure Query Language). Mot sé hé pho bién nhu Oracle,
Sysbase, Informix, Ms SQL Server, IBM's DB2. Hé nguén mé thdng dung hién nay la
MySql, va ddi vai CSDL khong gian la Postgresgl véi plugin Postgis.

Kién trac cia mét hé thong WebGIS
Hinh 1.5. Hinh dnh mé ta kién tric chung ciia mét hé thang WebGIS

_Reque ' ,
E Sponse
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http://localhost:999/fcgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/doan_mysql/wms/routing.map&SERVICE=WFS&VERSION=1.1.1&REQUEST=GetCapabilities
http://localhost:999/fcgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/doan_mysql/wms/routing.map&SERVICE=WFS&VERSION=1.1.1&REQUEST=GetCapabilities
http://localhost:999/fcgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/doan_mysql/wms/routing.map&SERVICE=WFS&VERSION=1.1.1&REQUEST=GetCapabilities

Kién triic chung: Céc trang WebGIS thuong duoc xay dung theo kién tric 3 tang
cua Web dong, do la:

Tang trinh bay: Thong thuong chi 1a cac trinh duyét Internet Explorer, Mozilla
Firefox, Google Chorme ... @& m& cac trang web theo URL dugc dinh sin. Céc tng dung
client c6 thé 1a mot website, Applet, Flash,... duoc viét bang cac cong ngh¢ theo chuan cua
W3C. Cac Client d6i khi ciing 1a mot tng dung desktop tuwong tu nhur phan mém Mapinfo,
ArcMap,...

Tdng giao dich: thuong dugc tich hgp trong mot webserver nao do, vi du nhu
Tomcat, Apache, Internet Information Server. D6 1a mét irng dung phia server nhiém vu
chinh cua né thuong 1a tiép nhan cac yéu cau ti client , lay di liéu tir co s dit liéu theo
yéu cau client , trinh bay dit liéu theo cdu hinh dinh sin hozic theo yéu cau cua client va tra
két qua vé theo yéu cau. Tuy theo yéu cau cua client ma két qua vé khac nhau : c6 thé Ia
mét hinh anh dang bimap (jpeg, gif, png) hay dang vector dwoc ma hoéa nhu SVG, KML,
GML,...Mot khi dang vector dugc tra vé thi viéc trinh bay hinh dnh ban d6 dugc dam
nhiém bO’I Client, tham chi client c6 thé xir Iy mot s6 bai téan vé khong gian. Thong thudng
cac response va request déu theo chuan HTTP POST hoic GET.

Tang da liéu: 13 noi luu trit cac dit lidu dia ly bao gdm ca céc dir liéu khong gian
va phi khéng gian. Cac dir liéu nay dugc quan tri boi cac hé quan tri co so dit liéu nhu
ORACLE, MS SQL SERVER, ESRI SDE, MySQL, POSTGRESQL,... hoac la cac file dir
licu dang flat nhu shapefile, tab file, XML,... Céc dit liéu nay duoc thiét ké, cai dat va xay
dung theo tirng quy trinh, tieng quy mé bai toan ... ma lua chon hé quan tri co so dir liéu
phu hop.

Céc hinh thic trién khai

Trong md hinh hoat dong cia WebGIS duoc chia ra 2 phan : cac hoat dong &
phia may khach (client side) va cac hoat dong xr ly & phia may chu ( server side).

Client side: Client side duoc dung dé hién thi két qua dén cho ngudi dung, nhan
cac diéu khién truc tiép tir ngudi dung va tuong tac voi web server thdng qua trinh duyét
web. Cac trinh duyét web sir dung chu yéu HTML dé dinh dang trang web. Thém vao dé
mét vai plug-in, ActiveX va cac ma Applet dugc nhing vao trinh duyét dé ting tinh tuong
tac vai nguoi dung.

Server side: Gom c6: Web server,Application server, Data server va
Clearinghouse.. Server side c6 nhiém vu luu trir dir liéu khong gian, xtr ly tinh toan va tra
vé két qua (dudi dang hién thi duoc) cho client side.

1.1.3.3. Kha ndng ing dung, phat trién ciia WebGIS

WebGIS véi cac vu diém van dung duoc sitc manh cia mot cong nghé GIS tién
tién, da duoc trién khai pho bién, thanh céng, mang lai hiéu qua trong nhiéu linh vuc khac
nhau trén nén tang Web than thién ngudi dung, dé dang truy cap... haa hen mg ra tiem
nang tng dung vo cung to Ion cua cong nghé nay.

Véi sy phat trién cia khoa hoc ky thuat nhu hién nay thi kha ning phat trién cua
cong nghé WebGIS sé& con ¢ nhitng budc tién vuot bac hon nira, khéng chi 1a nhiing trang
Web xem, duyét ban do, tra ctru thong tin dia Ii ma s& tré thanh cac tng dung GIS Online,
cho phép nguoi dung cé kién thic GIS c6 thé tién hanh xay dung dir lidu, phan tich dit lidu
nhu nhiing phan mém GIS thuc sy.
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1.1.3.4. Piém manh va diém yéu ciia mgt hé thong GIS duwoc trién khai trén nén
tang Web.

Pi¢m manh: D6 sé la tap hop cac diém manh caa cia nén ting Web va GIS

-Ung dung dugc tiép can trén toan cau[16] : LA mot nha phat trién ang dung GIS,
ban c6 thé trinh bay tng dung caa minh ra thé gigi va moi nguoi trén thé giGi co thé truy
cap ung dung cua ban tir may tinh hoic thiét bi di dong cua ho.

-Dap tng mot s6 luong 16n nguoi st dung: NOi chung, mot phan mém GIS
desktop chi cd mot ngudi su dung tai mot thoi diém xac dinh, trong khi mot trang WebGIS
c6 thé dap ung yéu cau sir dung cua hang chuc, tham chi hang tram nguoi cung mét ldc. Do
d6 mot ung dung WebGIS s& ¢ hiéu suat va kha nang md rong nhiéu hon so véi mét tng
dung desktop.

-Chi phi thip phu hop cho moi ngudi: Hau hét cac noi dung la mlen phi cho
ngudi dung cudi, va mot ing dung WebGIS cling vay. N6i chung ban khong can phai mua
phan mém hay tra tién dé str dung WebGIS. Cac t6 chirc can phai cung cap cac kha ning
GIS dé nhiéu nguoi sir dung ciing ¢ thé giam thiéu chi phi caa ho théng qua WebGIS.
Thay vi mua va thiét 1ap cac phan mém GIS cho mdi nguoi ding, mét to chic ¢é thé chi
can thiét 1ap mot trang WebGIS va hé thong duy nhat ndy s& dugc chia sé bai nhiéu nguoi
st dung: Tur nha, tai noi lam viée. ..

-D@ sir dung: Céac phan mém Gis desktop mudn sir dung duogc, ngudi ding phai
dugc dao tao va co kinh nghiém trong GIS, do vay n6 phu hop véi nhitng nguoi dung
chuyén nghiép. WebGIS dugc danh cho mot nhom dbi tugng rong l6n hon, nhiing nguoi
su dung khong biét gi vé GIS Ian nguoi chuyén vé GIS van c6 thé sir dung tot. N6 dugc
xay dung dé dap umg mong doi ung dung GIS c6 thé duoc st dung dé dang nhu sir dung
Web. WebGIS thudng duoc thiét ké don gian, truc quan va tién loi, 1am cho né sir dung dé
dang hon so vdi cac phan mém GIS

-Tinh théng nhat trong cap nhat: Di véi cac phan mém GIS, khi mudn cap nhat
|&n phién ban mai, ban cap nhat can duoc cai dit trén méi may tinh. Con dbi véi WebGlIS,
mét ban cap nhat hoat dong cho tit ca cac khach hang. Diéu nay gilp d& dang bao tri va
lam cho WebGIS thich hep cho viéc cung cap théng tin théi gian thuc hon so véi cac
phan mém GIS desktop.

-Nguoi dung da dang: Khong gidng nhu cac phan mem GIS desktop, nguoi dung
duoc gigi han trong mét s6 luong nhét dinh cac chuyén gia vé GIS, cac ung dung WebGIS
c6 thé duoc st dung bai tat ca moi ngudi trong doanh nghiép ciing nhu cong chiung néi
chung.

Nhung bén canh dé, mot tng dung GIS khi trién khai trén nén ting Web ciing
co cac bat logi sau:

-Céac tng dung WebGIS gap gidi han 16n vé tée do dudng truyén mang ciing nhu
kha nang xtr Ii cia Server. N6i chung, mot trang WebGIS thuong yéu cau phai duoc dat
trén mot Server ¢ cau hinh cao.

-Khéd ndng phén tich cling giam so véi cac phan mém Desktop, do gidi han vé
phan ctng cling nhu phan mém. Nhiing yéu t6 nay trén Web 1a kha han ché.

-Thoi gian xir |i cac yéu cau phic tap 1au hon so véi cac phan mém Desktop do
tat ca cac yéu cau, xr If, giri tra yéu cau déu phai thdng quan mang internet.
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-Mudn trién khai xay dung mot hé thong WebGIS doi hoi ngudi thiét ké, xay
dung trinh d6 ki thuat cao vi tinh phuc tap cua nd. Chi phi cua cac giai phéap c6 ban quyén
(xay dung don gian hon) cao trong khi d6 cac giai phap ma ngudn mé thi lai phuc tap...

1.2. Tinh hinh déing tin va tim nha trg hién nay
1.2.1. Tinh hinh déng tin cta cac chi nha tro

Hién nay, do nhu cau tim nha tro ctia cac ban sinh vién, hoc sinh tai thanh phé Ho
Chi Minh 1a rat 16n, do vay da c6 khong it nhitng ddy nha tro duoc xay dung. Vay lam thé
nao ma cac chu nha tro nay quang ba nha tro ciia minh cho déi twong sinh vién, hoc sinh
biét dén?

Qua tim hiéu va quan sat tir thuc té tai lang dai hoc Thi Puc, céc cach thic cung
cap thdng tin nha tro cho sinh vién, hoc sinh c6 thé phan 1am hai phwong phap:

-Phuong phép truyén théng: Nhing cach nay gom co6 di dan quang céo & khép
noi xung quanh trong khu vuc nha tro, thué nguoi phat to roi, truyen miéng (thuong la cac
ban sinh vién can ngudi & ghép s& hoi ban beé, nguoi quen, va nhd nhitng ngudi quen

Phuong phép nay c6 vu diém 1a twong dbi don gian, d& thuc hién ddi véi nhiing
ngudi cho thué nha tro hay tim nguoi & ghép, ddy 1a cach truyén thong nhat tir xwa dén nay,
do vay ciing phu hgp véi mot bo phan cac ban sinh vién di tim nha tro.

Tuy nhién phuong phap nay ciing c6 nhuoc diém la:

e Pham vi quang cao cua chu nha tro s€ thu hep, chi xung quanh khu vuc nha
tro.

e Chiphi in 4n, dan to roi, cong stc bo ra ti & thuan véi pham vi quang céo.

e Néu thué ngu’O’i phat to roi thi chi ph1 nay con cao hon nia.

e Céach thuc truyen thong tin dén d6i twong tim nha tro khong hiéu qua, nguoi
tim phai dén tan noi méi cé thé xem dwoc cdc mau quang cio dugc dan day
do.

e Théng tin cung cap thi khong dugc phong phd, chi yéu dudi hinh thic mo
ta do noi dung cang nhiéu ciing ti 1é thuan véi chi phi quang céo gay khé
khan cho nguoi tim nha.

e Bén canh do, viéc dan quang cao, phat to roi la vi pham phap luat va gay 6
nhiém moi truong, mat my quan thanh phd, ndi dung quang cao ludn bi tac
dong boi cac yéu td ngoai canh nhu mua, ning, ngudi xem vt di giy anh
hudng dén noi dung quang ba.

Nhu vay, phuong phap truyén théng boc 16 kha nhiéu nhuge diém, dac biét 1a hiéu
qua quang cao khong cao so véi chi phi bo ra. Nguoi tim nha tro cling khé khan trong viéc
tim nha tro phu hop.

-Ung dung céng nghé théng tin vao linh vuc quang cdo, truyén thdng mang, cac
chi nha tro cé thém mot kénh quang ba nha tro la cic trang Web tim nha tro. Nguoi dung
chi can dang ki mot tai khoan tai trang Web 12 c6 thé ding tin vé nha tro cua ban than dé
moi nguoi biét dén.

Phuong phap méi ndy khic phuc dwoc nhimg nhugc diém cua cach quang bé
truyén thong 1a:
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e Pham vi quang bé bay gio 1a ca thé gigi, khdng con giéi han & chi & nhiing
noi ¢ to roi hay dan quang cao nira, nhu vay lugng ngudi biét dén sé nhiéu
hon.

e Tiét kiém chi phi: Ngudi dang tin chi ton rat it tién dé 1én mang va dang tin.
Ho c6 thé ngdi tai may tinh c& nhan c6 két ndéi mang hay ra tiém Internet.
Mot tin ddng c6 thé phuc vu cting ldc nhiéu nguoi xem.

e Noi dung tin dang khong chiu tic dong cua cac yéu té ngoai canh.

e Khong gidi han vé sé luogng tin dang va ndi dung ding tin. Ngudi chi nha
tro c6 thé mo ta chi tiét nha tro cua minh ma khéng gap bat ki rao can nao.

e K&t hop véi cong nghé truyen thdng mang, nguoi ding co thé kém theo tin
dang hinh anh chup vé nha tro, cac doan video hay c&c hinh anh
Panaroma’.

o Voi phlrorng phap quang cdo nay, nguoi dang tin khong nhung khong vi
pham phap luat nhu mot s6 cach truyén théng ma con cé thé c6 thém thu
nhap tur cac trang Web quang cao do

Véi cach thirc nay, nguoi tim nha tro c6 thé c6 thém nhiéu thong tin hon dé lya
chon, tuy nhién nhimng théng tin duoc cung cap ciing chi & dang mé ta (md ta nhiéu va
phong phti hon cach truyén thdng) nhu: “Can cho nit & ghép voi hai ngudi da di lam hém
391 s6 nha tk40/23 Tran Hung Dao gia 1tr500, lién lac 0934079078 gap chi Lam”. Nguoi
xem tin khé hinh dung nha tro nhu thé nao, cu thé nao & chd nao, cé gan truong, gan cho
khong... Mudn biét cu thé thi ngudi tim nha tro phai tim duong dén tin noi méi c6 thém
thdng tin, tra 161 duoc nhirng cau hoi trén. Néu khdng pht hop lai 13p lai qua trinh nhu trén.

Phuong phap ndy ciing yéu cau nguoi ding tin phai ¢d kién thuc vé st dung may
tinh, duyét Web.Tuy nhién, thoi dai cong nghé thong tin nhu hién nay thi khé khan nay
khong dang ké, da s6 moi nguoi déu biét dung may tinh va 1én mang. Hoc cach sir dung
cling rat don gian.

Nhu vay, so v6i phuong phap truyén théng thi viéc quang céo qua cac trang Web
s& ¢ nhiéu vu diém hon, ngudi chu nha tro thi tiét kiém chi phi quang céo con ngudi tim
nha tro thi lai dwoc cung cip théng tin nhiéu hon, d& dang hon trong viéc tim, lua chon nha
tro...

1.2.2. Tinh hinh tim nha tro cua sinh vién, hoc sinh

Tuong tng vSi mdi phuong phap dang tin nha tro ¢ trén thi co cac cach tim nha tro
khac nhau.

-Poi véi phuong phap truyén théng, nguoi tim nha tro phai xac dinh trudc khu
vue dinh thué tro va dén khu vuc do, tim ¢ nhitng noi hay dan céc loai quang cio nhu & cac
vach tuong, cac tru dién, cac tram dién thoai cong cong, nha cho xe buyt...hay hoi tham
ngudi dia phuong. Sau khi tim dugc mot hay mot vai mau tin nha tro vira y, nguoi tim nha
tro s& lién lac v&i cha nha tro va theo hudng dan cua chu nha tro dé tim nha tro ma khong
biét chinh xac vi tri s& tim nam ¢ dau, vi tri nha tro d6 c6 con phu hop khong (gan truong
dang hoc hay gan cho, bénh vién..). Bén tan noi, nguoi tim nha tro méi xem dugc nha tro.
Néu khdng vira y lai phai I1ap lai qua trinh tim kiém nhu trén.

" LLa mot loai anh chup toan canh mét khu vuc rong lén.
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Phuong phap nay gy rat nhidu khé khin cho nguoi tim nha, viéc tim nha tré nén
rat cuc, mét nhoc, ton nhiéu thoi gian, cong suc, tién bac va khdng hiéu qua. Dac biét 1a
cac ban sinh vién ¢ ngoai tinh, khong ranh dudng phd ¢ Sai Gon. Nguoi ding s& khdng thé
nao hinh dung trudc duoc vj tri, hinh dang can nha ciing nhu mdi quan hé khéng gian xung
quanh nha tro ddi véi cac dia diém khac.

-Theo phwong phap méi thi nguoi tim nha tro s& 1én mang tim nha tro, ho chi can
ngudi ¢ nha st dung may tinh c& nhan hoac ra tiém Internet. Ho s& ¢4 nhiéu phuong 4n lua
chon hon do dwoc cung cap nhiéu thong tin hon. C6 thé xem trugce hinh anh ngdi nha,,
phong tro ma khéng can truc tiép dén d6. C6 dugc sy hudng dan cu thé hon. Do viy ma
cach tim nha tro qua mang gitp cho céc ban sinh vién hoc sinh tiét kiém rat nhiéu céng stc,
tién bac va co thé dé dang tim dugc nha hiéu qua hon so v&i phuong phap truyén thbng.

Tuy nhién, cung nhu phuong phap truyén thong, cach tim qua mang ciing yéu cau
cac ban sinh vién c6 ky nang st dung may tinh dé tim kiém trén Internet. Cac thdng tin
dugc cung cap ciing chi & dang md ta. Céc ban s& khong thé cd cai nhin bao quét, nhin thiy
vi tri d6 cu thé & dau. Xung quanh c6 nhimg gi. Pudng nao di dén d6. N6 cach truong bao
nhiéu mét...

Tat ca nhirng cau hoi trén s& duoc tra 11 dé dang bing cong nghé GIS. Do vay, mot
giai phap WebGIS - vira két hop duoc nhimg vu diém trén caa Web vira két hop kha ning
ctia GIS cho van dé nha tro s& hd trg sinh vién rat nhiéu trong viéc tim, lra chon va ra
quyét dinh tim nha tro sao cho phu hop nhét véi nhu cau caa ban than.

1.3. C4c vén dé c6 lién quan dén mot hé thong WebGIS hoan chinh
1.3.1. Chuan OpenGIS
1.3.1.1. Tong quan vé OGC[25]

OGC la tir vién tit caa Open GIS Consortium, t&n mét té chac phi chinh phu
dugc thanh 1ap vao ngay 25 thang 09 nam 1994 véi 8 thanh vién chu chét. Nhitng thanh
vién d6 bao gdm: Camber Corporation, University of Arkansas-CAST, Center for
Environment Design Research at California University, Intergraph Corporation, PCI
Remote Sensing, QUBA, USACERL va USDA Soil Conservation Service. Trong do
Intergraph dong gop rat nhidu nd luc dé phat trién cac dic ta cua OGC. La mot to chic
xay dung cac chuan cho céc dich vu trén co s¢ Vi tri va khong gian dia ly. Tao ra cac giao
tiép ung dung mé cho céc hé thong thong tin dia ly va cac cdng nghé chinh yeu khac co
lien quan . Ngay nay, OGC la mét to chiac quéc té cua 438 cong ty (sé liu ngay
23/03/2012) cing nhau phat trién cac dac ta giao tiép cho cong dong. Cac dic ta OpenGIS
hé tro cac giai phap dong van hanh, tich hop 1am cho dir liéu dia ly ludn sian sang phuc vu
cho Web, céc dich vu trén nén tang dinh vi, cac dich vu khdng day va phi hop véi cac xu
huang chinh cia cong nghé thong tin. Cac dac ta s€ tang cuong sitc manh cho cac nha phat
trién cong nghé nham bién céac dich vu va théng tin khdng gian phuc tap tro nén dé dang
truy cap va hiru ich bai hau hét cac loai ting dung khac nhau[12].

1.3.1.2. Céac dich vu hé trg OpenGIS

OpenGIS d3 dua ra ba chuan dich vu truy cap thong tin dia ly mang tinh chuan
héa cao la: WMS (Web Map Service), WFS (Web Feature Service), WCS (Web
Coverage Service) dap ting nhu cau trao doi, chia sé thong tin giita cac hé thdng véi nhau.
Ngoai dic ta cho céc dich vy, OpenGIS con dic ta mot sé chuan phuc vu cho qué trinh truy
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van, truyén tai, dinh dang théng tin: GML, KML, Filter Encoding, Simple Features,
GeoAPI, CityGML,...
Cac dic ta cia OGC vé cac chuan WMS va WFS (Xem phu luc A: Cic déc td
ciia OGC vé cac chuan WMS va WFS)
1.3.2. H¢ quan tri Co sé dir ligu

Hé quan tri co so dit liéu 12 mot phan mém hay mot hé thdng dugce thiét ké dé quan
tri mot co sé dix liéu, n6 hd tro kha ning luu trit, sira chita, X6a va tim kiém trong tin trong
mot co s& dit liéu. Va ¢ rat nhiéu loai hé quan tri co s dir liéu khac nhau : tir phan mém
nho chay trén may tinh ca nhan cho dén nhitng hé quan tri phtc tap chay trén mot hoic
nhiéu siéu may tinh. Chlng ta c6 thé ké tgi cac hé quan tri co so dir liéu nhu: MySQL,
Oracle, SQL Server, PostgreSQL...va mdi loai trén ¢6 nhimng tinh ning, lgi ich riéng.

Tuy theo loai dir liéu ma mot hé quan tri co so di liéu quan li ma ta c6 hé quan tri
co so dit liéu (chi luu trix dit liéu thuan) va hé quan tri co so dir liéu khong gian. O cac hé
quan tri co so dir liéu khdng gian, ngoai cac chirc nang nhu mot hé quan tri dit liéu co ban,
hé quan tri ndy con cho phép luu trir cac dbi twong dia Ii va mbi quan hé cua ching, nhiing
dbi twong nay duoc luu trir dudi dang cac dong (row) trong mét bang (table), cac thudc
tinh cta dbi tugng duoc chia thanh cac truong dit liéu (céc field). Dac biét, dic diém hinh
hoc cua d6i twong (geom) ciing duoc xem nhu mot thude tinh dic biét, binh thudong & cac
hé quan tri co s dix lidu chi c6 cac kiéu dit liéu nhu: int, varchar, text, date, decimal, real,
double... thi & hé quan tri co s dit liéu khong gian s& c6 thém kiéu dit liéu 1a geometry,
kidu geometry ndy duoc phan ra thanh POINT, LINESTRING, POLYGON,
MULTIPOINT, MULTILINESTRING, MULTIPOLYGON tuong ung cho cac dang
dbi twong dia Ii. Nhu vay, tat ca cac ddi twong trong cling mot bang phai cing loai (cing
geom) va c6 dic diém thudc tinh twong dong nhau (cling truong thudc tinh).

Ngoai ra, mot hé quan tri co so dir liéu khdng gian ngoai cac ham co ban nhu Select,
update, delete. .. ciing phai hd trg cac ham, nhém ham truy van dé dé xac dinh méi quan hé
khong gian giita céc doi twgng khong gian, nhém ham tao ra cac doi twong moi..

Truy vdn khong gian: La cac Iénh truy van duoc thuc hién trén cac bang khong gian
trong co s dit liéu dé tim ra méi quan hé gitta cac ddi tuong trong khdng gian, méi quan
hé d6 c6 thé 1a su giao nhau, tinh khoang céch, tinh dién tich, tinh chu vi, tinh chiéu dai..
hodc nhiam muc dich tao ra cac déi twong méi nhu buffer, cét. ..

1.3.3. MapAPI

Nhu da trinh bay & phan tong quan vé WebGIS, ¢ 2 md hinh trién khai WebGIS Ia
ServerSide va ClientSide, MapAPI s& thuoc vé ClientSide, nd 1a cac doan Script duoc
nhung vao tép HTML va s€ duoc chay ¢ cac trinh duyét Web.

MapAPI thuc chat 1a cac goi thu vién (gom cac ham dugc Viét san bang Javascript,
Python, ...) cd chtrc nang tao cac cong cu nham ting tinh twong tac cho ban do nhan vé tir
Server. Mot s6 MapAPI ciing c6 thé thay thé cac Map Server dé tao ra ban do, tuy nhién
ban d6 duoc tao ra thuong khong dep bang cac Map Server va thuong lam cho cac may
tinh qué tai do phia Client dam nhan qua nhiéu viéc.

Hién nay cd rat nhiéu MapAPI véi cac dic diém va uu diém riéng, da sé déu 1a ma
ngudén mé nhu: Openlayers, OpenScales, GeoExtent. ..
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> Openlayers: Day 1a MapAPI pho bién nhat, dugc viét bang JavaScript cung
cap mot thu vién cac ham rat 16n, hd tro ngudi ding rat tét thong qua cac vi
du di kém khi tai goi thu vién nay Vé.
> OpenScales: Puoc viét bang Javascript nham cung cap thém cac thu vién hd
tro viéc 1am WebGIS bang cong nghé Flex (Flash Builder) cua Adobe.
> GeoExtent: Ciing 1a goi thu vién duoc viét bang JavaScript, duoc ding kém
vGi OpenLayers, GeoExtent cung cap cac ham nham xay dung giao dién cho
WebGIS, dic diém la cac ham gilp tao, déng mé cac panel...
1.3.4. Phéan tich mang
1.3.4.1. Khai niém vé mang
Trong ly thuyét dd thi, c6 thé hiéu mang nhu 1a d6 thi lién thong (c6 huéng hay
vo hudng) ma trén mdi canh hay ciia mdi cung cua do thi c6 gan mot gia tri khong am goi
la kha nang thong qua va goi do la tai trong cua canh. Dinh (vertex) cua d6 thi dugc phan
anh nhu nut (node) va canh (edge) cua do thi dugc xem nhu 1a cung (arc) cua mang.
1.3.4.2. Phan tich mang gidi quyét vin dén gi

Phan tich mang chinh 1a phan tich khdng gian giita cac dbi tuong théng qua céac
gia tri thudc tinh ma ta thiét lap cho cac dbi tuong do.

Phan tich mang dé cap dén 2 van dé chinh can giai quyét do 1a:

e CAu tric lién két gitra cac dbi twong dang tuyén trong mang ra sao?
e Sy chuyén dich caa cac déi tugng trong hé thong mang nhu thé nao?
1.3.4.3. Yéu cdu dir ligu trong phan tich mang

M6t mang bao gom moét sb luong doan duong duoc ndi lién véi nhau theo nhiéu
cach. Mdi doan duong dugc dinh nghia boi nat dau va ndt cudi. Mot doan c6 thé chira
nhiéu diém trung gian c6 Vi tri gitta nt dau va nat cudi. Cac diém trung gian con goi la
cac dinh (vertices).

Diém khac nhau chinh giira nit (nodes) va dinh (vertices) 1a: NGt mang thong tin
vé ciu trac lién két (topological) trong mang, trong khi dinh don gian chi diéu chinh hinh
dang ctia doan. Méi quan hé cu tric lién két dugc dinh nghia bai su lién két xac dinh gitra
cac ndt ciia mot mang.

Trong bt ctr truong hop nao, mdi doan phai ¢é hai nit ¢ hai dau mot nat dau va
mét nit cudi. Yéu cau ciu tric mang thé hién trong miat phang d6 13, mdi diém cudi cua
mot doan phai c6 mot ndt va mdi diém giao nhau phai c6 mét nut. N6i cach khac, trong
mat phang 2 doan duong gap nhau phai tao ra mot ndt tai diém giao nhau.

Trong mot mang cac nit va cac dinh cua mdi doan thang duoc gan véi mot hé sb
can trg, thé hién bai chiéu dai ciia doan hay khoang cach. Trong phan tich mang, h¢ s6 can
tro co thé duoc dinh nghia theo ban chat cua ting van dé. Vi dy, néu thoi gian di chuyen la
méi quan tam chinh thi hé s6 can tré duoc xac dinh theo thoi gian di chuyén (cé thé tinh
theo khoang cach va van téc trung binh). Nhitng rang budc khac ciing co thé duogc dua vao
hé théng. Vi du nhu, mot vai doan dudng cé thé duoc gan thém yéu té hudng (duong mot
chiéu, hai chiéu...). Nhitng yéu t6 khac nhau c6 thé gitp ich cho nhitng dang cu thé cua
phan tich mang. Cau truc lién két mang (network topology) 1a yéu t6 then chét caa hé
théng. Topology 14 quan hé khong gian giita cac vat thé. Trong truong hop nay, quan hé
khong gian dugc gan vao trong céc nit.
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1.3.5. Thuit toan tim dwong di ngin nhat

Mot bai toan don gian trong phan tich mang 1a tim dudng di ngan nhat tir mot nat
dén mot nit khéac trong mang. Vi tat ca dir liéu trong GIS déu thé hién duéi dang sb, nhiing
cau hoi c6 thé duoc tra 16i mot cach hiéu qua bang céch phat trién thuat toan. Mot thuat
toan 1 tap hop céc biéu thic toan hoc hoic cac quy tic Ioglc c6 thé 1ap tuan tu dé tim ra
loi glal cho bal toan. V0’1 ba1 toan tim du:ong di ngan nhat thuét toan don gian tuong tu

Pé tim duong di ngan nhat tir nGt xuét phat dén nat dén, c6 thé sir dung phuong
phap xay dung cay khoang céch toi uu:

e Ap dung phuong phap Minimal Spanning Tree xay dung cay co nut goc 1a
nat khoi dau dau tién tim nat gan nhat véi nat xuat phat va sau do tiép tuc dé
tim nit gan nhat ké tiép.

e Trong mdi lan lap, cay phét trién thém mot nhanh mai. Ngay sau khi mot nat
dugc xem xét, két qua duoc gan vao nhanh, kiém tra xem nut ké tiép cé phai
1a nut dén hay chua. Néu chua, chuong trinh tiép tuc 4p dung phuong phap
Minimal Spanning Tree. Khi nat dén dugc xac dinh, thuat toan ding lai vi
duong ngan nhat da duoc tim thay.

Thuat toan tim dudng di ngan hat c6 ich cho bai toan van chuyén trong viing rong
I6n. Thuat toan nay thuong dugc dung dé tim dudng di ngin nhit tir bt ki diém khoi dau
nao dén bat ci diém két thic nao trong mang. Ciing c6 thé md rong véi nhiéu bai toén
phtic tap khac nhu két hop diém khai dau, cac diém ding trung gian va dich dén.

M@t sé thuat toan quan trong giai quyét tim bai toan tim dwong di ngin nhat 1a:

Thugt toan A*: Thuat toan A* dugc mo ta lan dAu tién vao nam 1968 boi Peter Hart,
Nils Nilsson va Bertram Raphael. Trong bai b&o cuia ho, thuat toan dugc goi la thuat toan A,
khi sir dung thuat toan nay véi mot danh gia heuristic thich hop sé& thu dugc hoat dong tdi
uu, do d6 ma co tén A*.

Thudt toan Dijkstra: Do Dijkstra, nha toan hoc ngudi Ha Lan dé xuit vao nam 1959.
Thuat toan giai bai toan ngudn don néu tit ca cac trong sé déu khong &m. Thuit todn nay
c6 thé tinh toan tat ca cac duong di ngan nhat tir mot dinh xuit phat cho truéc S téi moi
dinh khac ma khong lam tang thoi gian chay.

Thudt toan Floyd: Giai bai toan tim dudng di ngin nhéat cho moi cip dinh.

Vi du bai toan:(Xem phu luc B: Vi du bai todn tim dwong di ngdn nhat)

M@t s6 dang bai toan ap dung thuat toan tim dwong di ngan nhat:

a/ Bai todn tim dwong di ngan nhdt (SPP — Shortest Path Problem)

Bai toan tim dudng di ngan nhat 1a tim mot duong di sao cho khoang cach 1a ngin
nhat tir mot diem dé dén mot diém khéac trén mang. Bai todn SPP duoc (ing dung nhicu
trong giao théng nhu tim duong di dén tram xdng gan nhat, dén buu dién gan nhat hoic dén
co sO'y té gan nhat,... tir mot diém xac dinh trong mang luéi giao thong.

b/ Bai toan di chuyén cia nguroi ban hang (TSP — Traveling Salesman Problem)

Bai toan TSP 1a su mo rong tir bai toan SPP. Tuy nhién yéu cau can ddi véi bai toan
1a ngudi ban hang tir diém dau phai ghé dén tat ca cac diém (dia chi) cua cac khach hang va
quay tro lai diém xuat phat.

¢/ Bai toan mét tram ding va nhiéeu xe vdn chuyén (SMP — Single dopot/Multi
vehicle Problem)
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Bai toan SMP la bai toan c6 mot tap hop duong di dé phan phdi san pham tir tram
dimg trung tAm dén nhitng diém nhu cau khic nhau, duoc xac dinh sao cho tong khoang
cach 12 toi thiéu cho toan mang hay cho toan doan xe. Xe van chuyén bi rang budc boi thoi
gian va strc chira cho phép.
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CHUONG 2. XAY DUNG MO HINH TRANG WEBGIS NHA TROQ
2.1. Phan tich y&u cu vé h¢ théng déi véi mat trang WebGIS

Do WebGIS thuc chit ciing 12 mot hé thong thong tin dia ly, do vay n6 phai dap tng

C4C Y8u cau co ban cta c4c thanh phan trong mot hé thong GIS, d6 1a:
2.1.1. Yéu céu vé phan cieng

Thoéng thuong cac phan mém GIS khi cai dat déu c6 nhiing yéu Cau riéng vé phan
cting va phan mém. Péi véi phan cimg, thudng mot phan mém sé& yéu cau vé CPU Speed
(anh hudng dén kha nang xu i cia may tinh), Processor, Memory/RAM Dlsplay
Properties, Screen Resolution, Disk Space...1a nhitng yéu t6 anh huong truc tiép dén kha
nang van hanh caa phan mém.

Pay 1a vi du yéu cau phan ctng d6i véi phan mém Arcgis Desktop 10 cua
Esri[17]:(Xem phu luc B: Yéu cdu phan cimg déi véi phan mém Arcgis Desktop 10 cia
Esri)

Déi voi cac phan mém GIS desktop thi cac thanh phan cua phan cimg nhu may tinh,
cac thiét bi ngoai vi, nhap, xuit... déu nim chung trong mot may thi dbi véi WebGIS, cac
thanh phan nay la riéng biét va nam trén hai may khac nhau — mot may cha va mot may
khach.

May chu Ia nhitng may vi tinh, c6 thé Ia caa IBM, Intel,.. dugc ché tao dic biét co
thé chay 24/24, dé duy tri cac dich vu ctia co quan hay cong ty, né it xay ra su ¢6 hon may
PC thong thuong. Vi ndi dung cong viéc nhu trén thi may chu ¢6 mot cau hinh rat cao,
may chu khdng quan tdm nhiéu dén sic manh VGA (stcc manh hién thi, cac bo phan lién
quan dén xuat két qua) ma quan tdm nhiéu hon dén phan ctng cua may tinh nhu dung
lwgng RAM va sitc manh CPU, dung luong 6 ctng, ¢ mot s dong CPU duoc ché tao
danh riéng cho may chu vi du Intel Xeon, Méy chi c6 dung luong Ram tir 4G dén 16G
hodc hon. Main dung cho may chu c6 thé c6 2 -> 4 socket.[39]

Déi vai cac Server hd tro WebGiS, cac yéu cau ngudi ta thudng xem xét khi lua
chon Server di véi phan ctng chi bao gdm Ram, Hard disk va CPU

e CPU: Xeon E5520 16x Core twong ttng toc d6 xung nhip 1a 2.26GHz

e Ram: Téi thiéu 512 Mb[14]

e Hard Disk: Bt budc phai I6n hon tong dung lwong cua cac phan mém duoc
cai trén may Server bao gdm hé diéu hanh, phan mém Web Server, Map
Server..., va dit liéu trang Web. Thong thuong tong cac thanh phan nay
thuong dudi 50GB.

Con ddi véi Client, chi yéu cau mot may tinh ¢6 cau hinh téi hiéu dé 1én mang la c6
thé str dung WebGIS.

2.1.2. Yéu cau vé phan mém

Mét hé théng WebGIS mudn hoat dong duogc thi ciing phai cai cac phan mém hd tro.
Céc phan mém nay bao gom hé diéu hanh, cac phan mém thiét lap moi truong Web Server,
phan mém cung cap dich vu Map Server, Hé quan tri co so dir liéu, cac goi thu vién, cac
MapAPI, cac phan mém thlet 1ap méi truong 18p trinh..

Hé diéu hanh: La nén tang, Cung cap moi tru:ong lam viéc cho cac phan phan mém
khac khi dugc cai trén may tinh. La Cau ndi lién lac gitra c4c phan mém va phan citng may
tinh. Mot hé théng WebGIS chi yéu cau mot hé diéu hanh don gian dé chuyén ma lap trinh
sang ma may la dugc nhung phai co stc chiu tai cao.
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Cac phan mém Web Server: La phan mém chay trén Hé diéu hanh, c6 chtc ning
thiét 1ap méi truong Web cho Server. Gilp xu i yéu cau tir Browsers giri dén, sau d6 cip
phat nhitng trang Web thich ung. B4i véi WebGIS thi yéu cau Web Server phai c6 kha
ning tuong thich tét véi Map Server, hd trg t6t Middle Ware va tuong thich véi hé diéu
hanh va chiu tai cao.

Céac phan mém Map Server: Pay 1a cac phan mém c6 chic ning twong ty nhu cic
Web Server nhung thay vi cac Web Server s& xur |i yéu cau vé noi dung trang Web, truy
van cap phat noi dung Web thi Map Server s& tra vé két qua la cac ban dd hay dir liéu dia Ii.
Pay ciing 13 thanh phan khong thé thiéu caa mot hé théng WebGIS. Gilp tao su khéac biét
giita cac Website thong thuong va cac trang WebGIS... Cac WebGIS hién nay déu yéu cau
cac dich vu WMS, WFS cua Map Server phai tuan thu theo céc chuan cua OGC.

Hé qudn tri co sé dir ligu: Cac hé quan tri co sé dit liéu ciing 1a thanh phan khong
thé thiéu trong mé hinh Web dong, ngoai cac chirc niang quan tri dit liéu thong thudng, mot
hé thong WebGIS yéu cau hé quan trj co s& dir liéu cua minh phai l1a hé quan tri co s6 dir
licu khdng gian, c6 thé luu trix, truy van dir liéu khdng gian.

2.1.3. Yéu cau vé con nguoi

Mot hé thdng WebGIS s& chang thé van hanh duoc néu thiéu con nguoi. Mudn xay
dung, van hanh duoc hé théng WebGIS yéu cau con ngudi phai am hiéu vé GIS, biét cach
van hanh hé théng GIS va Web. Thudng mét hé thdng GIS bao gébm nhitng ngudi sau: Nha
lap trinh, tao ng dung WebGIS, ngudi di thu thap, bién tap dir liéu, ngudi xay dung co s&
dir liéu va quan 1i co so dit lidu, nguoi quan tri chung va ngudi dung hé thong.

e Nguoi thiét ké, 1ap trinh trang WebGIS: Doi hoi ho ¢6 tu duy 1ap trinh, logic,
nam bt dugc cac cdng nghé WebGIS méi va l1am chu dugc cdng nghé, trién
khai xay dung...

e Ngudi thu thap, bién tap dir liéu: 12 nhitng ngudi chuyén nhap dit liéu ban db
bang cac cach khac nhau: v&, chuyén dbi tir dinh dang khac, truy nhap co so
di liu...Poi hoi ho phai phai linh hoat trong cach thu thap, xi If di liéu, biét
van dung céc cdng cy, phan mém co sin trong tay dé giai quyét van dé...

e Ngudi xay dung co so dit liéu va quan li co sé dit liéu: Doi hoi phai biét quan
ly co s& dit liéu GIS va dam bao hé thdng van hanh tét.

e Ngudi quan tri chung: La nguoi diéu hanh chung toan hé thong, doi hoi phai
c6 su lien hé chit ché véi cac bo phan khac trong hé théng, giup dé ra
phuong an giai quyét khi c6 su cd.

e Ngudi ding: La nhiing ngudi ¢ dau cudi, dung Internet dé truy cap vao
WebGIS nham tim kiém thong tin can thiét. Yéu cau ho phai biét cach sir
dung may tinh va duyét Web.

2.1.4. Yéu cau veé dir liéu

Dit liéu dugc dung trong hé thdng WebGIS phai 1a dit liéu hoan chinh, da duoc x Ii
xong vi ddy s& 1a dit liéu duoc dung dé trién khai trang WebGIS, dua dén cho ngudi su
dung.

Tay theo muc dich, mé hinh hoat d6ng ma dit liéu trong WebGIS c6 nhitng yéu cau
riéng. Hién nay, cac Map Server da hd tro rat nhiéu kiéu dir liéu dau vao, do vay dir liéu
khéng gian ciia WebGIS ¢ thé dugc luu trit dudi cac dang khac nhau: C6 thé 1a nhiing file
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shapefile, tabfile, cac dinh dang hd tro bd OGR[24], raster file hay phai chuyén vao céc hé
quan tri co s& dix ligu khong gian.
2.2. Phan tich yéu cau vé dir liéu cia WebGIS tim nha tro

2.2.1. Nhu cau vé théng tin cia ngudi tim kiém nha tro

Trong khudn kho dé tai, dé tai chi tap trung vao di twong 1a hoc sinh, sinh vién,
viéc phan tich nhu cau vé thdng tin khi tim kiém nha tro cia déi tuong nay ciing 1a co so dé
xay dung bo co so dir liéu cho WebGIS.

Dic diém cua dbi tuong hoc sinh, sinh vién 1a hau hét cac ban déu xa qué 18n thanh
phd hoc tap, kinh t& con phu thudc hoan toan vao gia dinh, nguoi than. O thanh phé thi
khong c6 hoac ¢ rat it ngudi quen dé cd thé nho gitp d&. Va mdi khi nam hoc mai bat dau,
cac ban nao may min c6 thé xin vao céac ky tuc xa cua truong thi cé thé yén tam séng, hoc
tap & moi trudng maéi. Nhung khong phai truong nao & thanh phé H6 Chi Minh ciing c¢6 ky
tic xa danh cho sinh vién, va ky tic xa chi mai dap tng 20% dén 30% cac chd & cho céac
ban, sb cac ban con lai phai ty tim cho minh cac cin nha tro v&i nhiéu ndi lo trong long
nhu chd & c6 phi hop véi didu kién hoc tap, sinh hoat khdng, c6 pht hop véi tui tién, an
ninh trat ty nhu thé nao, diéu kién tién nghi c6 tét khong. ...

Qua tim hiéu thuc té, két hop véi phan tich cac dic diém vé mac sdng, nhu cau cua
cac ban sinh vién thi cac nhu cau vé thdng tin cia nha tro sau 1 can thiét dé xac dinh cé
nén lga chon mot phong tro hay khong:

Gia thué phong tro: Nhu da dé cap o trén, hau hét diéu kién kinh té cua céc ban sinh
vién con rét eo hep, chua ti chi vé kinh té, cac ban phai tinh toan that k§ cho chi tiéu cua
ban than, do vay yéu té gia thué phong tro c6 tac dong rat 16n dén qué trinh quyét dinh thué
phong caa cac ban sinh vién. C6 dén 50%[9] cac ban sinh vién c6 do gia trude khi quyét
dinh lya chon nha tro dé tranh mic sai 1am. Biéu nay cang cho thiy nhu cau vé théng tin
gia ca thué phong 1a rat cao.

Dién tich thué phong: Day 1a yéu té quan trong thir hai sau gia thué phong, dién tich
cac ban can thué phai phu hop véi ban than vi day s& la khdng gian sdng cua cac ban. Cac
ban khong can phong cé dién tich qué 16n, nhung ciing khdng qua nho, s& gay ngot ngat,
anh huong dén qué trinh hgc tap, suc khoe cua ban than. Pa phan cac ban thué phong co
dién tich tr 9m? dén 12m?.

Khoang cach tir nha dén truong: Day cling 1a yéu té c6 anh huong truc tiép dén
cuoc SOng va hoc tap cua cac ban sinh vién vi yeu t6 nay c6 anh hudng dén kinh té, muc do
chuyén can cua cac ban sinh vién.. Pay 1a yeu t6 duoc quyet dinh bai vi tri khdng gian cua
nha tro so véi truong hoc. Day cling 1a yéu té6 ma hau hét cac trang Web tim nha tro hién
nay chua thé thé hién va mo ta hét duoc. Piéu nay gay khong it kho khan cho ngudi tim
nha tro khi phai ¢4 hinh dung ra vi tri nha tro d6 c6 phu hop khong. Pa phan céc ban sinh
vién déu chon nha tro & gan trudng tir 500m dén 1000m (chiém 43%) dé tién di lai hoc va
giam bét duogc chi phi gii xe, néu 1a xe gan may thi bat dugc tién d6 xang. Mot s6 khac do
khong tim duoc chd phu hop (do cang gan thi gia cang cao va dién tich cang nho) nén chon
nha tro ¢ xa truong hon khoang tir 1000m dén 2000m (chiém 16%).

Ngoai ba yéu td trén thi cac thong tin sau ciing 14 can thiét dbi vai cac ban sinh vién:
S6 ngudi ¢ toi da mot phong tro, gia dién, gia nudc sinh hoat, c6 nha vé sinh riéng khong
hay su dung nha vé sinh chung, gio dong ctra cua khu nha tro. ..
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Pay 1a nhitng nhu cau théng tin can thiét khi ma hau hét cac ban sinh vién déu lay

1am cén ct khi ra quyét dinh lya chon nha tro phi hop véi ban than.
2.2.2. Yéu cau vé ky thuit khi xay dwng co sé dir liéu

M6t hé quan tri co so dit liéu 1a mot phan mém, duoc cai dat trén may tinh Server.
May tinh ndy c6 thé 1a may tinh ma ta dat WebGIS hoic 1a mot may tinh khac. Do vy hé
quan tri co so dir li¢u cling phai ¢6 nhimng dac diém kg thuat phu hop v&i may tinh ma no
duoc cai dat. Nhirng yéu Cau ndy thuong Xuat phat tir nhitng han ché ciia may tinh nhu kha
ning xir Iy, dung luong 6 cimg,... Bdng thoi co so dit lidu ciing thuong xuyen “trao d6i”
vGi Web Server va Map Server. Do vay ma no6 clng phai twong thich v&i cac Server nay.
Thuong la trudce khi xay dung co so dir liéu, ta phai xem xét lya chon hé quan tri co s¢ dir
licu phii hop, duoc hd tro bd Web Server va Map Server ma ta sé sir dung.

DPé dam bao co sd dit lidu s& van hanh 6n dinh, khi thiét ké noi dung co sé dit liéu,
ta phai tdi gian céc théng tin can thiét, chi nhitng noi dung can thiét cho san pham ta méi
dua vo co s& dir liéu dé tranh 1am cho bo dir liéu cua ta tré nén kénh cang, qua tai anh
hudong dén dung lwong st dung va kha ning truy xuit. Nhu vy trong truong hop bai toan
tim nha tro nay, khong phai ctr nhu cau théng tin nao cua sinh vién ta dua vao trong co s&
dir lieu cia Web. Viéc thiét két co so dir liéu phai 1am sao vira phi hop véi dac diém ky
thuat caa hé théng, vira tiét kiém nhat lai vira dam bao cung cap day dua cac thdng tin can
thiét cho ngudi dung.

Ddng thoi, sau khi xac dinh duoc céc ndi dung s& duogc luu trong co s dir lidu, khi
thiét ké cac bang, cac truong dir lidu ta can xac dinh dung loai dit liéu va gisi han lai kich
thudc cua truong d6 chang han nhu: int(11), varchar(255), tinyint(1), text.. M&i mot loai di
liu nhu vay s& chiém mot sb luong byte nhat dinh cua bo nhé. Lam nhu vay s& dam bao
khdng gay lang phi tai nguyén hé thdng vé ich.

2.3. Céu tric va cong nghé sir dung trong hé théng

2.3.1. Lwa chon kién tric cho WebGIS

WebGIS cling nhu cac Website thong thuong, cling c6 2 dang 1a WebGIS dong va
WebGIS tinh, trong bai toan xay dung WebGIS tim nha tro, yéu cau dat ra 1a phai c6 chic
ning cho ngudi chu nha tro dang thém tin tic nha tro cua ho va sinh vién cé thé thuc hién
truy van dé tim ra nha tro d6. Do vy ma & diy ta khong thé sir dung WebGIS tinh duoc.
Ta can c6 mot hé quan tri co s& dit liéu dé luu nhitng théng tin ma chi nha tro méi thém
vao va dap &ng cac yéu cau truy van cua sinh vién. Nhu vay, dé tai s& xay dung WebGIS
theo dang Web dong vai md hinh 3 tang: Client, Server, Database

Trong md hinh nay, c6 hai kién tric trién khai chinh cho WebGIS d6 1a: Client side
va Server side

Kién truc Client side: Uu diém cua mé hinh nay Ia trach nhiém dugc ganh bét mot
phan bén client, giam bét lugng cdng viéc cua server, dong thoi giao dién ciling s& dugc cai
tién khién cho thao tac xir Ii ban do phia client duoc thuc hién dé dang, tién loi hon.

Tuy nhién khuyét diém ciaa mo hinh nay 1a kho phat trién, trién khai bao tri va quan
trong hon 1a: doi hoi client phai ¢ quyén admin dé cai thém maot phan Add-In trong truong
hop cac phan mém GIS phia client duoc viét bang ActiveX, véi truong hop client duoc
viét bang applet thi may ngudi st dung phai dugc cai dit JVM, diéu nay c6 nghia 1a nguoi
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st dung muédn hién thi duoc cac applet® thi ddi hoi phai cai dit bo JVM cua Sun, nhu thé
c6 nghia 13 user phai c6 quyén admin d6i véi may tinh truy cap vao trang WebGIS. Bén
canh do, kién tric nay ciing doi hoi cau hinh may tinh phia client phai tuong d6i kha. Diéu
nay 1am han ché kha nang sir dung caa WebGIS.

Kién truc Server side: Luong cdng viéc dugc don hoan toan vé phia Server, nhiing
gi phia client can 1am Ia hién thi ra man hinh két qua nhan tir Server cho ngudi ding.

Uu diém: Phét trién (don gian hon, trién khai dé dang, bao tri ciing dé dang do khong
phai cai dat bat ctr phan mém hay applet ndo trén may tinh client. Pugc gin vai cac chuan
cua Internet, chi yéu cau nguoi dung cé trmh duyét Web chuan (Web Browser Standard),
Kién trac ndy ciing yéu cau it bang théng, cau hinh may tinh thap, dé dang véi nguoi st
dung.

Nhuoc diém: Giao dién trang Web thoé so, chét luong hinh anh thip, muén thuc hién
mot chirc nang nao do ta phai tai lai trang, thoi gian cho két qua thé hién ra man hinh c6
thé lau.

Do viy, dé tai quyét dinh két hop ca hai kién trac Client side va Server side cho dé
tai chr khong st dung thuan mét kién tric ndo. Két hop ca hai, hé théng s& tan dung loi
diém cua ca hai, trén Server khéng can xu Ii phan thé hién cua ngudi dung, phan thao tac,
duyét ban do bén nguoi ding s& do phia Client dam nhiém théng qua cac MapAPI, phan
tao ban dd, cac ddi twong dia Ii s& do phia Server dam nhiém. Két qua la: Viéc phat trién,
bao tri Server s& d& dang hon, lwong cong viéc bén Server duoc giam nhe dan dén thoi gian
dap tmg duoc cai thién, phan thao tac ban do phia Client ciing s& duoc tién loi hon, dé
dung hon do phan xu Ii giao dién duoc tang cuong bang cac thu vién cia MapAPI, yéu cau
vé phan cang, phan mém d6i voi Client ciing duoc giam di nhiéu.

2.3.2. Pinh hwéng lwa chon cong nghé

Hién nay co hai lya chon cong ngh¢ khi trién khai WebGIS rat phd bién do 1a st
dung cac phan mém ma ngudn mé va sir dung cac phan mém tinh phi.

Tir dau nhitng ndm 2000, d3 c6 kha nhiéu dy 4n xay dung OSG dugc trién khai, tao
ra mot thé hé mai cac phan mém OSG vai nhitng chirc ning gan nhu khong thua kém céc
phan mém thuong mai nhu Grass GIS, Quantum GIS, uDIG, gvSIG, OpenJUMP, KOSMO,
MapWindow, llwis trong d6 Ilwis c¢6 kha nhiéu chirc ning manh[1], gvSIG kha gidng véi
ArcView cua Esri. Do d6, nhitng kha ning méi vé tng dung OSG trong xay dung hé thng
thdng tin cang tré nén rd nét hon.

Péi véi nhitng qudc gia (trong d6 ¢4 Viét Nam) dang ¢ giai doan dau phat trién he
théng théng tin, chi phi ban quyén phan mém va duy tri chiing c6 the la mot tré ngai 16n
cho viéc dam bao tinh bén viing caa hé thong. Sau khi mua mot sé ban quyén phan mém
thuong mai dé xay dung thu nghiém h¢ théng thong tin dia i, nhiéu dy an da gap kho khin
khi can nang cap phan mém va khi trién khai hé thong trén dién rong. Trong khi do, cac
phan mém ma ngUOn m& hién tai da c6 kha nhiéu chtc ning manh, va xu thé sir dung
ching trong hé thong thong tin dat dai ngay cang trd nén rd nét hon & nhiéu noi trén thé
gigi. bac biét, nhimg nam gan day cac co quan nha nudce ciing dang ¢ chu truong chuyen
doi sang sir dung cac phan mém ma ngudén ma trong tat ca cac linh vuc tir cac phan mém
vian phong cho dén nhiing phan mém chuyén nganh. O thanh phé Ho Chi Minh da to chuc
cac budi “Hoi thao thuc day phat trién va tng dung phan mém ma nguén mo[31].” Thu

& Mot gi ting dung cua Java gidp hd tro cho trinh duyét Web thyc hién chirc nang nao do.
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tudng chinh pha va bo théng tin va truyén thong cling da ra cac quyet dinh va thong tu ve
viéc khuyén khich cac co quan nha nudc chuyén sang st dung cac phan mém méa ngudn
mM¢& nhu:

e Quyét dinh sb 235/2004/QD- TTg ngay 02 thang 3 nam 2004 cua Thu tudng
Chinh phu phé duyét Du an tong thé vé Ung dung va phét trién phan mém
nguon mo o Vlet Nam giai doan 2004-2008,

e Quyét dinh s6 169/2006/Qb-TTg quy dinh phai ” Uu tién dau tu, mua sim
sur dung cac San pham phan mém ma nguén mo”,

e Quyét dinh s6 08/2007 cua Bo TT-TT ban hanh ngay 24/12/2007, nhimg co
quan, to chirc khi st dung vén ngan sach nha nuéc hoic von co nguon gbe tur
ngan sach nha nudc s& phai uu tién tng dung cac san pham phan mém ngudn
mo

Nha nudc ciing da ban hanh thong tu 41/2009/TT-BTTTT ban hanh danh muc céc
san pham phan mém ma ngudn mé dap tmg duoc yéu ciu st dung trong cac co quan, tO
chtrc nha nuée . Trong d6 c6 phan mém MySQL, PostgreSQL. Nhu vay, xu huéng st dung
phan mém ma ngudn mé 1a mot xu hudng ngay mot phat trién va chac chan.

Do viy, dé tai quyét dinh dinh hudng s& sir dung cac phan mém ma ngudn mo dé
xay dung hé thong WebGIS tim nha tro.

Lwa chon Map Server

Trong linh vyc WebGIS thi cac phan mém mé& ngudn mo rat phat trlen vei cac tinh
ning co6 thé so sanh ngang, tham chi vuot tréi hon s0 v&i mot ) phan mém ma ngudn
dong. Trong d6, hai dai dién Map Server ma nguén m& phd bién 1a Mapserver va
Geoserver.(Xem phu luc B: M4t sé phan mém Map Server phé bién hign nay)

So sanh giira mét s6 phan mém thwong mai va Mapserver[10] (Xem phu luc C:
So sanh gi@a mgt sé phan phdn thwong mai va Mapserver)

Nhin chung, so vé&i cac phan mém mi ngudn déng nhu MapXtreme, AVMS..thi
Mapserver c6 cac chic ning tuong tu, dic biét ¢ hd tro giao tiép XML so véi AVISM,
day 1a mot thé manh, gidp c6 nhiéu lya chon hon trong viéc giao tiép, truyén tai cac siéu dix
licu. Mapserver ciing hd tro ddy du viéc hién thi ca dir liéu Raster va dit liéu Vecto. Tuy
nhién, Mapserver khong c6 thuat si ho tro viéc xay dung mot trang WebGIS ty dong nhu
cac phan mém co  phi. Diéu nay doi hoi nguoi phét trién phai tu I4p trinh tat ca tir giao dién,
chtre ning cho dén cac cong cu de xay dung hé thong ctia ban than. Nhung bu lai, d6i voi
Mapserver, phia ngudi dung cudi (client) khdng can cai dat thém bat ctr san pham nao dé
c6 thé chay dugc WebGIS.

So sanh phan mém Mapserver va Geoserver:(Xem phu luc C: So sanh giia
phdn mém Mapserver va Geoserver)

Nhin chung, ban d6 duoc tao ra tir dich vu WMS ctia Mapserver ¢ tham mi cao hon
so v&i Geoserver. Chat lugng hinh anh ciing cao hon (diéu nay duoc thé hién qua dung
lugng file anh), thoi gian hoi dap ciing nhanh hon so véi Geoserver. Tuy nhién Geoserver
lai c6 hd tro giao dién GUI, do vay sé& than thién va dé st dung hon cho ngudi lan dau tiép
xuc trong khi d6 Mapserver hoan toan khong c6 giao dién chuong trinh, nguoi dung khi
mudn thiét Iap, chinh stra gi déu phai dung giao dién Dos Command-Line. Gy khé khin
cho nguoi khdng chuyén.
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Tir nhitng so sanh trén, dé tai quyét dinh chon cong nghé Mapserver 1a may cha dich
vu ban d6 cho WebGIS.

Lwa chon hé quan tri co sé dir li€u

Ddi v6i cac hé quan tri co so dir liéu, chang ta c6 rat nhidu phan mém khac nhau : tur
phan mém nho chay trén may tinh ca nhan cho dén nhitng hé quan tri phic tap chay trén
mot hogc nhiéu siéu may tinh. Ching ta c6 the ké toi cac hé quan tri co so dir ligu nhu:
MySQL, Oracle, SQL Server, PostgreSQL...va moi loai trén co nhung tinh nang, lcl ich
riéng. Trong d6 c6 MySQL va PostgreSQL 14 hai dai dién tiéu biéu cua cac phan mém ma
nguon ma, co tinh nang khong thua kém so véi cac h¢ quan tri co s¢ dix lieu cd phi, co s6
ngudi dung dong dao nhat va dic biét 1a c6 phan mé rong dé quan ly dir liu khéng gian,
d6 1a Spatial Extensions di vdi MySQL va PostGIS di véi PostgreSQL.

So sdnh PostgreSQL véi MySQL (Xem phu luc C: So sanh PostgreSQL va
MySQL)

So sanh PostgreSQL, MySQL vei Oracle (Xem phu luc C: So sanh PostgreSQL,
MySQL véi Oracle)

So sanh gira 3 hé quan tri co s dit lisu MySQL, Oracle va PostgreSQL thi thay
rang, hé quan tri co s dir liéu PostgreSQL rat manh, né hoat dong duoc trén hau hét cac hé
diéu hanh, hd tro rat nhiéu tinh ning co ban, va hd tro rat nhiéu kiéu danh chi muyc.

Két hop nhitng so sanh trén voi kha ning ctia ban than 13 chua c¢6 nhiéu kinh nghiém
V6i PostgreSQL, dé tai quyét dinh st dung két hop ca hai hé quan tri co so dit liéu ma
ngudn mé 1a MySQL va PostgreSQL dé xay dung hé théng WebGIS.

Lwa chon Web Server

C6 nhiéu loai Web Server khac nhau, nhung Apache va IIS (Internet Information
Server cua Microsoft) 1 dugc sir dung nhicu nhét. I1S gan lién véi méi truong Window va
la thanh phan khdng thé thiéu cua Active Server Pages (ASP). Do vay, IIS duoc hé tro
manh trong moi truong Window véi Asp. Apache la mot kiéu mau web server rat pho bién.
Gidng nhu Linux, php né 1a mét du &n ma ngudn mo. Do vdy n6 duoc hd tro rat tét trong
mdi truong cua Linux va chay tét script Php. Php hoat dong véi tu cach 1a mot phan mé
rong ciia Apache va ngudi ta goi 1a mot module cua Apache. Apache c6 téc d6 va tinh 6n
dinh cao, tuy nhién n6 khong hd tro cong cu dd hoa truc quan, tat ca duoc thuc hién bang
cac dong lénh hoac tap tin text trong folder cua chuong trinh Apache

So sanh gitra Apache va I1S[15] (Xem phu luc C: So sanh gi@#a Apache va I1S)

Vé cac chire nang co ban thi Apache cé nhiing chitc nang tuong duong véi IS, tuy
nhién vé téc do, kha niang chiju tai va bao mat thi Apache khdng bang 11S[29].

Lwa chon Hé diéu hanh

Poi vai cac may tinh thi hién nay c6 hai hé diéu hanh pho bién la Window va Linux.
Trong do thi Linux la phan mém m& nguon mo, cac may tinh PC (client) thuong dung h¢
diéu hanh Window con cic may tinh Server thi thuong duoc cai dat cac hé diéu hanh ding
nhan Linux nhu: ubuntu, fedora, xubuntu, kubuntu.. Lic trudc cac hé diéu hanh Linux
chua co giao dién dd hoa nén céng viéc duoc thuc hién qua cac man hinh Dos rat kho
khan. Tuy nhién, gan day Linux d3 cai tién giao dién, tuy nhién van chua duoc than thién
nhu Window. Uu diém cua Linux & hé diéu hanh kha 6n dinh, it bi virus tin cong.
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Tuy nhién, do hién tai tac gia dé tai dang st dung may tinh sir dung hé diéu hanh
Window 7 Ultimate 32-bit. Do vay hé théng Server cia WebGIS s& duoc trién khai trén hé
diéu hanh Window 7 Ultimate 32-bit.

2.3.3. Lwa chon cach thirc thwc hién truy van va thé hién két qua cho WebGIS

C6 hai cach thac thuc hién truy van va thé hién két qua do la:

Client giri cac tham sb truy van bang cac phuong thitc POST hoic GET qua giao
thic truyén tai siéu van ban HTTP (HyperText Transfer Protocol) dén Server dé Server
truy van rdi guri tra két qua vé cho Client thdng qua mét trang khac. Nguyén nhan cua hién
tuong két qua gui tra vé khong dugc gui lai trang da giri nhitng tham sé di 1a do giao thirc
HTTP Ia mot giao thic “phi trang thai” (stateless) boi vi mdi 1énh déu dugc thuc thi mot
cach doc 1ap, lénh sau khong biét bat ctr diéu gi vé cac lénh dd dén truéc minh. Biéu nay
cling do ngodn ngit 1ap trinh phia Server (Middle Ware) khéng cé bat ca lién hé nao véi
phia Client. VA su han ché nay dang duoc cac nha phat trién khic phuc trong céc cong
nghé méi nhu ActiveX, Java, JavaScript va cookies dugc st dung ¢ phia Client

Nhu vay, ta c6 mot cach tha hai dé thyc hién truy van va thé hién két qua do 1a dung
thém céc ngdn ngir & Client dé giao tiép vdi Server dé thuc hién viéc nhan két qua va thé
hién két qua [én man hinh trinh duyét Web. Dé tai s& str dung cach hai dé thyc hién guri yéu
cau truy van va nhan két qua, thé hién két qua vi cach nay gidp thé hién két qua mot cach
truc quan hon. Doi véi céc két qua co nhiéu lua chon, nguoi dung cé thé lan luot kiém tra
ting két qua ma khong phai mic cong thuc hién truy van lai.

Dé thyuc hién cach nay, dé tai sé dung k§ thuat 1ap trinh Ajax cua Javascript dé thuc
hién véi XML la ngdn ngtr trung gian gitra Client va Server. Nhu vay sé c0 3 ngon ngir
dugc st dung dé thuc hién cach nay: JavaScript & phia Client, Php ¢ phia Server va XML
lam trung gian gitra Server va Client.

Mo hinh nhu sau:(Xem phu luc A: Mé hinh co ché hoat déng ciia ky thudt Ajax)

2.3.4. Lwa chon giai thuat tim dwong di ngin nhat

Bai toan tim dudng di ngin nhat vén 1a mot bai toan co dién, ¢ nhiéu giai thuat dé
giai quyét bai toan nay nhu Dijkstra, A*..., mdi thuat toan c6 wu thé riéng, tuy nhién do
muc tiéu cua dé tai khéng nghién ciru su vao phan tich mang, do vay dé tai ung dung thuat
toan Dijkstra dé giai quyét bai toan tim duong nay vi thuat todn Dijkstra la thuat toan co
ban nhat, don gian hon cac thuat ton con lai va khdng yéu cau phic tap khi xay dung co
so dix liéu.

2.4. Cac phan mém dung dé trién khai xay dwng hé théng WebGIS
2.4.1. Phia Server
2.4.1.1. Web Server Apache Friends (Xampp)

Xampp 1a chuong trinh tao may cha Web (Web Server) dugc tich hop sin
Apache, PHP, MySQL, FTP Server, Mail Server va cac cong cu nhu phpMyAdmin. Khéng
nhu Appserv, Xampp c6 chuong trinh quan ly kha tién loi, cho phép chi dong bat tat hozc
khai dong lai cac dich vu méy chi bat ky IGc nao[37].

Khi cai dat phan mém nay, ta khdng phai ton cong tim va cai tiing thanh phan
riéng Ié nhu Apache, PHP, MySQL...
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2.4.1.2. Mapserver (goi cai dat cho Window MS4W — Mapserver for Window)

MS4W 1a goi cai dat danh cho hé diéu hanh Window ciia Mapserver. Goi cai dat
d3 bao gom tat ca céc thanh phan cua Mapserver: May cha chay Web Apache, phan mém
Mapserver, Mapscript...

Chi tiét vé Mapserver (Xem phu luc A: Mapserver)

2.4.2. Co sé dir ligu
2.4.2.1. MySQL + Spatial Extensions

Pay 1a hé quan tri co o dit liéu md ngudén mé duoc sir dung nhiéu nhat hién nay,
quan Ii tét dit liéu thuan (khdng chira thanh phan khéng gian), muén quan Ii di liéu thdng
gian ta phai kich hoat modul Spatial Extensions trong file cdu hinh MySQL. Tuy nhién, cac
ham xu li, phan tich cia MySQL chua manh.

2.4.2.2. PostgreSQL + Plugin PostGIS

Pay 1a hé quan trj co s dir liéu quan hé hudng va ddi twong (Object-Relational
DBMS) c6 nhiéu dic diém hién dai: Cau truy van phac hop (complex query), khéa ngoai
(foreign key), thu tuc su kién (trigger), cac khung nhin (view), tinh toan ven khi chuyén doi
qua cac hé quan tri co s& dit liéu khac nhau (integrity transactions), viéc kiém tra déng thoi
da phién ban (multiversion concurrency control). PostgreSQL két hop véi PostGIS cho
phép nguoi dung luu trir cac lop dir liéu khdng gian.

Kiéu giao dién chinh thao tac co sé dir liéu cia PostgreSQL 1a chuong trinh
dong lénh psgl. Nho chuong trinh dong 1énh nay, ngudi dung cd thé thuc hién truy van
SQL mat cach truc tiép, va thuc thi ching tir tap tin. Hon nira, psql con cung cip mot sb
lwong 16n cac ty chon lénh , tao diéu kién tét dé viét cac cau Iénh truy van va tu dong hoa
nhiéu nhiém vu. Tuy nhién, hién nay PostgreSQL di xdy dung phan mém c6 giao dién
nguoi dung GUI, giup nguoi ding dé dang st dung hon.

Mot trong nhiing tinh ning dic biét cua PostgreSQL 1a kha ning md rong, Néu
v6i nhitng gi ma PostgreSQL cung cap ma ban van chua hai long, ban cé thé thém vao
PostgreSQL nhitng gi cua ban. Vi du, ban c6 thé thém vao kiéu di liéu méi, ham va toan tir
M&i va cac thia tuc mai.

2.4.2.3. Pgrouting[26]

Day thuc chat 1a mot ham do ngudi dung ty tao, 1a mot dy &n mé cung cap cac
ham tim dudng di ngin nhat dua trén thu vién sdn ¢ cia PostGIS & mirc co so dir lidu.
Piéu nay cho thay sirc manh tir kha ning mo rong cua PostgreSQL.

Cac thuan loi khi giai quyét cac bai toan phan tich mang & mac CSDL: (Xem
phu luc A: Céc thudn lgi khi gidgi quyét bai toan phan tich mang ¢ mizc CSDL)

2.4.3. Phia Client
2.4.3.1. Google Chorme Browser

Pay 14 trinh duyét Web duoc phat trién bai Google, dugc cung cap mién phi cho
nguoi dung. Diém manh cua trinh duyét nay 1a twong thich v&i moi loai may va tée do két
noi internet. Bén canh d6, trinh duyét ndy cling hd trg rat tot Javascript,
XMLHTTPRequest (Ajax), va cac ky thuét lap trinh khac... 1a nhitng thur dé tai s dung
nhieu..
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2.4.3.2. MapAPI Openlayers
OpenLayers 1a mot thu vién gom cac ham duogc viét bang JavaScript dé trinh bay
dir lieu ban db 1én hau hét cac Web Browser, khong phu thuéc vao phia server.
OpenLayers cung cap Javascript API dé xay dung tng dung Web vé dia Iy, giéng nhu
Google Maps hoic MSN Virtual Earth APIs nhung c6 diém khac biét 12 OpenLayers la
Opensource.
Céc dic diém cua OpenLayers(Xem phu luc A:OpenLayers)
2.5. C4c ngbn ngir dwoc sir dung dé xay dwng WebGIS nha tro
2.5.1. Phia Server
2.5.1.1. PHP

PHP (Hypertext Preprocessor) la mot ngdn ngir lap trinh kich ban hay mot loai
ma lénh cha yéu dugc dung dé phat trién cac ung dung viét cho may chu, ma ngudn mo,
ding cho muc dich tong quat. N6 rat thich hop vai web va c6 thé dé dang nhung vao trang
HTML. Do dugc téi wu héa cho cac tng dung web, téc do nhanh, nhé gon, cu phap gidng
C va Java, d& hoc va thoi gian xay dung san pham tuong d6i ngan hon so v&i cac ngdn ngi
khac nén PHP da nhanh chéng trd thanh mot ngdn ngir lap trinh web phé bién nhat thé
giGi[27].

2.5.1.2. SQL

SQL (Structured Query Language - ngon ngir truy van mang tinh cau trac) 1a mot
loai ngdn ngir may tinh phé blen dé tao, sira, va lay dir liéu tir mot hé quan tri co so dix liu
quan hé. Ngbn ngit ndy phat trién vuot xa so véi muc dich ban dau 1a dé phuc vu céc hé
quan tri co s dir liéu déi twong-quan hé. N6 1a mot tidu chuan ANSI/ISO[28]. Ngdn ngir
nay két hop véi cac ngdn ngit phia Server tao nén stic manh cho Web dong.

2.5.2. Phia Client
2.5.2.1. HTML

HTML (tiéng Anh, viét tit cho HyperText Markup Language, hay 1a "Ngon ngir
Danh diu Siéu van ban”) la mot ngon ngir danh dau dugc thiét ké ra dé tao nén céac trang
web véi cac mau thong tin duoc trinh bay trén World Wide Web. HTML d tré thanh mot
chuan Internet do t6 chirc World Wide Web Consortium (W3C) duy tri. Phién ban chinh
thirc méi nhat cia HTML 1a HTML 4.01 (1999). Sau d6, cic nha phat trién da thay thé nd
bang XHTML. Hién nay, HTML dang duoc phét trién tiép vai phién ban HTMLS5 hira hen
mang lai dién mao mai cho Web.

Bing cach dung HTML dong hoac Ajax, 1ap trinh vién c6 thé dugc tao ra va xir
ly bai sb lwong Ion cac cong cy, tir mot chuong trinh soan thao van ban don gian — c6 thé
g8 vao ngay tir nhitng dong dau tién — cho dén nhitng cong cu xuit ban WYSIWYG? phirc
tap.

HTML khong phai la ngdn ngix 1ap trinh, nd la ngbn ngtr trinh bay[21].

2.5.2.2. XML

XML (viét tat tir tiéng Anh eXtensible Markup Language, "Ngdn ngit Panh dau
M¢ rong™) 1a ngdn ngir danh dau véi muc dich chung do W3C dé nghi, dé tao ra cac ngén
ngit danh dau khac. Pay 1a mot tap con don gian cia SGML, ¢6 kha niang md ta nhiéu loai

® What You See Is What You Get
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dir liéu khac nhau. Muc dich chinh cia XML la don gian hoa viéc chia s¢ dir li¢u gitra cac
hé thong khac nhau, dic biét 1a cac hé thong duoc két ndi véi Internet. Cac ngbn ngir dya
trén XML (thi du: RDF, RSS, MathML, XHTML, SVG, GML va ¢XML) duoc dinh nghia
theo cach thOng thuong, cho phep cac chuong trinh stra do6i va kiém tra hop Ié bang cac
ngdn ngir ndy ma khong can cé hiéu biét trude vé hinh thirc cia chdng[38].

Trong cac ngdn ngir dya trén XML thi cd rat nhiéu loai duoc dung lam dit liéu
dia 1i nhu SVG (viét tat cua Scalable Vector Graphics), GML, KML (Ngén ngit Panh dau
Keyhole), GPX (GPS eXchange Format)...

XML la mét ngdn ngit rat manh, duoc dung nhiéu dé 1am ngdn ngir trung gian
gitra Server va Client, dung lam Database...

2.5.2.3. WKT

WKT (Well Known Text). Pay ciing la mét dang dir liéu dia ly, la ngbn ngtr
danh dau cho cac ddi tuong hinh hoc vecto trén ban d6. Trong noi dung ciia mot déi twong
WKT, cd thé hién hé théng tham chiéu khdng gian ban dd cua cac ddi tugng. Va cé thé
chuyén doi gitra céc hé thong tham chiéu khong gian nay[36].

2.5.2.4. JavaScript

JavaScript, theo phién ban hién hanh, la mét ngon ngi 1ap trinh kich ban dya
trén ddi twong dwoc phét trién tir cac y niém nhguyén mau. Ngon ngir nay duoc dung rong
rdi cho cac trang web, nhung cling dugc dung dé tao kha nang viét script str dung cac dbi
trong nam san trong cac ung dung. N6 von duoc phét trién bai Brendan Eich tai Hang
truyén thong Netscape voi céi tén dau tién Mocha, roi sau do doi tén thanh LiveScript, va
cudi cing thanh JavaScript. Gidng Java, JavaScript c6 ci phép tuong ty C, nhung nd gan
véi Self hon Java. .js la phan mé rong thudng dugc dung cho tap tin ma ngudn JavaScript.

Phién ban méi nhat caa JavaScript 1a phién ban 1.5, twong (ng v6i ECMA-262
ban 3. ECMAScript 1 phién ban chuan héa cua JavaScript. Trinh duyét Mozilla phién
ban 1.8 beta 1 c6 hd trg khéng diy di cho E4X - phidn mé réng cho JavaScript hd tre
lam viéc véi XML do vy ma mét sé chire niing xit dung XMLHTTPRequest trong dé
tai khong chay dwoc trén trinh duyét FireFox Mozilla va Internet Explorer[22].

2.5.2.5. CSS

Trong tin hoc, cac tap tin dinh kiéu theo ting — dich tir tiéng Anh 1a Cascading
Style Sheets (CSS) — duoc dung dé miéu ta cach trinh bay cac tai liéu viét bang ngdn ngir
HTML va XHTML. Ngoai ra ngdn ngir dinh kiéu theo ting ciing c6 thé dung cho XML,
SVG, XUL. Cac dic diém ky thuat caa CSS duoc duy tri boi World Wide Web
Consortium (W3C). Thay vi dit ding cac thé qui dinh kiéu dang HTML (hoic XHTML) ta
nén su dung CSS[18].

Chtic nang chinh ctua CSS 1a dé trinh bay trang, quy dinh kiéu dang cho cac
thanh phan cua trang Web. Tao mot sé hiéu tmg dong cho trang Web.

2.6. Xay dwng mo hinh hé théng WebGIS nha tro
2.6.1. Uu diém ciia viéc tim kiém nha tro véi sw hd tro cia GIS

Pic trung cua hé thdng théng tin nha tro 14 phuc vu nhu cau tim kiém théng tin
cua sinh vién, do d6 ngoai viéc cung cip cho nhiing nguoi dang tin céc tién ich dang tin thi
wu tién hang dau cua hé thdng chinh 1a dua dugc cang nhiéu thong tin tir nhitng gi dugc
ngudi dang tin cung cap dén cho sinh vién cang tét, bién nhitng thong tin ban dau nguoi
dang tin cung cap thanh nhitng théng tin cé ich, gitp cho sinh vién ¢ nhiéu lya chon hon
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va ra quyét dinh chinh xac hon. Théng tin duoc cung cap cho sinh vién moi lic, moi noi
dudi cac hinh thuc cang thuan loi cang tot, giup sinh vién tranh nhiing chi phi phat sinh
khong dang co, tiet kiém cong suc, thoi gian, tieén bac...

Chinh vi yéu cau dua thong tin téi sinh vién moi ldc moi noi nén viéc sir dung

cong nghé Web 1a can thiét, bén canh d6, dé dua that nhiéu thong tin dén cho sinh vién,
bién nhitng thdng tin co ban ban dau thanh théng tin c6 ich cho sinh vién, cung cap cac
cdng cu hd tro viéc ra quyét dinh cua sinh vién..d6 1a thé manh cua GIS. Do vay viéc xay
dung mot hé thdng thong tin dia Ii trén nén tang Web (WebGIS) vé nha tro cho sinh vién 1a
diéu hét sirc can thiét.

Hé théng thong tin nha tro

Md hinh truyén thong

WebGIS

Thuc
trang

-La phuong phap hién dang sur
dung.

-Théng tin nha tro duoc cung cap
duéi dang cac van ban, chi dan, mo
ta va cac hinh anh ban d tinh dang
gidy hay anh raster. C6 thé duoc in
ra gidy phat cho nguoi di duong,
dan trén tuong, cot dién, tru dién
thoai cdng cong.. hoac dua 1én Web

Ngudi tim nha tro tim cac mau
quan cao do6, doc thong tin, lua
chon

La phuong phap dang can xay dung
dé dam bao tinh khoa hoc trong
quan li ciing nhu xir 1i khdi lugng
thong tin Ion

Uu diém

-It doi hoi cao vé cong nghé.

-La cach thac don gian ma moi
nguoi da quen, c¢o kinh nghiém.

Nguoi xay dyung, quan i khong can
kién thuc vé GIS

-C6 tinh hé théng cao.

-Cong cu hién thi truc quan, sinh
dong, co tinh tuong tac cao.

-Cung cap théng tin tac thoi.

-Cong cu truy van thdng tin nhanh,
hiéu qua. Két hop duogc ca truy van
khong gian va thugc tinh.

-Phéat huy suc manh cua vi tri nha
tro trong khodng gian.

-Tao thém nhiéu théng tin mM&i
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théng qua cac cong cu phan tich,
thé hién...

-Kha nang xt 1i Iwgng thong tin 16n
nhanh chong.

-H3 trg ra quyét dinh cho sinh vién
hiéu qua, chinh xac.

Khuyét
diém

-Chi phi dé quang ba nha tro co thé
cao.

-Thiéu tryc quan trong cach thé
hién.

-Khoéng tao thém dugc thdng tin
méi cho nguoi su dung.

-Khong tan dung dugc gia tri vi tri
cia nha tro trong viéc cung cap
thdng tin cho sinh vién

-H3 tro ra quyét dinh kém.

-C6 thé gay mat tham my, vi pham
phap luat néu phét hay déan to roi,
quang céo.

-Dau tu vé céng nghé, co sd Vvt
chat.

Ngudi xay dung hé thdng, quan |i
phai c6 trinh d6 chuyén mén vé
GIS.

Bang 2.1. Bang so sanh Hé thong thong tin nha tro truyén thong va Hé thong thong tin nha tro

trén nén tang WebGIS

2.6.2. M6 hinh chirc nang

Hé thong théng tin nha tro trén WebGIS s& bao gom nhiing chtic ning chinh

Sau:

Ho tro ngudi dung ding tin quang ba nha tro cua ho

HO tro nguoi ding duyét ban d6, xem cac mau tin nha tro.

HG tro truy van tim nha tro duwa vao cac tiéu chi do ngudi ding chi dinh
HG tro quan li cac thong tin vé nha tro.




Xic dinh d6i twong sir dung:

2 . +Kich hoat tai khodn ngwdi dung
Qu a n t rl + Quan trj tAt ca cac tin dang
. * Stra thong tin nguwdi dung
« Thay ddi théng tin quan huyén/phudng xa

N A H « Chinh stra thong tin c& nhan
g U’O’l * Thém mAu tin nha tro mai

+ Stra mAu tin da dang

déng tin +X6a mau tin d dang

+Bbang ki thanh vién
+Di chuyén ban db (Pan)
«Hién thj toan cuc ban dé
+Phéng to va thu nhd ban d theo ty &
+Phong to ban db theo viing
. LAY + Xem thudc tinh ctia mot déi twong
Sl N h VIEN -sattitcaciopbanad
+Hién thi ban db
+Di chuyén nhanh dén viing dinh truéc
* Xem théng tin nha tro
+ Tim kiém nha tro da diéu kién
« Thuc hién truy van khong gian, thudc tinh

» Tim. dudng.di nga‘n nhat

Hinh 2.1. Phan quyén nguoi diing va cac chize ndng
2.6.3. Mo hinh co sé dir liéu dit ligu

Co so dit liéu cho hé théng WebGIS nha tro bao gom ca dir liéu khong gian va phi
khong gian, ddi véi dir lieu khong gian, dic biét 1a dir liéu giao thdng ta luu trong co so dit
liéu PostGIS (do PostGIS hd tro dit lieu khong gian tét hon, c¢6 cac ham mo rong cua thu
vién Pgrouting dé phan tich mang tim dudng di ngin nhat), con co so dit liéu phi khong
gian ta luu trong co s dit liéu MySQL do MySQL hd tro tot dit liéu phi khong gian hon
PostGIS.

Vién dé chuin caa co sé dir liéu:

Co so dit liéu cua du an phai dat ca hai chuan:

- 1st NF: CAc gié trj cua cac trudng thudc tinh phai 1a nguyén té (ta khong thé chia
tdch noi dung cua cac truong di liéu nho hon dugc nira)

- 2nd NF: Khong duoc ton tai nhitng thudc tinh chi phy thudc vao 1 phan caa khoa.

Sau day la cac bang di liéu cua ca hai co so dir ligu:
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MySQL

fEmo WS _user
@ userid : int{11)
£l ussrname : varchar{50})

[El password : varchar{255)

iE fullname : varchar{50)
iEl email 1 varchar(100)
12 tel & warchar(30)

£l mobile : varchar(30)
12 dizchi : test

# isactived : tinyint(1)
1E usertype 1 varchar{10)

0 demows_district
@ OGR_FID : int{11)
@ SHAPE : geometry

# shape_leng : double(24,15)
# shape_zres : double(24,15)

iE imgwitri 1 varchar(50)

2 id : decimal{10,0)

[El distname : varchar{255)
12 distalizs : varchar{255)
£l bbo 1 varchar{255)

cemovs_ward
@ OGR_FID : int{11)
@ SHAPE : geometry

demows_ree

@ id 1 int{11)

2 title : varchar{255)

[El content : text

1El imags : varchar{258)
& lstitude : varchar(20)
12 longitude : varchar{20)
# userid : int{11)

4 # distid : int{11)

§ wardid : int{11)

iEl type : varchar(50) ¥

# ishot 1 tinyint{1)

H viewed : int{11)

£ popup : mediumtsd

£l sanha : varchar{10)

i€l tenduong : varchar{250)

iEl dientich : varchar{13)

i€l gizphong : varchar(13)
songuei : varchar(2)

’ iEl gizdien : varchar(13)

1El giznuoc @ varchar(13)

i€l gioclose 1 varchar(5)

1E wc 1 varchar(30)

i€l sdt 1 warchar(11)}

i€ mzil 1 varchar{100)

@ shape : geometry

£l urlpanaroma : varchar{255)

iE tenlienlzc : varchar{100)

# shape_leng : double(24,15)
# shape_zrea : double(24,15)

iEl distid 1 varchar(21)

12 wardname : varchar{255)

£l wardslizs : varchar{255)
% id : decimal{10,0)
£l bbou 1 varchar{255)

ﬂ‘o demo.spatial_ref sys
# SRID :int11)
[ 12 AUTH_MAME : varchar(255)

# AUTH_SRID : int{11)
15l SRTEXT : warchar| 2048}

ﬂo demo kieu
1% ma : varchar(50)
iE ten : varchar{50)

g demo.diadiem

% OGR_FID : int{11)

@ SHAPE : geometry

H gid : decimal{10,0)

# Ioz_dd ¢ decimal{10,0)
1E name : varchar{ 150}
i€ losil 1 varchar{50)

cemo.geometry_columns
2l F_TAELE CATALOWE : warchar(2558)
[l F_TAELE_SCHEMA : varchar{258)
! F_TAELE_MAME : varchar(258)
[El F_GEOMETRY_COLUMN 1 varchar{255)
# COORD_DIMEMSION : int[11}
# SRID : int{11)
il TYPE : varchar{258)

Hinh 2.2. Quan h¢ bang dir liéu MySQL

PostgreSQL
cau congvien network
O gid Daid Daid
O ten_cau Oten_cv OLoai_dgt
O Loai_cau O 5hape_Leng Olength
O Angle O 5Shape_Area 0 the_geom
O the_geom O the _geom Cst_startpaint
O st_endpoint
O source
O target
Ox1
diadiem oyl
Ogid ranhhanhchinh Ox2
OLeai_DD Ogid Oy2
Cname O SHAPE_Leng O to_cost
Oloail O the_geom Orule
O the_geom Oreverse_cost
QO name
songho
raqhquan Digid
Ogid OTEN_SHO
Dten_quan O Dien_Tich | diadanh |
O Shape_Leng O3hape_Leng Oaid
O 5Shape_Area CiShape_Area Oten_dd
O the_geom Othe geom O the_geom

= O gid

Vs ree
O gid

0O title

O content
Oimage

D userid

O distid

y wardid

O type
Dishot

O viewed

O the_geom
O latitude

O longitude
O popup

O sonha

O tenduong
O dientich
D giaphang
O senguoi
O giadien

O gianuoc
O giodose
Owe

O sdt

0 mail
Durlpanaroma
O tenlienlac

vs district

O ten_guan

0 Shape_Leng
O Shape_Area
O the_geom
O imgwitri

Hinh 2.3. Quan h¢ cac bang di liéu PostgreSQL

Danh sach cac dir liéu xay dung cho co s¢ dir liéu WebGIS nha tro
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MySQL

STT Tén Loai Y nghia

1 diadiem Piém Céac dja diém trong thanh phé (truong hoc, chg, chua,
siéu thi...)

2 geometry_columns Céc 16p dir lidu khong gian, kiéu dbi twong

3 Kieu Kiéu nha vé sinh, phong tro

4 spatial_ref_sys Hg¢ toa do dir liéu khong gian

5  vs_district Ving Quan/huyén thanh phd Ho Chi Minh

6 VS_ree Diém Nha tro

7 VS_user Danh sach thanh vién

8  vs ward Ving Phuong/xa thanh phd H6 Chi Minh

Bang 2.2. Bang dir ligu MySQL

PostgreSQL
STT Tén Loai Y nghia
1 cau Diém L&p cau
2 diadiem Diém Cac dia diém trong thanh phd (truong hoc, chg, chua,
siéu thi...)
3 congvien Vung L&p cac cong vién
4 ranhquan Puong  Ranh hanh chinh quéan

5 ranhhanhchinh  Puong  Ranh hanh chinh phuong xa

6 songho Ving Lé6p séng hd

7 network DPuong  Lép giao thong

8 diadanh Piém Céc dia danh, tén goi dia phuong cac ving
9 vs_district Ving Quan/huyén thanh phd HO Chi Minh

10  vs_ree Piém Nha tro
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11 vs_ward Vung

12 spatial_ref sys

Phuong/xa thanh phd H6 Chi Minh

Bang tham chiéu hé toa do

Bang 2.3. Bang dir liéu PostgreSQL

Dién giai cac bang dix liéu (Xem phu luc D: Dién gidi cac ban di ligu)

2.6.4. M0 hinh thiét ké

APACH

HTTP SERVER

iiMapServer

open source web mapping

N

Yéu bap
cau rng

XMLHttpRequest

/@ Openlayers’ )

-3

' Dap
ung

A 4

GUOw

i

m‘an h‘\\’\h

eeog

Yéu cau

CSDL

Client

Hinh 2.4. M6 hinh thiét ké WebGIS nha tro
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CHUONG 3. XAY DUNG WEBGIS NHA TRO VOI DU LIEU THU

NGHIEM

3.1. Xay dung va xir li dir li¢u trwéc khi dung

3.1.1. L6p dir liéu nén

Céc 16p dix lieu nén cé chire nang 1am tham chiéu dia Ii chung, cung cip nén dia
li chung dé lién két cé&c 16p dir liéu khac nhau cho cac di liéu chuyén dé khac.
Bao gom cac 16p dix liéu sau:

STT Tén

1 Cau (Piém)

2*  Pia diém (Piém)

3 Cong vién
(Vung)

4 Ranh giéi quén
(Puong)

5 Ranh gidi
phuong (Puong)

6 S6ng ho (Vung)

7 Giao théng
(Puong)

8 Dja danh (Piém)

9 Quan/huyén
(Vung)

10  Phuong/xa
(Vung)

Pinh dang ban dau

Personal  GeoDatabase
(*.mdb)

Personal GeoDatabase
(*.mdb), OSM (*.0sm)

Personal  GeoDatabase
(*.mdb)

Personal  GeoDatabase
(*.mdb)

Personal GeoDatabase
(*.mdb)

Personal GeoDatabase
(*.mdb)

Personal GeoDatabase
(*.mdb)

Personal GeoDatabase
(*.mdb)

Personal  GeoDatabase
(*.mdb)

Personal  GeoDatabase
(*.mdb)

MO ta dir 1iéu

Lop cic diém cau giao
thong

Loép céc dia diém (truong
hoc, quan an, bénh vién...)

L&p cac cong vién

L&p ranh gidi quan/huyén

L&p ranh gidi phuong/xa

Lép cac con soéng, hod

chinh

Lép duong giao thong(chi
tiét dén hém)

Lép céc dia danh (tén goi
dia phuong)

Lop hanh chinh
quan/huyén

Lép hanh chinh phudng/xa

‘ Bang 3.1. Bang diz liéu nén ban dau
Nguon: B¢ tai nguyén mai truong (Co so 2)-EPSG:32648
(*OpenStreet Map-EPSG:4326)
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EPSG (European Petroleum Survey Group): Mot trong cac nha cung cap SRID
(Spatial Reference System Indentifier).

SRID: La gia tri duy nhét dugc st dung dé nhan dang céc dinh nghia vé cac he
théng toa do khong gian, cac hé thong toa do phang. Cac hé théng toa do nay la rat quan
trong ddi voi céc tng dung GIS. Phan 16n cac nha cung cap céc giai phap veé dit liéu khong
gian déu tao ra cac SRID cua riéng ho hoic str dung cac SRID dugc dinh nghia bai cac nha
cung cap khac.

Mot s6 dinh nghia vé c4c hé toa do quen thudc cua EPSG: (Xem phu luc B: Mgt
sé dinh nghia vé cac h¢ toa dg trong EPSG)

X Ii dir lidu

Trudc khi sir dung, dir liéu can phai duoc kiém tra va xir Ii (thém, x6a, sira..) dé
phU hop Véi yéu cau vé dir liéu cua san pham. Qua kiém tra, dir liéu xin & Bo tai nguyén
mdi trudng bi léch so vai thuc té (dit lieu cia OpenStreet Map). Do vay ta phai tién hanh
nan chinh lai dit liéu.

Riéng dir lidu giao thong, do duoc st dung dé giai quyét bai toan phan tich mang.
Do vay dit liéu can phai xir Ii k§ dé cac tuyén duong cat nhhau, tao topology cho cac doan
duong. Tao cac trudng, cac bang di liéu phu hop vai yéu cau caa Pgrouting. Chi tiét (Xem
phu luc D: X li die ligu trwéc khi sir dung)

3.1.2. Lép dix liéu chuyén dé

La 16p dit liéu nha tro. Lop nay s& dugc xay dung 1a mot 16p tréng, bao gdm céc
truong dir liéu nhu trong mo hinh d& m6 ta. D li¢u s€ dugc nguoi dang tin nhap vo.
3.2. Pua dir liéu vao co sé dir liéu va két néi co sé dir liéu véi Mapserver

3.2.1. Pwa dir li¢u vao PostGIS

Déi vai dit liéu cua OpenStreet Map (OSM) ta lam nhimng budc sau:

e Dung Plugin OpenStreet Map Plugin cia QuantumGIS (QGIS) dé mo
dir liéu dinh dang *.osm vao QGIS.

e Save As lop dir liéu nay lai dinh dang Shapefile.

e Tao mot co s¢ dir liéu (Database) trong PostGIS.

e Chay céc file Pgrouting (C++ core, C wrapper, PgSQL function) dé bd
sung cac ham phan tich mang cua Pgrouting vao cac ham cua Co s¢ dir
liéu mai tao.

e Mo Qgis vai plugin SPIT (la plugin cho phép Import file Shapefile vao
PostGIS).

e Chay Plugin, tao mot lién két méi (new connect) dén Database vira tao
trong PostGIS (la Database minh s€ Iuu dir liéu)

e Ping nhap vao két ndi, lya chon duong dan Shapefile, khai cac thong tin
vé hé toa o (SRID) va tén truong hinh hoc khdng gian (geom).

e Nhan OK dé SPIT dua dir liéu vao PostGIS.

Doi véi dir lidu sau khi stra 161 Font dang SQL, ta 1am nhu sau:

e Xo0a dir liéu trong cac Table cua PostGIS.

e Nhap lénh PSQL vao cira so6 Command Line dé chuyén tir File SQL sang
PostGIS.
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Déi voi 16p dir liéu nha tro, ta s& xay dung méi hoan toan bang dit lidu nguoi

dang tin nhap vao tur trang Web.
3.2.2. Pua dir liéu vao MySQL

Péi véi hé quan tri co so dit lieu MySQL, ta ding FWTools Shell (day 1a mot
chuong trinh Command line) dé dua dit liéu khong gian vao MySQL (MySQL sau khi da
kich hoat chirc niang Spatial Extensions). Cu thé dé Import I¢p dia diém vao MySQL ta lam
nhitng budc sau:

e Khoi dong chuong trinh FWTools Shell.

e Nhap cac Iénh sau:
“ogr2ogr -f "MySQL"
MYSQL:"demo,host=localhost,user=root,password=2679191,port=3306

" -nin "diadiem” -a_srs "EPSG:4326"

C:\Users\Welcome\Desktop\diadiem\diadiem.shp”
e Nhin Enter
Con dbi vai 16p dit liéu nha tro, ta s& 1am theo cac budc sau:
e Két ndi QGIS véi PostGIS, ma 16p dit lidu nha tro ta di tao & trén ra (lic
nay man hinh s& tring x6a do bang nay chwa c6 dir liéu).
e Save As lop nha tro nay lai thanh file Shapefile.
e Dung FWTools chuyén file Shape file nay vao MySQL.
3.2.3. Két ndi co s& dir liéu trén PostGIS véi Mapserver
Sau khi dua dit liéu vao PostGIS va MySQL, ta tién hanh két ndi dit liéu cua hé
quan tri co s¢ dir liéu PostGIS vai may chu Web Map Mapserver.
Ta tao file ciu hinh mapfile bang Notepad, tién hanh khai bao theo quy dinh
(Xem phu luc A: Mapserver). Bén chd khai bao ngudn dit liéu cho ting 16p, ta thuc hién
nhu sau:
CONNECTIONTYPE postgis
CONNECTION "dbname='hcm_kodau' password=2679191 host=localhost
port=5432 user="postgres' ssimode=disable"
DATA 'the_geom FROM "vs_district* USING UNIQUE gid USING
srid=4326'
PROCESSING "CLOSE_CONNECTION=DEFER"

3.3. Xay dung trang WebGIS nha tre thanh phé Hé Chi Minh

Piing ki hé thong Ping nhap hé thong
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Nhan céc tham sb
ma tin, vi tri tlr URL

Dién thong tin Load trang va ban db ding
V@i céc tham s& truyén vao

LAy vi trf click chudt

Nhap théng tin

Sai ]
Yéu cau nhéap lai

Luu di liéu vao
CSDL

Chuyén dén trang
quan li tin ddng

K&t thic

Hinh 3.1. So dé gidi thudt dang ki hé théng | F'NN 8-2. So o giai thudr dang nhap

Pang tin Stra tin da dang

Bit diu

Nhin cac tham sé
ma tin, vi tri tir URL
Load trang va ban
do toan thanh pho

Load trang va ban do dung
Vo1 cdc tham so truyén vao

vi tri click chudt

Lé_\-' vi tri click chudt

Nhép thong tin

Nhap théng tin

Rang
budc dir Yéu cau nhap lai

Rang
bude dir
liéu

Yé&u cau nhap
lai

Luru dir liéu vao
CSDL —~
Luu dir liéu vao
A 4k CSDL
Chuyén dén trang
quan li tin ddng s
Chuyén den trang
quan li tin ding

Két thic o
K¢ét thac

Hinh 3.3. So dé gidi thudt chize nang dang tin | Hinh 3.4. So d@6 giai thudt chirc nang chinh sira tin
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da dang

Xem tin dang nha tro

Bt dau

Nhan cac tham so
mai tin, vi tri tr URL

Truy van tir CSDL lay cac thong
tin twong (mg vé1 ma so bai bict

Zoom dén toa d6 da nhan tir
URL

Két thac

Hinh 3.5. So' dé gidi thudt xem tin ding

Truy van tim nha tro (tim Kiém co ban)

Bit ddu

Nhip tir khoa
tim kieém

Nhan tir khoa, chuyén
dén trang PHP xir li

Tao céu truy
véan tim tat ca
cac nha tro

Néu

tir khoa != rong

Thé hién két qua

Két thiic

Hinh 3.6. So do gidi thudt chizc ning tim kiém co

ban

Truy van tim kiém nha tro nang cao
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Bit diu

Nhap céac tham
s0 tim kiém

Tao URI vOi cac tham
s0 da nhap

Goi trang tr
cac tham so trong URL

Goi trang
thanh cong

Tra vé danh sach déi tuong
i 2 nGi dung chinh: Thudc .
va WKT hinh hoc Sai

Dinh dang XML

Goi ham getResult vai
ndi dung XML tra vé

Hinh 3.7. So' d6 gidi thudt chitc nam tim kiém
nang cao

Ham getResult | Ham parseWKT

Chuyén WK
tugng khong gian

- Gan danh sach tén ddi tong tim duge Théng bao 161 dinh
dang WKT (Bad
WKT)

bang rong
SENRE]
- Gén j = 80 doi trong tim dwoc

- Goi ham parseWKT vdi tham 50 1a !huéc tinh kiéu dir
liéu khong gian dang text cu 161 twgng thir i
- Thém tén do1 tugng thir 1 vao danh sach thudc tinh
- Tang i lén 1 V& doi tugng WKT 1én ban do

thé hién két qua

Két thuc

- In danh séch tén doi
tuong tim duge

Hinh 3.8. So d6 gidi thudt ham getResult Hinh 3.9. So d6 thudt gidgi ham parseWKT

Bang 3.2. Bdng luu do gidi thudt
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3.4. M6 ta san pham
3.4.1. Giao dién chung ctia trang Web
Pay 1a giao dién chinh cua trang Web, noi ngudi ding cé thé st dung, khai pha hét
cac chuc nang cua trang Web.

€ - C |[Y localhost:999/doan_mysql/ wl =

Trang cha ‘ Gigi thigu | Pang ky ‘ Dang nhap ‘ Lién hé

e . i

Vi du : Thich Quang Birc, 120/98,& ghép Vidu:Quan1,PhuNhuan  Chon quénmuyén ~

Gei §:Bd tréng 6 O DAU @& tim trong ca thanh phd

Néi dung Tim kiém nang cao Huréng dan siF dung

ST — S —

Cha thué phang tién nghi, gid ré tai p bén nghé, quan 14l 1. Nha Thé con (Xam3428 1)
2. Mha Vil (Xem 124 I3n)
Gno thug pnang oM 3. Congvién Gia Binh ( Xem 112 13n)
Phong tro Trin Binh Trong_C.Einh Thann, tién vé 01, T8, pr 3l 4. Khu du lich Sudi Tién ( Xem 73 13n)
CHO THUE PHONG GIA RESIEE 5. Khu du lich B3m Sen ( Xem 28 3n)
6. Cho thué phang tién nghi, gid ré tai p bén nghé,
Cho thué phong tro, méi toanh ddy & tién nghi, thang may % quan 1 (Xem 18 In)

~

MNha cao c3p theo dur an cilia Singapore cho sinh
vi&n v cong nhén vién chirc thué ( Xem 15 13n)
Cho sinh vign thué phang tai 152 Nguyén Tri
PHONG TRQ TAl 136 PHAM VAN BACH, F15,Q. TAN BinH 3 Phureng, P9, Quan 5, TP.HCH ( Xem 12 3n)
Nha The con3lEE Cho thué nha quéan Phi Nhun ( Xem 12 13n}
L . N . Cho thug phong tro durzng Hing Vireng - Su
Cho thué nha quin Pha NhuanimiK Vian Hanh Quén & ( Xem 11 13n)
. Cdn cho nii & ghép véi hai ngudi 3 di 1am hém
391 s6 nha tkd0/23 Trin Hung Bao ( Xem 11

12. Cho ni¥thué phang & binh thanh, tp.hem - chi

MNha o gan duong Mguyen Van Thu 4,5trithang (Xem 10 13n)
CHO THUE PHONG GIA RE 13. Cho thué phong tro, méi toanh ady di tién nghi,
thang may ... (Xem 8 an)

Cho thué phang tro quan go va‘pﬂatk
GAntim 1 nit & ghép pnang dep.sach & 3EE

@

=

S

w

Cho thué phong quan 1

14. TiM NO & GHEP, PHONG KHU NGUYEN TRA,
Cho thué phang quan 1 P.2,0.5(Xem 7 I3n}
Cha thué nha nhé Quan 1 15. CHO THUE PHONG GIA RE (Xem 7 I3n)
Bhi hothud nid 46._cho thué phdng dep, ddy 4l tign nghi tai p2 2

-H‘|hnh 310 Giao di¢n trang chu cua WebGIS nha tro

3.4.2. Cac chirc ning cua trang Web
3.4.2.1. Chike niing quan i va phan quyén

Churc nang nay cho phép nguoi dung dang ki, dang nhap va quan li thong tin ca
nhan, bai ding cua ho. Sau khi diang ki, nguoi dung can phai dwoc ngudi quan tri trang
Web x&c nhan thi tai khoan méi thuc sy hoat dong va c6 thé dang nhap duoc. Sau khi ding
nhap thi nguoi ding s& duoc chuyén dén trang quan tri cua ho. Ty loai ngudi ding (thanh
Vvién hay quan tri vién ma co6 thém céc chirc nang khac nhau)

Néu 14 nguoi dung thudng thi c6 thém mot sé chirc nang ding tin, quan 1y tin
dang va trang c4 nhan.

Trang ca nhan: Cho phép nguoi dung chinh stra théng tin c& nhan cua ban than.

Trang qudn Ii tin dang: Cho phép ngudi dang tin co quyén x0a, stra, Xem tin
minh da dang
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Trang chi | Gidi thigu | BDipg ky | Bangnhiap Lién hé

Vi du : Thich Quang Birc, 120/98,& ghép W 4u:Quan 1, PhuNhuan  Chon quinfhuyén ~

Goi ¥ : B7 4.ong 6 O DAU dé fim trong cd thanh phd

Pang ky thanh vien
Ching t8i rat vui mirng khi biét ban d4 Iva chon Tim nha tro thanh phd HA Chi Minh

PP s PR N BANG NHAP
(Théng tin cé dau (* ) 1A théng tin bat budc nhap.)

1. THONG TIN TAI KHOAN. Ten:[

Tén dang nhap ] R
e | matkndu |
[ khau| |*
Xée nhan matkndu | "2 Quén mét kndu?
Emall| |*?

2. CHUFNG THU'C NGUFCY DUNG.

Thoa thudn sir dung didu kién 1a thanh vién cla Tim nha tro thanh phd Ha Chi Minh. Véi tr cach thanh «
dung dich vu Tim nha tro thanh phd H6 Chi Minh, ban buéc phai tudn thi méat cich nghiém tic cic ngu
ctia Tim nha trg thanh phd HO Chi Minh sau: MNgwii ding tén dang ki tai khodn s& phai hoan toan chi
nhiém vé cac hoat déng cha tai khoan do minh s& hitu thuc hién trén hé thdng. Tim nha tro thanh phd
Minh khéng chip nhan bat ol thdng tin nao di ngwoc lai véi thudn phong mi tuc, phap Iudt va van h
Nam, di nguoc lai dugng 181 clia nha nwdc CHXHCN Vit Nam. Tim nha tro thanh phd Hé Chi :
cat bd nhifng néi dung cla thanh vién néu khang phil hop véi ndi dung sinh hoat hay quy dinh c
thanh phd H& Chi Minh, bat cir théng tin no cla ban thudc leai cé nhan khi ding ki & déu
(theo nhing didu khodn cia Tim nhé tro thanh phé HA Chi Minh). Tuy nhién, ching t6i =& bud
nhiing théng tin ndy cho cic oo quan phap luat khi cin thiét Nhiing hanh vi pha hoai, géy td
anh huwéng 38n bd mat cla Tim nha tro thanh phd HA Chi Minh hay co s& vat chat néu bi ph

Wit i wmroaamo ez B g ommoazoanciow a2 as_ o _wra_ arioe _ed aid

Toi dbng ¥ vii cde didu khodn

Hinh 3.11. Man hinh dang ki va dang nhdp vao tfang Web

Xin chio Ca Khd( Thanhvién) | Trangchd |  Gigithiéu | Trangclaban | Dangtn |  Liénhé Thodt

Vi du : Thich Quang Birc,120/98,& ghép Vi dy: Quan 1, PhuNhuan  Chon quanfuyén ~
Goi ¥ : Bo tréng 6 O DAU dé& tim trong ¢ thanh

Trang ca nhan Quan ly tin dang

Tén gang nhap [ca kne

&t khu hién tai *|

W&t khau mi |

Email

Tén J4y do |

May ban |

|
|
|
* |tran.tlen95 G@gmail.com |
|
|
|

Di ddng |

Bia chi

soigualang_chentreu
Trwirng dai hoc Khoa hoc X3 héiva Nhan van thanh phd HS Chi Minh

Bai hoc Qudc gia thanh phd H3 Chi Minh
Dia chi: 10-12 Dinh Tién Hoang, Phuirng B&n Nghé, Quén 1, TP.HCM

Hinh 3.12. Man hinh quan tri khi dang nhap
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Vi du : Thich Quéang Bnc,120/98,& ghép Vidu:Quan1,PhuNhuan  Chon quan/uyén ~

Xin chao Soigualang( Quan tri ) Trang chi Gidi thiéu Trang cla ban Trang quan tri Bangtin Lién hé Thoat

G ¥ : B6 tréng & & DAU d& fim trong ci thanh phd

Administrator control panel

Trang chi Danh sach thanh vién Quan Iy tin déng Quan Iy Quén | Huyén Quan Iy Phwong | Xa Xéa anh temporary Xd6aCache
Ma Phirdrng | Xa Tén Phuwrdng | Xa Tén Phwrérng | X&( anh xa ) Quan/Huyén Xda.

Cép nhat
1. Huyen Binh Chanh
2 Hu;en Can Gio g |Thi tran Ton Tyc | |Thi tran Ton Tyc | Huyen Binh Chanh :l
i- :uyen E“ CI'TI #77 |Xo An Phy Toy | |X0 An Phy Toy | Huyen Binh Chanh :l
. Huyen Hoc Mon
5. Huyen Nha Be g Xo Bonh Chonh | o Bonh Chanh | [Huyen Binh Chanh [+]
6. Quan1
7. Quan 10 #41 |Xo Bonh Hung | |X0 Bonh Hung | |Huyen Binh Chanh |Z|
2- guan 1; #28 X0 Bonh Loi | [xo Bonh Loi | [ Huyen Binh Chanh [~]
. Quan
10. Quan 2 #36 |Xo Da Phuoc | |X0 Da Phuoc | Huyen Binh Chanh :l
e

Hinh 3.13. Cac chirc nang quan tri cua quan tri vién

3.4.2.2. Chirc nang nhdp, cap nhat di liu cia ngwoi ding tin
O trang quan tri tin diing cho phép nguoi dang tin dung cap nhat di liu

Trang chi Trang ca nhan Quan Iy tin ddng

CAC TIN DA DANG

D

1. CHO THUE PHONG TRO GIA RE

CHO THUE PHONG GIA RE (2- 3triéul...

Xem chi tiét * | Sira 4| Xoa X

2. Cho thué phong tro quan go vap
moi xay réng thoang mat, cé nwéc néng lanh, we, bép néu an riéng( bép...

Xem chi tiét ® | Sira 4| Xoa X

Hinh 3.14. Trang quan Iy tin dang

Chitc nang Pang tin cho phép nguoi dung dang moét tin dang mai

| Trang cda ban Lién hé
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& Timnl

tro x

nh pl

€ - C | [3localhost999/doan_mysql/ree.php?act=add b

Xin chao Ca Khé{ Thanh vién ) \ Trang chi \ Gidi thiéu | Trang cla ban \ Bang tin \ Lién hé | Thodt

Thich Quang Birc 120/98 & ghép Quan 1 Phu Nhuan Chon quén/huyén~
: B6 tréng 6 &' PAU @€ tim trong ca thanh phé

FORM DANG TIN

Base Layer
@ Bon vi hanh chinh
@ Ly théng tin

Overlays
Céng vién
Song hd
Giao thong
Céu
Céng trinh
Bia danh
Diém bat ddu
Editable

Huyen Can Gio

10 km
10mi
Théng tin nha dat cla ban dudi ddy s& dudc hién thi trong két qua tim ki€m. Ban hdy chinh sira théng tin theo

trng muc mét cdch chinh xac.

i tri Quan / Huyén ﬂ Phudng / X3

Tiéu d& tin dang ‘

o tst _
47

Théng tin chinh S8 nha:
Tén dudng: | |?
Loai phong: n
Dién tich sif dung (mz2): l:l?
Gia phdng/thang (ngan déng): I:l?
S8 Irdng ngudi 4: ?
Gia dién/thang (dang/kw): I:l?
Giad nudc/thang (ngan déng/ms): I:l?
Gid dong cua: I:l?
KA v sinh: $A40.88 g i e .
Tén ngudi lién lac: l:l?
S6 dién thoai lién lac: l:l?
Anh minh hoa ? Khéing c6 tép ndo duwgc chon
Anh panaroma ? Khéing c6 tép ndo duec chon
Thong tin kndc 2 i e 2 [ O (BB Y B BB S S Y

Toa db ban do
Longltuda:l ‘ | Latitude:

soiqualang_chentreu
Trudng dai hoc Khoa hoc X3 héi va Nhan van thanh phé HE Chi Minh

oc Québc gia thanh phé HG Chi Minh
Pia chi: 10-12 Binh Tién Hoang, Phudng B&n Nghé, Quan 1, TP.HCM

Hinh 3.15. Giao dién trang dang tin



O trang dang tin ciing cung cap cac cong cu duyét ban d6 twong tu nhu trang xem
chi tiét tin dang (xem chi tiét myc 3.4.2.5. Thé hién thdng tin).

Khi nhap vao thanh Ribbon bén phai, trang ciing s& md cho ta mot Panel cung cap
thém chirc ning xac dinh vi tri nha tro va xem két qua liy thong tin ddi tugng

FORM BANG TIN

Hudng dén Théng tin
Hudng din st dung
Hudng dén:
-Kéo ban dé: Kéo ban d6 va vi tri nha cua ban
-Chon chon vi trf nha ban
-Click chudt véo ban dd ding vi tri ban mong mudn
% Kéo ban do
Chon vi tri nha cha ban

Hinh 3.16. Xdc dinh vi tri nha tro

3.4.2.3. Chic néing truy vén ciia ngwoi tim nha tro
-Tim kiém co ban (Chi theo thudc tinh)

Trang chi | Gidi thiéu | Bang ky | Bangnhap

wo . o

Vi du : Thich Quang Btrc,120/98,& ghép Vidu:Quan1,PhuNhuan Chon quin/huyén ~

G ¥ - B6 tréng 6 & DAU 42 fim trong ca thanh phd

Hinh 3.17. Chutc nang tim kiém co ban

~ baylacongcytim kiém co ban nhét caa trang Web, n6 gitp nguoi ding co thé tim
kiem nhanh mét can nha tro dua vé}o mot tir khoa bat k| ,
Tim gi: Ban c6 thé nhap bat ki thong tin gi vé nha tro nhu: s6 nha, tén duong, gia
tién nudc, tién thué, tién dién, kiéu nha, kiéu ¢,.. tham chi nhitng méd ta vé ngodi nha nhu c6
wifi, c6 ti vi, internet, chd dau xe, cho phép nau n, nha sach, thoang mat. ..
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Vi du : Thich Quang Bic,120/98,& ghép Vidu:Quan1, PhuNhuan Chon quinfuyén ~

Goi § : B trong 6 (f DAU dé fim trong ca thanh phd

T — [ —

Cho thué phong quan 1 PHONG BON
. PN _— NGUYEN CAN
Phang cho thué gid ré. an ninh. gi&r giac tir do .
KHAC

. N Phéng cho thué gia ré, an ninh,
CHO THUE PHON e
gi& gidc tr do
Tim 1 nam & ghép Loai tin : Khac

1N | Ngudi d3ng : Den
Phéng cho thué(c

# Click vao d& xem chi tidt {C GIN THANH Prgy
qut i
o

Phang cho thué AT T
Tim 1 ni & ghép, g3n cho Bén Thanh, Q.1, sach s&, ¢é ban cing
Cho thué phéng tro gia ré tai quan 5

Cho thué phang tro dep gia ré Tan Binh

Cho thué phang tro Sinh vién RE BEP

Téng 56 ket qua ;21
Xemtrang: 1 2 2

Hinh 3.18. Tim nhitng ngdi nha cho phép ndu dn trong phong (c6 21 két qud)

G’dﬁu: Gilp ban gidi han khu vyc tim kiém lai & mot quan/huyén nao dé trong
thanh pho.

Vi du : Thich Quang Biic, 120/98,& ghép Vidu:Quan 1, PhuNhuan  Chon quinfuyén ~

Goi § : Bo trong 6 ¢ DAU dé im trong ca thanh phd

ORI — [ —

Cho thué phong qudn 1 PHONG DON
L . NGUYEN CAN
Tim 1 nam & ghép gia phong ré, 600kingudi(phang 1tr2) tai Q.1, Tp.HCM KHAC

Phaing cho thué(chinh chi) tai 321/2B Bén Chuwong Dueng, Cau Kno, Q1

Phing cho thué day dd tién nghi 2tr5 tai Qudn 1

Tim 1 nik & ghép, gin che Bén Thanh, Q.1, sach s&, ¢ ban cing <« ¢ GIA THANH pys
quot” g
.

Can nik & ghép 119/32 dwéng 32, quén 10

CHO THUE PHONG GIA RE, GICY TLY DO TAI TRUNG TAM QUAN 10

Téng sd kétqua 7

Hinh 3.19. Tim nhing ngdi nha cho phép ndu an trong phong ¢ Qudn 1 (con 7 két qud)

e Néu ta dé tréng diéu kién tim ¢ dau thi Web s& tim kiém trong ca thanh phé
nhitng nha tro thoa diéu kién tim cai gi

e Néu ta dé tréng diéu kién tim céi gi thi Web s& tim kiém nhing nha tro thuoc
quéan dugc chi dinh trong diéu kién tim ¢ dau

e Néu ta dé tréng tat ca thi Web liét ké tat ca cac tin dang cé trong co so dit
liéu

o1



-Chite niing tim kiém nang cao (khdng gian, khéng gian két hop thudc tinh,...),
heatmap.

-
3 ‘:’.Z /@ Tim nha tro &thanh phé | x &

€ - C | [3 localhost999/doan_mysql/index.php | =

Trang chii | Gidi thidu | Bang ki ‘ Bang nhip | Lién h&

o O i i
Vi dy : Thich Quang Birc, 120/98,& ghép Vidy:Quan1,PhuNhuan  Chon quan/uyén ~

Goiy: B6 tréing 6 0 DAU d im trong ca thanh phé

Ngi dung Tim kiém nang cac Hiwéng dan siF dung

[ Tao anh Haetmap! | [ Tao anh nghich dao Heatmap! |

BE U *E P

Huyen Cu Chi

Huyen Hoc Mot
Quan 12

duan Thu Dt
DuaRGo Vigh
C A Quan 9
QuEn Tan Bin o 2 \gimiNianh

Quan an Rhu Quan BEhuiihuzn)

BT,
QuaT Binh TansSMang i’ fuanz
S e

LISES
Pl e Quan 7
Hugsen Binh Chanh
Huyen NHEBe
Ehm
2mi fuyen €an Gio Permalink
108.4283, 10.92031
‘ s4n sang! |
Tim duing di ngén nhat Bo & Bitéi qual &
© Kéo ban 3 © Kéotna ﬁamm quan/huyén [=] ‘
© Chon diém bat dau © Bokhoang cach —
. e P Bitei trudgng hoc
) Chon diem ket thic © Bo dién tich
Thust toan Dijkstra - undirected (BBox) [~ [ Bat dau tim | ehon- []

soiqualang_chentreu
Trwimg dai hoc Khoa hoc X3 héi va Nhan vin thanh phé H3 Chi Minh

Pai hoc Qudc gia thanh phd Hb Chi Minh
Dia chi: 10-12 Binh Tién Hoang, Phutmg Bén Nghé, Quén 1, TPHCM

Hinh 3.20. Giao dién trang tim kiém nang cao

Chire ning tim kiém nang cao cia Web cho phép ta truy van tim nha tro theo
thugc tinh, theo khdng gian, két hop thudc tinh va khdng gian, tim kiém xung quanh theo
ban kinh, xay dung ban do nhiét (Heatmap) cho phép truc quan héa khu vyc téi wu.

Ngoai cac chic ning co ban dé duyét va tuong tac véi ban d6 nhu nhitng trang
khac, & trang nay, dé tai ciing di truy van sin vi tri cac truong dai hoc trong thanh phd
gitp cac ban sinh vién dé dang hon trong viéc tim vi tri trudng dang hoc. Cac ban chi can
nhap chudt vo truong minh mudn den la ban db s& ty dong phong to dén khu vuc cua
truong d6. BEé ma céc cdng cu truy van nang cao, ciing gidng nhu & trang xem Chl tiét tin
dang hay trang ding tin, ta nhap vao thanh Ribbon bén phai d¢& mo. Panel nay gom 3 muc
chinh 1a: Truy van, Két qua tim kiém va Thong tin ddi tuong
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Truy vén 1/ Truy van: La noi nguoi ding nhap
. vao cac diéu kién truy van tim nha tro, bao

| Bat dau tim! | gdm 3 muc Ia truy van thuoc tinh, khong gian
va tim kiém xung quanh. Ngudi ding cé thé

Thudce tinh két hop ca truy van thuoc tinh va khong gian.
Khéng gian 2/Két qua tim kiém: Noi hién céc két
R qua sau khi truy van, két qua tim duong di

ngan nhat.
3/ Thong tin ddi tugng: Noi hién théng

Két qua tim Kiém ) . ) L
tin cua doi tugng khi ta chon lay thong tin

Théng tin doi twong

3.21. Panel cong cu tim kiém nang cao

Truy van thugc tinh:Tim kiém nhitng nha tro thoa mén céc tiéu chi dé ra, nhiing
tiéu chi nao bo trong la khdng xet.
Thude tinh
Sir dung cac toan tir = (bang), < (bé hon), = (1o hon), <= (bé hon hodc bang), >= {Ién hon hodc bang) dé thurc hién
Tén dwdng:
Loai phiong: | Bé qua(khdng xét) E|
Dién tich sir dung (m2); 2

Gid phangMhang (ngan ddng): el

Can tim nha cé gia mac nhat |a 3 triéuw 200 ngan, ta

S4 luong ngudi o ?

dign <=3200000

Gid diénthdng (dong/kw): ?
Gid nwdcthang (ngan ddng/m?): 2
Gier ddng clra T
Mha vé sinh: | Bé qua(khéng xét) [ =]
Hinh 3.22. Truy van theo thugc tinh

Truy van khong gian: Tim nhiing nha tro 6 vi tri thda man tiéu chi ta dua ra nhu:
tim nha tro trong khu vuc ma ta zoom dén, tim nha tro thuéc quan/huyén, phuong/xa, tim
nha tro vira cach bénh vién dudi 1km, vira cach truong hoc dudi 500m hay tim nha tro thoa
man tat ca..
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Khéng gian

Bi tdi quan/huyén
Quan/Huyén | Quan 5 |E|
Phuding/X3 | Phuong 9 =]

[ Thém ddi tieng ]

P&i twdng: | Bénh vién, Trung tam y té |E| Ban kinh: | 500 m |Z| Mau sac: -El
0 dia diém

Bl tudng: | Trwdéng hoc |E| Ban kinh: |1 km |E| Mau sic: I:E
0 dia diém
Hinh 3.23. Truy van theo khdng gian

Co0 su khac nhau gitra tim nha tro trong khu vuc ma ta zoom tagi va tim nha tro
thuoc quan/huyén, phuong/xa la:

Truy van

Bat dau tim!

Bitdi quan/huyén

Cuan &

Khéng gian

Bi tdi quan/huyén
Quan/Huyén | Quan 5 |E|
—Chan-- =] Phuding/X3 |~Chon—  []

U X

Bitdi tririeng hoc
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, Phuong 4 a@'
R A O ol

> D
ng w
aong

¥ Phigihg 12 Ben

& i
< Z 2 o, \ )
i s hh S R e

088883 ,%53

Két qua tim kiém

C6 23 két qua dwoee tim thay

S6 nha: 56 129

Vi trizoom iz 1
-Xem chi tiét tin .
uong MNguyen Cu Trinh
700m center 725 0
— _ Phuong 4
2/ Tén: TiM N 2128687
So nha: S6 208/1
Vitrizoom !gf26Rong
-Xem chi tiét tin Fh2adigB au Kk
zoom center nglilghe
cau COnglEigu

Két qua tim kiém

Co6 16 ké&t qua dudc tim thiy

1/ Tén: cho thué pho
Sd nha: 5S4 129/26R
-Vi tri zoom

-Xem chi ti€t tin dar
zoom center

ang 1

2/ Tén: TIM NU' O GHE
Sd nha: 5S4
-Vi tri zoom
-Xem chi tiét tin ﬂﬁlg

zoom center 8

pr2aHEeBau Kk
nitlahe
cau Ongfkieu

Khi ta zoom dén mot khu vuc va chon tim
kiém khéng gian, két qua s& liét ké tat ca
céc nha tro nam trong khu vyc ban d6 dang
hién thi (khung nhin)

Khi ta chon quan/huyén, phuong/xd trong
bang truy vin khong gian dé zoom t6i khu
vire d6 thi két qua truy van s& chi hién céac
nha tro thudc dang quan/huyén, phuong x&
do.

Bang 3.3. Bang so sanh su khac nhau gigza 2 cach truy van khong gian
Tim kiém xung quanh: C6 chirc niang tim kiém cac ddi twong ta chi dinh trong béan

kinh da dinh trudc xung quanh mét vi tri do ngudi dung chon. Néu 6 ddi tuong tim kiém
thi chwong trinh s& liét két ra tat ca cac dia diém nam trong ban kinh d6
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Tim Kiém xung quanh

) Chon vi tri cla ban
[= | an kinh (m):
| Latitude:

Béi twong can fim kiém: | —Chon—

Longitude:

Hinh 3.24. Tim kiém xung quanh

Ta0 anh Heatmap

Ban d6 Heatmap thé hién su tap trung caa mot hay mot vai ddi twong trong

khong gian theo cac cap do mau khac nhau.

_JVIEXY

Huyen Cu Chi

Huyen Hoc: Mog
Quan 12

/\"\1’ duan Thil Dt
oyt TR e Quani9
("‘“-"’\” Tan K}«g QUAMNRINTNIRETh

)

;-uar‘wjan F‘h‘l 3 * )f

x L fuan 2
Qua™ Binh J’ el

) pean

c
) eI

Htwsen Binh Chanh

Huyen NFHEBe

Huyen Can Gio

Permalink
108.8827, 1082628

:

| 91 Giém danh dau trén ban do.

Hinh 3.25. Heatmap thé hién si phan bé ciia dong bao cong gido-Thé hién qua vi tri va sé liong

nha tho (Pham vi dnh huong 2km)

56



225 diém danh d4u trén ban ab. |

Hinh 3.26. Ngich dao Heatmap thé hién mize dé phan bé cua trieong hoc (pham vi dnh hirong 2km)

3.4.2.4. Chirc nang do dac, tim duwong di

—Tim du&ng di ngan nhat Bo dac
@ Kéo ban a6 ® Kéotha
) Chon diém bat dau ) Bo khodng cach
) Chon diém ketthic ) Bo dién tich
|'I'hu.'§t todn Dijkstra - undirected (BBox) |E| [ Bat dau tim ]

Hinh 3.27. Chitc nang do dac, tim dwong di

Két qua tim kiém [+

=
- Phuon}ﬁhy

-ﬁﬁ
‘-
-..__a

Két qua tim dwong:

Téng chidu dai 853 m(khoang 1 phit) Vo Van Ngan

Huréng dan:

0/ Bt 3u tai Huu Nghi

1/ Bithing dwéng Huu Nghi (khodng 153 m)
Vi tri: zoom

2/ Ré phaivao dwirng Vo Van Ngan (khoang 315 m)
-Vitri: zoom

o
3/ R& chéch 18n trén bén phai dwéng Le Van Viet (khodng 384 m) 5
-Vitri: zoom

measure: 464.928 m

Hinh 3.28. Két qua thé hién do dac va tim dwong (1: Po dac, 2: Tim dwong)

57



3.4.2.5. Thé hign thong tin

€ = C [ localhost999/doan_mysql/ree php?act=viewd&id=28&zoom=7&lon=106.6805160246&1at=10.810507110674 <7l =

Trangchi | Gigithiéu | Pangky | BDangnhdp | Liénhé

e O O e
Thich Quang Bic 120198 & ghép o Quan 1 PhuMhuan Chon guénfuyén~
Goi ¥ : Bo tréng 6 @ DAU @& fim trong c3 thanh phd

‘Quan Phu Nhudm,

‘%. Kéothd
@‘ -Phdng to

-Thu nhé

Tén lép
ase Layer
Bon vi hanh chinh

Céngvién
V| séng hd
Giao thdng
cau
e
Phuungé"e

iém két thic
Kétquatim dudmg

0y:
Vitritrén an da chi mang tinh chattham khdo .
Méu tin d3ng khing danh ddu trén ban 46 thi KQ ban a3 sé& hién thi mac dinh

- V& |ai ban d0
——

Nha tro cac cap gia ré - Hotén: Thé con

Kiéu nha- Nguvén can ? Tai khoan: Tho con

$6 nha: 120/98/71, dwomg Thich Quing Dic = ETZE“ thocon@yahoo.com
Dién tich: 30 m? . © obile

Gid phong/thang: 2500000 dong 2 pra et

S0 lwong ngudt &: 6 ngudi

Gid dién: 1500 dong

Gid nude: 4000 dong

Gio dong cira: tuy ¥ gicr

Kiéu nha vé sinh- Chung

Tén ngwoi lién lac: tho con

$6 dién thoai lién lac: 09649663271

Bia chi mail: kimjiumong_9x@yvahoo.com
M6 ta: Nha tro cao cép gid ré

Tai khoan cbn hoat ding -

S6 Idnxem : 6
Nha thude quén ( huyén ): Quan Phu Nhuan
Phuing (x3 ) . Phuong 5

« Quay lai »

soigualang_chentreu
Trrng dai hoc Khoa hoc X3 hdi va Nhin vin thanh phd HS Chi Minh

Bai hoc Quéc gia thanh phd H Minh
Dia chi: 10-12 Binh Tién Hoang, Phuéng Bén Nghé, Quin 1, TP HCM

Hinh 3.29. Giao dién trang xem tin dang

Ving 1: Ban dé chinh: La trang ban d6 dong, cho phép ngudi ding sir dung cac
cdng cu tuong tac VGi ban dd, ciing 1a noi dé nguoi sir dung thuc mot mot sé thao tac nhu
do dac ban do, chon diém dau, diém cudi dé truy van tim dudng di ngin nhat, xem thong
tin ddi twong. ..
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Chi tiét Mha fro cao cip gid ré
3
2 Phuong %%y

O

(E) P link

06.66361, 180772

No ko

Kétquém |
S
Hinh 3.30. Hinh @nh ban do chinh

Vi tri cia cdn nha tro dang xem trén ban d6: Click vao s& xuat hién mot
Popup, ndi dung Popup s& 1a phan tom tat khi ngudi cha nha tro dang tin, néu
tin ddng khong c6 tom tat thi s& hién nhu hinh trén.
Thanh Ribbon dé mé ra cac cong cu cho ban d6: Nhip vao thanh nay dé mo
ra panel cac céng cu mé rong danh cho ban do nhu do dac, im duong di
ngan nhat, thé hién két qua thong tin ddi tuong, hudng dan.
Noi hién két qua do dac trén ban d6
Céc cdng cu hd tro duyét ban do.
Ti I¢ hién tai ctia ban d6
Toa d¢ vi tri hién tai cua con tré chuot
Thanh diéu huong va zoom theo ti 1€

Sau kh| nhap Va0 Vi tri s6 2, mot panel s& mé ra cho phép:
Huéng dan: Huéng dan nguoi st dung céc chire nang duyét ban do
Théng tin: Noi hién thong tin dbi tuong
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Hiréeng dan Théng tin

Phan thing tin d6i tureng s& xudt hién & day.
Lérp: Chng vién
Théng tin chi tiét:

Tén céng vién Dién tich
1Congvien Gia Dinh4.5818e-005
Ban do

=4.Ch? Tan S7n Mhtt

Cdng cu

i

EZDii>EE=) @B ici

Cha thich

loail
loail
Inail
loail
loail
Inail
loail
loail
Inail
loail
loail
Inail
loail
loail
Inail
loail

4 1oail

Inail
loail
loail

Anh Panaroma

Benh wiem, Trung tam y te
= Cang

Cho

Chua, dinh

MNha hat

Mha tho

Truong hoc

Tuong Dai, Bia Ky Miem
Uy ban nhan dan

atm

= bank

bus_station
bus_stop
cafe

cinema
dentist
doctors
fast_food
fuel

hotel

m

=
a loail = marketplace
5.31.51.5564,104 = o loail military
8:91,51,55,64, 1000 S| i loail = museun
1= = i
2, 2 e Inail parking
8,31,51,64,104 2 ., Cafe I loail = pharmacy
E =) 4 loail = police
1 Inail post_office
g 0.1 0.2 0.3 Ddkn lomil - mi -
Két qua |

Hinh 3.31. Két qua ldy théng tin déi twong

Cong cu: Cung cap cong cu do dac ban d6 va tim duong di ngin nhit, ciing 13 noi

thé hién két qua tim duong di ngan nhat.
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P = A BEO X B]F]
Bayiatan3 ~- | &,
DO KHOANG CACH VA DIEN TiCH | e &l Sl
© Do khodng céch
Do diéntich
TiM BUONG
Kéo b3n 8d
Chon Giém bét a3u
© Chon diém kétthic
Két qua tim dudng:
Téng chidu d3i 1.448 km(khodng 1 phit)

Phuong 3

Huéng din
0/ 85t d3u tai Thich Quang Duc

1/8i thing dudng Thich Quang Duc (khodng 142 m)
Vi tri: zoom

2/ Ré trdi vao dudng "khdng tén” (khodng 413 m)
Vitr, zoom

3/ Cua bén trai Sudng Nguyen Thuong Hien (khoang 518 m)
-Vi tri; z00m

4/Ré phai vao dudng Nguyen Trung Truc (khoang 372 m)
-Vi tri: zo0m

[ measure: 435536 m ]

L measure:

Hinh 3.32. Thé hién két qua do dac va tim dwong ra ban do

1. Do khoang cach tir nha tro dén cong vién Gia Dinh , X
2. Keét qua tim duong di tir duong Thich Quang Puc dén duong Nguyen Trung
Truc
Panaroma: Noi hién anh Panaroma cua nha tro, day la loai anh chup toan canh
(360°) cua mot khu vuce, nguoi dung cd thé dung chudt di chuyén, xoay anh, phong to, thu
nho theo y muon.
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Hwéng dan Thong tin Cong cu Anh Panaroma

Néu cé, 3anh Panaroma sé& xuat hién & day!
Hwéng dan:
-Diing chudt: kéo hinh anh v& vi tri meng mudn
-Nhan nit Shift(hoac lan con chudt): dé phdng to theo ¥ mudn
-Nhat nut Ctri(hodc Ian con chudt): Gé thu nhd thea ¥ mudn

measure: 435.536 m

Hinh 3.33. Xgm dnh‘Panaroma
Céac cong cu hd tro viéc duyét ban do bao gom:

R Phong to ban do theo viing quét chuot

B Pua ban db v& mic dinh (Zoom Full Extent)
E_ﬂ : Kéo tha ban d6

. Quay lai vi trf ban b

4 Tré lai vi tri ban d6 truée do

: Phong to ban do

E: Thu nho ban do ‘ ‘ ‘
Vung 2: La noi dat cac cong cu ban do, bao gom nhirng thanh phan sau:
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ANH THAM CHIEU

ALan E%il'lh Th

Quan Bhu Mhugm

Anh tham chiéu: La anh thé hién vi tri cua ving
minh dang xem trong mét khu vyc lén hon, cho
phép xac dinh vi tri. Ciing c6 thé dung dé di
chuyén nhanh ban d

COMNG CU BAN DO

2 ‘fi Kéo tha

&)\ - Phdng to
e\ -Thu nha

Chi bao gom 3 cdng cu co ban 1a phong to, thu
nho va kéo tha.

Chtrc nang kéo tha nay c6 thé dung dé bo chon
khi tim dudng di ngin nhat hay do dac

CAC LOP BAN DO

- Tén l&p

Base Layer

@ Bonvi hanh chinh
Lay thang tin

Crverlays

| Chngvién

4 séng ho

J| Giao thang

Y| cau

Y| Céngtrinh

4| Bia danh

Y| Biém bat dau

Y| Biém katthic

J| Két qua tim dwirng

| Mhatro

Cac 16p ban do:

Cho phép ta bat, tit d& xem su chong 16p cua céc
I6p ban dd, gilip dé nhin hon & khu vuc day dic
dbi twong nao do.

C6 hai 16p nén, trong d6 16p “LAy théng tin” 14
I6p cho phép ta click chudt vao ddi twong dé xem
thong tin chi tiét ddi tuong do.

XEM NHANH CAC QUAN
Quan / Huyén

(Juan Phu MNhuan |E|
Phudng / Xa

Fhuong &5 |E|

Xem nhanh cac quan huyén

Gilp di chuyén nhanh dén khu vuc quén, huyén
ma ta quan tam.

Khi chon quan thi chuong trinh sé€ tu dong liét ké
tat ca cac phuong/xa thuoc quan/huyén do va
phong to dén khu vuc do.
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DICH CHUYEN CAC HUONG | Dich chuyén cac huong:

v ‘ Gilp dich chuyén ban dd theo cac huéng khac
nhau, mdi 1an dich chuyén ¥4 ban d6.

} ‘ . Gip tra V& vi tri nha tro.

& - V& lai ban @8

= Ve lai ban d6 (LAm méi lai trang)

Bang 3.4. Céc cong cu hd tro duyét ban do

Viing 3: Ghi chti va in ban @b (= 1n ban do)
\Ving 4: Thong tin ngudi dang tin, nguoi ding tin c¢6 thé khdng phai 1a chi nha tro.
THONG TIN NGUOTDANG
a Ho tén : Tho con
% T3i khoan: Tho con
w Email: thocon@yahoo.com
63 Tel:
i Mobile
s Bia chi :
Tai khoan con hoat déng : o

Hinh 3.34. Thong tin nguoi dang tin

\Ving 5: Chi tiét tin dang, noi thé hién chi tiét tin dang nha tro, c6 thé xem hinh anh

cua nha tro tai & Click vao day d& xem anh ngdi nha
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.

Nha tro cao cap gia ré @,
Kiéu nha: Nguyén can

S6 nha: 120/98/71, dwong Thich Quang Biic
Dién tich: 30 m?

Gid phong/thing: 2500000 déng

SO lrong nowdi & 6 ngwdi

Gid dién: 1500 dong

Gid nude: 4000 dong

Gio dong ctra: tuy v gior

Kiéu nha vé sinh: Chung

Tén nguoi lien lac: tho con

S6 dién thoai lién lac: 09649663271

Dia chi mail: kimjiuvmong_9x@vahoo.com
MO ta: Nha tro cao cap gid ré

Click vao ddy d& xem anh ngdi nha

S4 13n xem : 7
Mha thudc quan { huyén ): Quan Phu Nhuan
Phudng ( x3 ) : Phuong 5

« Quay lai »

Hinh 3.35. Chi tiét tin dang nha tro

3.4.3. Vi du minh hoa

Phan nay, dé tai s& 4p dung céc chic ning cia WebGIS dé giai quyét mot s bai

toan tim nha tro thuong gap

Bai toan 1: Tim nha tro phai thuc phuong Da Kao, quan 1 sao cho cach truong hoc
trong vong 1km, nam gan cac tram xem buyt (khoang 500m), phai cach cac bénh vién toi

da la 1km. Bén canh d6, can nha tro nay phai cé gia chi tur 1 triéu rudi tré xuong.

Bai toan qéyﬁéi V6i cac trang Web binh thuong that khé dé tim ra, nhung Vi
WebGIS ta c6 thé dé dang tim ra danh sach nhitng nha tro phu hop véi yéu cau dé ra. Ta

thuc hién nhu sau: , ‘
Thuc hién truy van khéng gian vai cac diéu kién
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Truy van

Thudc tinh

Khéng gian

i tdi quan/huyén
Quan/Huyén |CQuan 1 |E|
Phudng/*3 | FPhuong Da Kao |E|

[ Thém ddi tweng ]

Bdi twgng: | Trwéring hoc |E| Ban kinh: |1 km |E| Mau s3c: -3
7 bia digm

Bdi twgng: | Tram xe buyt |E| Ban kinh: | 500 m |E| Mau s3c: I:Izl
32 bia diém

Bai tu'dng: | Bénh vién, Trung tam yté |E| Ban kinh: |1 km |E| Mau s3c: -zl
& Bia diém

~ Hinh 3.36. Truy v,d'n khong gian cho bai toan 1
Ldc nay cé 3 két qua dugc tim thay:

Két qua tim kiém

Cd 3 két qua dugc tim thay

1/ Tén: Can tim 2 ban nlt d ghép dudng Binh Tién Hoang, P.Ba Kao, Quin 1
S0 nha: 56 8/56

-Vi tri zoom

-Xem chi tiét tin dang: Nhap vao day

zoom center

2/ Tén: Nguyén Binh Khigm

S6 nha: 58 123

-Vi tri zoom

-Xem chi tiét tin dang: Nh3p vao day
zoom center

3/ Tén: Nha o gan duong Nguyen Van Thu
S0 nha: 54 12/4

-Vi tri zoom

-Xem chi tiét tin dang: Nhap vao day

zoom center ,O/E o A

Hinh 3.37. Két qua cua truy van khong gian va thé hién trén ban do (d@woc khoanh ds)

Ta c6 thé thuc hién tiép truy van theo diéu kién thudc tinh nhu bai toan di dua ra,

cac nha tro nay phai ¢ gia tir 1 triéu rudi tro xudng.
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Truy van

Thudc tinh
Sir dung cc todn tlF = (bang), < (bé hon), = (I6n ho), <= (bé hon hodc bang), == (16 hon hodc bang) dé thuc hién,
Tén dwérng:

Loai phong: | Ba gqualkhdng xét) E

Dién tich s dung (m3): ?

Gid phangithdng (ngan déng): [<=1500000 ?

h ILkEng ngu & ] Can tim nha 6 gid mac nhi3t |3 3 tridu 200 ngan, ta
' . dign <=3200000

Gia dienfthang (donglkow): ?

Gid nudrcthang (ngan dongim?>): ?

Gifr ddng clra: Ky

Mhavé sinh: | Bd qua(khdng xét) |Z|
Hinh 3.38. Truy vdan thugc tinh cho bai toan 1
Lac nay chi con 2 két qua:

Truy van

Két qua tim kiém

Ca 2 két qua dugc tim thay

1/ Tén: Can tim 2 ban nf & ghép dudng Pinh Tién Hoang, P.Ba Kao, Quan 1
86 nha: 54 8/56

-Vi tri zoom

-Xem chi tiét tin dang: Nh3p vao day

zoom center

n 250 c
B F

% S T G, KHXP
2/ Tén: Zn Binh Khig a@@;n Bratifzius 'E'E HONGE BRI
/ Tén: Mguyén Binh Khiém Th? e T ey TM
) A SO | , Lo = - T
S6 nha: 56 123 i 6. 149Gk Tang IRRHEAF
-Vi tri zoom %’4
-Xem chi tiét tin dang: Nh3p vao day =1
zoom center ¥

BTN . d

Hinh 3.39. Két quad truy van thugc tinh cho bai toan 1

Nhung by gid c6 2 két qua cung thoa mén, ta s& chon nha tro nao? Luc nay ta co

thé thém diéu kién vao dé truy van tiép hay lién hé ca 2 nha tro. Bén canh do, sau khi truy

van WebGIS ciing hd trg 1 cdng cu giup dua ra quyét dinh khi ¢6 nhiéu su lya chon, d6 1a

tao ban dd nhiét (heatmap). Vung téi wu véi cac diéu kién khong gian di dua vao s& 1a
ving c6 mau do6 dam (hodc mau tim dbi véi ban @6 nghich dao cua no)
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) Hinh 3 40 Ban do heatmap cho bal toan 1 )
Tathay c6 1 can nha tro nam gan ngoai ria ving mau do (s€ xa cac doi tugng khdng
gian ma de tai yeu cau h0'n nhu:ng nha tro nam ngay trung tam Vung mau do)

NG

Hinh 3.41. Ban do nghzch o ciia heatmap cho ba| toan 1
Ban d6 nghich dao gidp ta d& quan sat bén trong ving mau do trong heatmap hon, ta
thay rd rang 2 can nha tro thoa diéu kién. Tuy nhién cin & trong ving mau tim trén nay sé
gan cac ddi tuong tram xe buyt, truong hoc, bénh vién hon can nha & ria vung mau tim.
Do vay ta s& chon cin nam bén trong viing tim. Ta chon 16p LAy thdng tin va click
chudt 1én cin nha tro d6 dé xem théng tin chi tiét. Tai d6 c6 duong dan dén trang chi tiét
tin dang cua nha tro do.
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Truy van
Két qua tim kiém
Théng tin ddi twong
Ldvp: Nha tro
Théng tin chi tiét
Sonha Tén dwéng Dién tich Gia phong S0 dién thoai  Chi tiét
1 @/56  DinhTiénHoang 15m2 1400000 ddng 0906948538 Nhdp vao diy

Ban d6 Chi thich

6,14,19,26,42

= Benh wien, Trung tam y te
Cang

Cha

Chua, dinh

Nha hat

Nha tha

Truong hoc

Tuong Dai, Bia Ky Niem
Uy ban nhan dan

atm

bank

bus_station

IS%
BISE

Bai toan 2: La tan sinh vién cua truong dai hoc Khoa hoc X& héi va nhan vin, em
can tim nhitng nha tro cach trudng 500m dé tién cho viéc di lai?

Ta s& chon tén truong tir danh sach truong dai hoc ¢6 sin dé ban d6 ty dong zoom
dén vi tri truong (néu tén trudng khdng co trong danh sach thi ta s& dung cdng cu phong to
dé chi chuyén dén vi tri trudng hoc)

Quar Binh JanWatang,
-
e

Hingen Binh Chanh

b =ton

—~Chaon--

Truong CB khi tuong Thuy Van
Truong Cong An

Trugng D.H Su Pham Ky Thuat
Truong Dai Hoc Bach Khoa
Truong Dai Hoc KHTN

Truong Dai Hoc Ngan Hang
Truong Dai Hoc Mong Lam

Truon? Dai Hoc Su Pham
0

Truong DH. Y Khoa

San sang! Truong DH.Kien Truc

Truong DH.Kinh Te

Tim dwirng di ngan nhat Bo dac ’7 Truong Hoc Vien CT Quoc Gia

Huyen NFEBe

L P Truong Thieu Sinh Quan

@ @

© Keéo ban 0o L @ Keotha Truong Trung Hoc Cong An

) Chon diem bat dau ) Bokhoang cach Truong Trung Hoc Mong Nghiep
© Chon @iém kétthiic © Bo dign tich ’7 TT Giao Duc Thieu MNien

Thuét toan Dijkstra - undirected (BBox) [+] (=Chon- -]
Hinh 3.43. Di chuyén nhanh dén trirong hoc
Dung cong cu tim kiem xung quanh véi doi tuong tim kiém la nha tro va ban
kinh la 500
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Truy van

Truy van
. Két qua tim kiém
o €6 2 két qua dwgrc tim thay.
Thuéc tinh '
Khéng gian 1/ Tén: CAn tim 2 ban ni¥ & ghép duirng Binh Tién Hoang, P.Ba Kao, Quan 1
o Loai: 1400000

Tim kiem xung quanh P i

zoom center

@ Chon vitri ciia ban

Dditrong can tim kiém: | Mha tro [=] Ban kinh (m): |500] i 2/ Tén: Cha thué phang tién nghi, gia ré tai p bén nghé, quan 1
Langitude |Ean kinh bing 1km t= dign 1000 Loai: 3900000

-Vi tri zoom

zoom center
Hinh 3.44. Céng cu tim kiém xung quanh va két qud truy van

Cy

Permalink
106.70190, 10.78804

Hinh 3.45. Két quad truy van tim kiém xung quanh thé hién trén bdn do
Ta lam tuong tu nhu bai toan 1 dé xem théng tin chi tiét nha tro

Bai toan 3: Nha c6 ngudi 16n tudi, do vy mudn tim nha tro cach bénh vién Pham
Ngoc Thach quan 5 khoang 300m

Giai quyét: Ta khdng cé sin danh sach cac bénh vién trong thanh phé va lai khong
biét chinh xac vi tri d6 nam & chd ndo. Do vay ta s& st dung phdi hop cac cdng cu khéc
nhau dé giai quyét van dé.

Dau tién 1a can tim ra vi vi bénh vién Pham Ngoc Thach quén 5, ta s& dung cong cu
tim kiém xung quanh d¢é liét ké tat ca cac bénh vién nam trong khu vuc quan 5

Trong danh sach quan c6 sin, ta nhap chon quan 5 dé ban dd dua ta dén khu vuc
quan 5
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=T JUENNEIFTgEn, : 1 |
muan Ehugllhuan Quan Binh Tan -

1 h
'\ 1‘ T b Quan 2 Huyen Mha Be

inh Tdeﬁmw J Quan 12
M= el (Quan 1
Quan 7

Quan Go Vap
Cuan 2

Quan Thu Duc
Quan 9

Quan 7

Quan Tan Phu
Quan 1

Cuan Binh Thanh
Cuan Tan Binh
i Quan 3

hanh

Huyen NFS"Ee

m

Cuan 6
" Cuan 8 -
an sang- Quan Phu Mhuan -
Quan 4
Bo dac Cuan 10 7
@ Kéotha Bi t&i quan/huyén |Z|
B0 khodng cach —
e Bitai trrrng hoc
Bo dientich

~Chan-- |Z|

Hinh 3.46. Di chuyén bdn dé d@én khu vuc qudn 5

Muén tim kiém tat ca cac bénh vién trong khu vuc quan 5, ta can biét ban kinh ving

can tim. Do vay ta dung cdng cu do dac dé do ban kmh
AR VIR 3 hu 7

Guan Phu Mhuan

Quan Tan Binh

ap 3 hy 7 ki@ Zan Phu
ap 4 K Ighu iahu 5
Kl kh K|"‘ .l 1

Khu Dullich Ky Floa

Juan

U \P Tho “cy
an 11 c
Lt ISVD‘T gng Nhat K.Ben,ifghe

-

Quan 4

Quars
Kenh Te

/ Rac Rac“" F‘ang
f s ap é{a’ghzis"anE 7
)
F\ . ’ el 7 ]R
ap AMugelen S B 2573 2 BT huy Tien
- | ) RA: ng |puf|r_uh

Len

ap L ap 3 Hung “uogg
= ap/2 ap 4B LEa®l3 g 14
el Bke\\E 5 1ito 127
b c =& XN Fermalin
.}\ : ; 10.75077

measure: 1.528 km |
Hinh 3.47. Do ban kinh Ién nhdt ciia quan 5 , 7
Sau khi c6 ban kinh (khoang 1 km rudi). Ta dung cdng cu tim kiém xung quanh dé
tim tat ca cac bénh vién trong vong ban kinh 1500m véi tdm quan 5 lam tam.
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Truy van

Thuéc tinh
Khéng gian
Tim kiém xung quanh

@ Chonvitri cla ban

Béitreng cin fim kiém: | Benh vien, Trung tam y te |Z| Ban kinh (my: 1500 ?
Longitude: | 106 66879723818 | Latitude: |10. 755768677142 2P 3ap 3

AR, Cu
EL-T 2 £ 74 -—S

Hinh 3.48. Tim kiém tat ca cac bénh viénNndm trong khu vic qugn 5valancan
Trong dgnh sach két qua, ta kéo den cho bénh vién Pham Ngoc Thach va nhap vao
Zoom center d€ phdng ban do6 dén vi tri bénh vién Pham Ngoc Thach
Két qua tim kiem Khi biét duoc vi tri bénh vién
Pham Ngoc Thach rdi ta c6 thé
C6 16 két qua dwore tim thay. | tiép tuc bai toan nhu 2 vi du ¢
trén

1/ Tén: TT Chan thuang chinh hinh
Loai: Benh vien, Trung tam y te

i trizoom

Zoam center

2/ Tén: Benh Vien Pham Mgoc Thach
Loai: Benh vien, Trung tam y te
i trizoom

=
3
2

Al 1

Zoom center

Hinh 3.49. Két qua tim kiém tdt ca bénh vién khu vic qudn 5
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CHUONG 4. KET LUAN VA HUONG PHAT TRIEN
4.1. Két qua dat dwgc
Sau thoi gian thyc hién dé tai, dén nay dé tai da thuc hién nhitng cong viéc cu
thé sau:
= Nghién ctu vé& dic diém va nhu cau vé nha tro cua d6i twong hoc sinh,
sinh vién dé tir d6 xac dinh nhiing dir liéu va chirc ning ma trang Web
can c6
= Tim hiéu WebGIS dé xac dinh cdng nghé thuc hién dé tai: do khong dugc
dao tao chuyén vé céng nghé thong tin nén cong viéc nay da chiém mot
thoi gian kha 16n trong qua trinh lam dé tai. Qua dé tai, nhitng kién thuc
va ky nang lam viéc vai cac phan mém ma nguon mo khac nhau da duoc
cung ¢ va phat trién.
= Trén co sé hiéu biét vé WebGIS va cac phan mém ma ngudn ma, dé tai
d3 c6 nhitng phan tich dé lya chon cdng nghé phd hop va tién hanh xay
dung md hinh WebGIS nha tro
San pham cu thé cua dé tai 1a trang webGIS phuc vu cho viéc tim va dang tin
nha tro cho sinh vién trén nén tang ma ngudn mo tai dia chi:
http://113.172.62.201:999/doan_mysql/
Day la trang WebGIS dong véi cac chirc nang:
= Hién thi va thao tac co ban voi ban d nhu hién thi nhiéu Iép, phong to,
thu nho, dich chuyén, ...
= Xay dung duoc chirc ning quan tri va phan quyén nguoi ding gom 2 dbi
tuong chinh: ngudi dang tin va ngudi tim kiém
= Nguoi ding tin c6 thé ty dang ky, dua tin, x6a hay cap nhat tin caa minh
= Ngudi tim kiém c6 thé tim kiém nha tro véi nhiéu chitic nang hd tro:
o Truy van, tim kiém nha tro theo thudc tinh, khéng gian, va két hop
ca hai, xuét ban do phan tich heatmap
o Hién thi thong tin d6i twong khi click truc tiép vao ban do
Cac chtrc nang do tinh: Do khoang cach, tinh dién tich trén ban d6
o Chtic ning tim dudng di ngin nhat gitra hai diém dugc chon bét ki
trén ban d6 va xuit ra huéng dan chi tiét.

O

4.2. Uu va nhuge diém ciia dé tai
4.2.1. Uu diém

Hé thdng duoc xay dyng trén nén tang ma nguon ma tir co so dit lidu, may cha web,
may chu ban d6, ngdn ngit lap trinh, cac thu vién hién thi, tuong tac véi ban d6. Do d6 chi
phi cho hé thdng s& giam xudng so véi khi trién khai trén nén tang ma ngudn dong. Toi da
héa s linh hoat va chu dong trong can thiép hé thong, tiy bien, chinh sira..

Trang WebGIS da mang lai tién ich tryc quan, dé sir dung, dé truy Cap cho nguoi st
dung véi viéc ung dung GIS trén nén tang Web, thé hién truc quan vi tri nha tro tren nén
ban do s6 véi cac cong cu tuong tac ban d6 khac nhau. Cung cap céac cong cu truy Van tir
don gian dén phic tap, truy van duoc ca thuoc tinh, khong gian va két hop...phu hop Vi
moi ddi twong ngudi dung, gitp ho tiét kiém ca vé thoi gian, tién bac 1an cong suc.
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4.2.2. Nhuwoc diém

Thanh phé H6 Chi Minh 1a mét thanh phé Ién, dit liéu cua thanh phé rat d6 so. Do
vay viéc tim kiém, thu thap dit liéu diy du gap nhiéu khé khan. Céac 16p dit liéu nén xin
dugc thi khéng dugc chuan, gay anh hudng dén chat luong san pham. Dir liéu khdng gian
vé nha tro hoan toan khdng ¢, do vay phai xay dung tat ca. Do thoi gian ¢6 han nén du ¢
gang dé tai chi maéi xay dung duoc rat it dir liéu nha tro so véi thuc té va chi mang tinh chat
lam dir liéu demo

Trong dé tai c6 str dung thu vién Pgrouting dé thuc hién truy van tim dudng di ngin
nhat. Pay 1a mot thu vién rat manh va c6 kha niang tiy bién cao. Tuy nhién do kha ning
con han ché va dir liéu con thiéu nén dé tai chua hoan thién chiic nang tim duong nhu: Tim
duong di c6 hudng, duong cam, cAm queo... T4t ca nhitng chirc ning nay thu vién déu co
ho tro.

Mapserver va OpenlLayers déu la nhitng phan mém, thu vién ma nguon mé 16n do
vay dé hiéu hét va két hop nhuan nhuyén ching véi nhau 12 rat phtc tap. Do chua c6 kinh
nghiém lam viéc nhiéu véi hai goi san pham nay nén dé tai chua nang cao vé hiéu suat xir
Ii truy van lén mac t6i da duoc.

Ban than nguoi thuc hién dé tai khong duoc dao tao vé lap trinh Web bai ban, do
vay code con rdi, giao dién Web chua thuc sy bat mat.

4.3. Hwéng phat trién

Hoan thién thém nhiing tinh ning san pham hién cd, cai thién vé& giao dién Web
cling nhu ban db.

Tim hiéu vé co ché cache, phan mém TileCache dé néng cao toc do cho san pham.

Tim hiéu thém vé Pgrouting, xay dung dix liéu hoan chinh dé c6 thé thuc hién phan
tich mang c6 huéng, ¢ hd tro chiic nang cam queo, duong 1 chiéu..

Xay dung thém cac chirc nang nang cao khac phuc vu viéc phan tich khong gian dé
tim vj tri nha tro t6i wvu. Pua ra thang diém cho ngudi ding lya chon.

Xay dung hoan chinh co s& dit liéu vé nha tro, thém hinh anh, anh panaroma.., cho
phép ngudi dung 1a cac ban sinh vién c6 thé tai vé str dung trong cac phan mém GIS phuc
vu hoc tap, nghién ctu do hién nay chwa c6 noi nao cung cap dit liéu khéng gian vé nha tro.

Thém chirc ning quan 1i dia diém yéu thich cho ngudi ding, ho ¢ thé vé, ghi cha
dia diém,ving khong gian va luu lai. ..

4.4. Két luan

Tt nhitng nghién ctu thyuc hién dé tai, mot s6 két luan duoc rit ra nhu sau:

Nha tro 1a nhu cau can thiét va 1a ndi lo dau tién cta cac ban sinh vién khi budc vao
nam hoc, nhu cau cua cac ban chi yéu 1a tim duoc mot phong tro ¢6 vi tri thuan tién cho
viéc hoc tap va di lai cling nhu pht hop véi tdi tién. Tuy nhién chua c6 mét trang Web nao
gilp céc ban d& dang hon trong viéc tim kiém nha tro. Hau hét cac trang Web tim nha tro
hién nay déu cung cap thong tin thiéu truc quan, thuan dudi dang mé ta, théng tin cung cap
con thiéu rat nhiéu. Mot s6 trang khac thi ¢d nhing ban d6 Google nhung ciing khong c6
cong cu tim kiém, truy van hiéu qua. Do vay xay dung mot trang WebGIS trong linh vuc
nay la can thiét, khéng chi phuc vu cho cac ban sinh vién ma con giup ich cho cac dbi
tuong khéc.

Cong nghé WebGIS hién nay la mot huéng di méi, sang tao va dung dan cua GIS,
khi ma céc lgi ich tur viéc trién khai mot du an WebGIS 1a rat 16n so voi cac dy an GIS
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Desktop. Cong nghé thdng tin ngay nay dang phat trién nhanh chong, Internet dang dén véi
tat ca moi ngudi. Céc san pham GIS ¢6 nhu cau phuc vu mot cong dong Ién, thuan tién
viéc trao d6i, tim kiém thong tin, chia sé thong tin va di liéu. GIS trén nén Web s& 1a mot
cong ngh¢ cua tuong lai.

Céac phan mém ma nguon Mo dang ngay cang khang dinh vi thé va sic manh cua
minh, bing ching 1a di c6 nhiéu quoc gia, trong d6 ¢6 ca Viét Nam dang dinh huéng
chuyen sang su dung cac phan mém ma nguon mé. Viéc trién khali, xay dung ing dung
trén nén tang ma ngudn maé 1a hoan toan c6 thé va tuong lai, cac san pham ma ngudn mo sé
dé dang sir dung, chie nang sé phong pha, hiéu qua, tin cdy hon boi dang ¢6 mot cong
dong rat Ion cac nha lap y tuong, 1ap trinh xay dung n6. Phan mém ma nguon mé& 1a phan
mém dugc xay dung trén nén tang chat xam cua ca cong dong.
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PHU LUC
Phu luc A: Ly thuyét chung

1. Chite ning cac thanh phan trong mét hé théng GIS

-Phan cing: bao géom may vi tinh (computer), may vé (plotters), may in
(printer), ban sé hoa (digitizer), thiét bi quét anh (scanners), cic phuong tién luu trir $6
liéu (Floppy diskettes, optical cartridges, C.D ROM v.v...).

“Phan mém: La tap hop céc cau Iénh, chi thi nham diéu khién phan cung cua
may tinh thuc hién mét nhiém vu xac dinh, phan mém hé thdng thong tin dia Iy c6 thé 1a
mét hodc t6 hop cac phan mém may tinh. Phan mém duoc st dung trong ki thuat GIS phai
bao gom cac tinh ning co ban sau:

+ Nhap va kiém tra dit liéu (Data input): Bao gdom tat ca cac khia canh vé bién
doi dir liéu da & dang ban dd, trong linh vuc quan sat vao mot dang sé twong thich. Pay 1a
giai doan rat quan trong cho viéc xay dung co so dir liéu dia ly.

+ Luu trlt va quan ly co s¢ dit liéu (Geographic database): Luu trit va quan ly co
so dir lieu dé cap dén phuong phap két ndi thong tin vi tri (topology) va thong tin thudc
tinh (attributes) cua cac dbi twong dia ly (diém, duong dai dién cho cac dbi twong trén
bé mat trai dat). Hai thong tin ndy duoc to chirc va lién hé qua céc thao tac trén may tinh va
sao cho ching c6 thé linh hoi duoc bai nguoi st dung hé thong.

+ Xuét dir liéu (Display and reporting): D li¢u dua ra 1a cac bdo cao két qua
qua trinh phan tich téi nguoi str dung, c6 thé bao gém céc dang: ban d6 (MAP), bang biéu
(TABLE), biéu d0, luu d6 (FIGURE) dugc thé hién trén may tinh, may in, may vé..

+ Bién doi dit licu (Data transformation): Bién dbi dir liéu gém hai |(')’p diéu
hanh nham muc dich khic phuc I8i tir dir liéu va cap nhat ching. Bién d6i dit liéu c6 thé
dugc thyc hién trén dit liéu khéng gian va thdng tin thudc tinh mot cach tach biét hoic tong
hop ca hai.

+ Tuong tac voi ngudi dung (Query input): Giao tiép véi nguoi dung 12 yéu tb
quan trong nhat cua bat ky hé thdng théng tin ndo. Céc giao dién ngudi ding & mot hé
théng tin duoc thiét ké phu thuoc vao muc dich cia tng dung d6. Cac phan mém tiéu
chuan va st dung phé bién hién nay trong khu vuc Chau A 1a ARC/INFO, MAPINFO,
ILWIS, WINGIS, SPANS, IDRISIW,... Hién nay c6 rat nhiéu phan mém may tinh chuyén
biét cho GIS, bao géom cac phan mém nhu sau:

e f Phan mém dung cho luu trit, Xt ly s6 liéu thong tin dia ly: ACR/INFO,
SPAN,ERDAS-Imagine, ILWIS, MGE/MICROSTATION, IDRISIW,
IDRISI, WINGIS, .

e f Phan mém dung cho luu trit, xir Iy va quan 1y cac thong tin dia ly: ER-
MAPPER, ATLASGIS, ARCVIEW, MAPINFO,..

-Con ngudi: Pay 1a mot trong nhitng hop phan quan trong caa cong nghé GIS,
doi hoi nhitng chuyén vién huéng dan sir dung hé thong dé thuc hién céc chirc nang phan
tich va xir Iy céc sb liéu. Poi hoi phai théng thao vé viéc lua chon céc cong cu GIS dé st
dung, cd kién thirc vé cac s liéu dang duoc sir dung va thdng hiéu cac tién trinh dang va s&
thuc hién.



-Dir ligu: dir liéu duogc sir dung trong GIS khéng chi la dir liéu dia ly (geo-
referenced data) riéng I& ma con phai duoc thiét ké trong mot co so dit liéu (database).
Nhitng thong tin dia 1y c6 nghia 1a s& bao gom céc dir kién vé vi tri dia ly, thudc tinh
(attributes) cua thong tin, méi lién hé khong gian (spatial relationships) cua céc thong tin,
va thoi gian. Co 2 dang dit liéu dugc sir dung trong ky thuat GIS Ia:

- Co s6 dit liéu ban do: 12 nhitng md ta hinh anh ban d6 dugc sé hoa theo mot
khuén dang nhat djnh ma may tinh hiéu duoc. Hé théng thong tin dia 1y ding co sé dit liéu
nay dé xuat ra cac ban do trén man hinh hoic ra cac thiét bi ngoai vi khac nhu may in, may
VE.

e Dit liéu Vector: dugc trinh bay duéi dang diém, duong va dién tich, mdi
dang c6 lién quan dén 1 dit lidu thudc tinh duoc luu trir trong co so dir
liéu.

e Dit liéu Raster: dugc trinh bay duéi dang luéi & vubng hay 6 chit nhat déu
nhau, gia tri dugc 4n dinh cho mdi 6 sé& chi dinh gia tri caa thudc tinh. dit
licu cua anh Vé tinh va dit liéu ban d6 dugc quét (scanned map) la cac
loai dir liéu Raster.

- Dit liéu thudc tinh (Attribute): duoc trinh bay dudi dang cac ky tu hoic sd,
hoac ky hiéu dé md ta cac thudc tinh cua céc thong tin thuoc vé dia ly. Trong cac dang dit
licu trén, dix liéu Vector 1a dang thuong sir dung nhat. Tuy nhién, dit liéu Raster rét hitu ich
dé mo ta cac day dir liéu c6 tinh lién tuc nhu: nhiét do, cao do...va thuc hién cac phan tich
khong gian (Spatial analyses) cua dit liéu. Con dir liéu thudc tinh duge ding dé md ta co s
dir liéu. C6 nhiéu cach dé nhap dir liéu, nhung cach thong thuong nhat hién nay 1a sé hoa
(digitizing) bang ban sé hoa (digitizer), hoic théng qua viéc st dung may quét anh
(Scanner)

-Quy trinh va té chirc: Day 1a hop phan réat quan trong dé dam bao kha ning
hoat dong cua hé thdng, 1a yéu t quyét dinh sy thanh cong cua viéc phat trién cong nghé
GIS. Hé thong GIS can duoc diéu hanh bai mot bo phan quan ly, bo phan nay phai dugc bd
nhiém dé t6 chic hoat dong hé théng GIS mét cach c6 hiéu qua dé phuc vu nguoi sir dung
thong tin.

Dé hoat dong thanh cong, hé thdng GIS phai dugc dat trong 1 khung té chire pha hop va cé
nhitng huéng dan can thiét dé quan Iy, thu thap, luu trir va phan tich sé liéu, dong thoi cé
kha ning phat trién duoc hé thong GIS theo nhu cau. Hé théng GIS can duge diéu hanh boi
1 bo phan quan ly, bo phan nay phai duoc bd nhiém dé to chac hoat dong hé thong GIS
mot cach 6 hiéu qua dé phuc vu nguoi sir dung théng tin. Trong qué trinh hoat dong, muc
dich chi c6 thé dat duoc va tinh hiéu qua caa ki thuat IS chi dugc minh chang khi céng cu
nay c6 the hd tro nhiing nguoi st dung thong tin dé gidp ho thyuc hién duoc nhiing myc tiéu
cdng viéc. Ngoai ra viéc phdi hop gitta cic co quan chirc ning c6 hen quan cling phai duoc
dat ra, nham gia tang hiéu qua st dung cta GIS cling nhu cac ngudn sé liéu hién co.

2. Céc chuan dich vu WebGIS dwoc hd tro bé OGC

+WMS: Pay 1a mot dich vu co ban nhat cia mot Map Server gitip ngudi ding
tao ra mot ban do dua trén cac dir liu dja 1i dau vao. Ban d6 ¢ day duoc hiéu nhu mot cach
thé hién truc quan dit liéu. Cac ban d6 nay c6 thé duoc thé hién dudi dinh dang anh nhu:
* png, *.jpg, *.gif, *.png 8bit, *.tiff, dudi dang dd hoa vecto nhu *.svg (Scalable Vector
Graphics) hoac cc tng dung nhu *.pdf, * kml, * kmz...



V& co ban mot Web Map Server c6 thé 1am 3 viéc:

1. Tao ra mot ban d6 (dudi dang anh, dudi dang db hoa, hay duoc dong goi
bang mot tap dix liéu dia Iy);

2. Tra loi cc truy Van co ban vé noi dung ban do;

3. Cung cip cho cac chuong trinh khac cac loai ban d6 ma Server c6 thé tao
ra duoc.

Dé thuc hién duoc 3 viéc nay thi mot Web Map Client (WMS client) vi du mot

trinh duyét Web hodc mot chuong trinh ¢ng dung phai chuyén cac yéu cau

(request) trong dinh dang URL. Néi dung ctia mdi URL phu thudc vao moét trong

ba loai dich vu ma WMS Server cung cap. Cu thé:

1. Yéu cau dé tao ra mot ban dd (GetMap), cac tham sé URL phai chi ra
pham vi dia ly (khéng gian) can tao ban dd, hé toa 6 duoc sir dung, cac
kiéu thong tin dugc thé hién, dinh dang luu trit ban do va kich thudc két
qua.

2. Yéu cau dé truy van noi dung ban do (GetFeaturelnfo), cac tham s URL
phai chi ra I¢p théng tin (layer) ban dd can truy van, vi tri can truy van.

3. Yéu cau cung cip cac thong tin vé kha niang phuc vu cia WMS Server
(GetCapabilities).

Hién tai, trén hé thdng internet c6 rat nhiéu loai Server va Client khac nhau, vay
khi ngudi dung mudn két hop nhiéu yéu ciu khac nhau dén cac Map Server khac nhau thi
s& ¢O van dé khong tuong thich vi cac Map Server khac nhau s& dua ra cic cau tric khai
thac dich vu khac nhau. Hién nay, cac trang Web déu di tudn thu cac dic ta Web truyén
théng nhu dic ta HTTP va HTML, Do vay mét dic ta WMS riéng cho Web Map Server da
ra doi.

bac ta WMS la mot tai liéu mé ta cach thuc ma mot server phai dap ang
(response) cac yéu cau cu thé tir mot client. Chirng nao ca server va client déu thuc thi dic
ta nay thi khi d6 ching (client va server) c6 thé trao d6i dugc véi nhau. Bai vay, néu toi
dang xay dung mot client méi, toi khong can kiém tra xem ligu nd c6 thé lam viéc dugc Voi
tat ca cac server hay khong. Tai chi co thé bao dam chic chin ring client dugc xay dung
tuan tha cac yéu cau cua tai liéu dic ta va tin rang né cé thé 1am viéc véi tat ca cac server
tuong thich (cac server dugc xay dung theo dac ta WMS).

Tuong tu nhu vay, néu toi dang xay dung mot server. Chung nao toi con tuan
theo cac quy tac thi tat ca cac client tuong thich c6 thé yéu cau (request) ban d6 tir server
cla toi. Piéu nay tuong ty voi cach ma trinh duyét (web browser) cua ban c6 thé doc va
hién thi trang web tir nhiéu web server ma ban khéng can biét loai server ma ban dang két
ndi dén 1a gi. Web 1am viéc boi vi phan Ién cac nha cung cip tuan theo dic ta HTTP va
HTML.

bac ta WMS qui dinh cach thirc ma cac WMS client “néi chuyén” vai WMS
server va cach thirc ma server dap tng cac yéu cau tir cac client. C6 hai loai yéu cau
(request) trong dac ta WMS va mot s6 loai yéu cau (request) tuy chon khac. M&i mot loai
yéu cau giong nhu mét trang web, cho du trong thuc té n6 hoan toan la mot chuong trinh
don nhan cac tham sb khac nhau. Va nhu vay, mot server c6 tuong thich véi dic ta phai
cung cap cac “trang” nhu sau:



GetCapabilities (bat budc phai dugc hd trg boi bat ci mot Map Server
nao): Cau tric két qua tra vé cua GetCapabilities 1a mot tai lieu XML
cung cap cac théng tin metadata & muac dich vy, d6 1a dic ta cho céc théng
tin caa dich vu WMS va céc tham sb can thiét cho cic yéu cau ciing nhu
thong tin vé cac 16p dix liéu.

GetMap (bit budc phai duoc hd tro bai bat ci mot Map Server nao): Yéu
cau GetMap tra vé mot ban dd dudi dang anh (anh ban dd) trong mot
pham vi dia ly va theo céc tham sé dugc dinh nghia cu thé. GetMap duoc
triéu goi boi mot client dé nhan vé mat tap hop céc pixels. Céc pixels nay
chtra mot anh cua mot ban do trong mot ving dia ly (khong gian) hoic
mot tap cac d6i twong dd hoa nam trong vung dia 1y cu thé. Yéu cau
GetMap cho phép cac WMS client chi ra mét 16p thong tin cu thé, hé quy
chiéu khong gian (SRS), khu vuc dia ly, va cac tham sb khac quy dinh
dinh dang dir liéu tra vé. Trén co so cac yéu cau GetMap, mot WMS
server sé tra vé cac két qua twong ng.

GetFeaturelInfo (tuy chon): Yéu cau GetFeaturelnfo tra vé thong tin vé ddi
tuong dia ly cu thé duoc hién thi trén ban d5. Néu mot WMS server hd trg
dich vu nay thi ban dd ma né tra vé duoc goi 1a ban d6 c6 kha ning truy
van théng tin va mot WMS client ¢6 thé yéu cau thong tin vé déi tugng
trén mot ban dd bing cach thém vao URL cac tham sé chi ra mot vj tri
(X,Y) va sb dbi twong co thé tra vé thong tin.

DescribeLayer (tdy chon): Yéu cau tra vé théng tin md ta mot 16p ban db.
GetLegendGraphic (tlly chon): Yéu cau tra vé& chia thich caa mét hay
nhiéu 16p ban do

GetStyles (tiy chon): Y&u cau tra vé& cau tric md ta vé ki hiéu, mau sic...
ctia mot 1op ban do.

Cu thé nhu sau:

GetCapabilities:

Yéu cau nay duoc gui khi client mudn biét cac thong tin vé server nhu cac 16p
thong tin ma server phuc vy, cac dinh dang dit liéu ma server hd tro.

Nhu di noéi & trén, khi mét WMS client mudn truy cap mot dich vu trén Web
Map Server thi phai chuyén cac yéu cau va tham sé can thiét d6 vao dang URL, duéi déy la
mét vi du vé URL yéu cau GetCapabilities dén dich vu WMS:

http://localhost:999/fcgi-
bin/mapserv.exe?map=d:/ms4w/apache/htdocs/doan_mysql/wms/routing.map&service=w

ms&version=1.1
Mo ta:

[ ]

[ ]

.1&request=getcapabilities

Giao thirc duoc st dung dé duyét Web 12 http

May chi Web la localhost

Mot may cha Web c6 thé ¢ nhiéu céng, va vi du trén ngudi dung duoc
diéu hudng truy cap vao cong 999

Thuc thi phan mém may chu dich vu mapserv.exe trong thu muc fcgi-bin
trén may chu.

Céc tham s6 duoc truyén vao dé Map Server xi Ii 1a:



 map=D:/ms4w/Apache/htdocs/doan_mysgl/wms/routing.map: Noi chta
file cau hinh ban do

e SERVICE=WMS: Loai dich vu ma Client yéu cau (trong truong hop nay
la truy cap dich vu Web Feature Service)

e VERSION=1.1.1: Khai bao tén phién ban dich vu mudn truy cap.

e REQUEST=GetCapabilities: Khai bao loai yéu cau muén thuc hién (¢

day 1a yéu cau GetCapabilities — liy thdng tin metadata cua dit liéu)

Két qua cua yéu cau GetCapabilities server s& tra vé mot XML chtra cac thong
tin sau:
Céc dich vu duoc hd tro
C4c yéu cau dugc hd tro
Cac dinh dang duoc hd tro
Céc hé tham chiéu khong gian
Danh sach cac 16p thong tin ban d6
SLD/Styles
M4 nha cung cap dich vu

Mot sé hinh anh vé thdng tin tra vé khi WMS client thuc hién yéu ciu
GetCapabilities
<?xml version='1.0" encoding="IS0-8859-1" =standalone="no" 7>
<IDOCTYPE WHT_HE_CapabilitiES SYSTEM ™

http://schemas=.cpengeospatial .net./wms/1.1.1/capabilities 1 1 1.dtd"

[
< 'ELEMENT VendorSpecificCapabilities EMPTY>
1> <!'-—- end of DOCTYPE declaration -->

<WHT M5 Capabilities version="1.1.1">

«!-- MapServer version 6.0.3 (M54W 3.0.6) OUTFUI=GIF COUTFUI=FHG OUILPFUT=JPEG:
CUTPUT=FML SUFPORTS=FRCJ SUPPORTS=AGGE SUPPORTS=CAIRC SUPPCRIS=FREETYFE
SUPPORTS=ICONV SUPPORTS=FRIEIDI SUPPORTS=WHS SERVER SUPPORTS=WMS CLIENT
SUPPCRIS=WES_SERVER SUPPCORIS=WFS _CLIENT SUPPCRTS=WCS_SERVER SUPPCORTS=505_SERVER
SUPPCRITS=FASTCGI SUPPCRIS=THRELDS SUFPCETS=GECS INFUT=JFEG INFUT=FOSTGIS

INFUT=0GR INFUT=GDAI INPUT=S5HAFEFILE --Z

<Service>
<MName>0GC : WMS< /Name>
<Title>WNha tro tp.Ho Chi Minh</Title»
<OnlineResource xmlnz:xlink="http://wvww.w3.org/1999/x1ink" xlink:href=
"http://localhost: 999 /cgi-bin/mapserv. exe?map=D: /msdw/Apache /htdocs /nmhatro/wvns/ro
nting. map&anp ;" />
<ContactInformation>
</ContactInformation>
<fServicel

Théng tin vé dich vu



<Capability>
<Regquest>
<GetCapabilities>
: <Formatrapplication/vnd.ogo.wms xml</Format>
<DCETyvpe>
<HTTP>
<Getr»<OnlineResource xmlns:xlink="http://www.w3.o0rg/1999/x1ink"
¥link:href=
"http://localhost: 999/ cgi-bin/mapserv. exe?map=D: /fmsdw/Apache /htdocs /nhatr
o/wms/routing . map&amp ;" ></Get>
<Postr»<OnlineResource xmlns:xlink="http://www.w3.org/1999/x1link"
¥link:href=
"http://localhost: 999 /cgi-bin/mapserv. exe?map=D: /fmsdw/Apache/htdocs /nhatr
o/wms/routing . map&amp ; "/ ></Post>
< /HTTE>
</DCEType>
</GetCapabilities>
Théng tin vé yéu cau GetCapabilities
<GFetMap>
<Format>image/png</Format>
«Formatr>image,/jpeg</Format>
<Format>image/gif</Formats>
<Formatrimage,/png; mode=8bit</Format>
<Formatrapplication/x-pdf</Format>
<Formatrimage/svg+xml</Format>
<Format>image/tiff</Formatc>
<Formatrapplication/vnd.google-earth. kml+xml</Format>
<Formatrapplication/vnd.google-earth. kmz</Formatr
<DCPTvpe>
<HTTE>
<Getr<OnlineResource xmlns:xlink="http://vww.w3.org/19959/x1ink"

Xlink:href=
"http://localho=t:999%/cgi-bin/mapserv.exe?map=D: /m=4w/Apache,/htdocs /nhatr
ofwms/f ronting . map&amp ;"< Get >
<Post»<CnlineResource xmlns:xlink="http://www.w3.0rg/1999/x1ink"
Xlink:href=
"http://localho=t:999%/cgi-bin/mapserv.exe?map=D: /m=4w/Apache,/htdocs /nhatr
ofvmsfrooting . map&amp : "/ ></Post>
< /HITE>
i </DCPType>
=/ GetMap>

Thong tin vé yéu cau GetMap, cdc dinh dang hé tro ciing nhir cdc tham sé truyén vao



«Formatrtext/html</Format>
<Formatrapplication/vnd.ogo.gml</Formats
<Formatrtext/plain</Formats>
<DCFTvpe>
<HITP>
<Fetr»<OnlineResource xmlns:xlink="http://www.w3.0rg/1999/x1ink"
xlink:href=
"http://localhost: 999 /cgi-bin/mapserv. exe?map=D: /msdw/Apache,/htdoc=s /mhatr
ofwms/ronting. map&amp ;" ></Get>
<Post><CnlineResource xmlns:xlink="http://www.w3.o0rg/1999/x1ink"
xlink:href=
"http://localhost: 999 /cgi-bin/mapserv. exe?map=D: /msdw/Apache,/htdoo=s /mhatr
ofwms/ronting. map&amp "/ ></Post>
< /HITE>
 </DCPType>
z/GetFeatureInfoX>

Théng tin vé yéu cau GetFeaturelnfo

<Format>text/xml</Format>
<DCFType>
<HTTP>
<Getr<OnlineResource xmlns:xlink="http://vww.w3.org/1999/x1ink"
xlink:href=
"http://localho=t:999%/cgi-bin/mapserv. exe?map=D: /m=s4w/Apache /htdoos /nhatr
ofwvms/ronting . map&amp "/ >/ Get>
<Postr<OnlineResource xmlns:xlink="http://www.w3.org/1999/x1ink"
xlink:href=
"http://localhost: 9599 /cgi-bin/mapserv. exe?nap=D: /ms4dw/Apache /htdoos /mhatr
ofwms/ronting. map&amp ;"> Post>
< /HTTE>
: </DCPType>
«/Describelayers

Théng tin vé yéu cau DescribeLayer



<Formatrimage,/png</Format>
<Formatr>image/jpeg</Formatcs>
<Formatrimage,/gif«</Format>
<Formatrimage,/png; mode=8bit</Format:>
<DCPType>
<HTITP>
<GFetr<OnlineResource xmlns:xlink="http:/ /www.w3.o0rg/1999/x1ink"
xlink:href=
"http://localhost: 999 /cgi-bin/mapserv.exe?map=D0: /fmsdw/Apache /htdoos /mhatr
ofvms/roanting. map&amp ; "/ ></Get>
<Post><OnlineResource xmlns:xlink="http://vww.w3.o0rg/1998/x1ink"
xlink:href=
"http://localhost: 999 /cgi-bin/mapserv.exe?map=D0: /fmsdw/Apache /htdoos /mhatr
ofwms /ronting . map&anp ; "/ »</Post>
< /HTTE>
i </DCFTypex>
< /GetlegendGraphic>

Théng tin vé yéu cau bang ch thich cac I6p ban do

<Formatrtext/xml</Format>
<DCPType>
<HTTP>
“GFetr<OnlineResource xmlns:xlink="http://www.w3.org/1999/x1ink"
xlink:href=
"http://localhost: 999 /cgi-bin/mapserv.exe?map=D: /msdw/Apache/htdoos /mhatr
ofwms,/roanting. map&amp ; "/ ></Get>
<Postr<OnlineRe=source xmlns:xlink="http://vwww.w3.0rg/ 1993/ x1link"
xlink:href=
"http://localhost: 999 /cgi-bin/mapserv.exe?map=D: /msdw/Apache/htdoos /mhatr
ofwvms/ronting . map&amp ;" ></Posc>
< /HTTE>
i </DCFType>
</GecStyles>

Théng tin vé yéu cau ldy thdng tin vé style cua ban do



<Layer>

<!—— WABNTING: The layer name 'Nha tro tp.Ho Chi Minh' might contain spaces or
invalid characters or may start with a number. This could lead to potential
problems. -->

<Hame>Nha tro tp.Ho Chi Minh</HNamex
<Title>Nha tro tp.Ho Chi Minh</Title>
<hbstract>Nha tro tp.Ho Chi Minh</Abstract>
<5R5>EPSG:4326</5R5>

<LatLonBoundingBox minzx="105.854" miny="10.35351" maxx="107.55" maxy="11.1871"
/=
<BoundingBox SR3=""

minx="105.854" miny="10.3551" maxx="107.55" maxy="11.1871" />

f£Layer quervable="1" ogpague="0" cascaded="0"3>
<MName>vs district</Name>
<Title»vs_district</Ticle>
<LatLonBoundingBox minx="105.854" miny="10.3551" maxx="107.55" maxy=
"11.1871" f>
<BoundingBox SR3=""
minzx="105.854" miny="10.3551" maxx="107.55" maxy="11.1871" />
<Style>
<Mame>defanl t</Hame>
<Title>defamnlt</Titlex
<LegendURL width="1%5" height="430">
<Format>image/png</Format>
<OnlineResource xmlns:xlink="http://www.w3.0org/1999/x1link" xlink:type
="gimple" xlink:href=
"http://localhost: 9959/ cgi-bin/mapserv. exe?map=D: /ms4w/Apache /htdocs/nh
atro/wms,/ronting. map&amnp rversion=1.1.1&amnp  service=WMStamnp ; reqmest=0Get
LegendGraphic&amp:layer=vs_djstrict&amp:format=imagefpng&amp:STYLE=def

anlt"/>
</ LegendURL>
</ Style>
: <5caleHint min="17.9121089671693" max="49890.2848429637" />
</Layer>
Thong tin mo td ve cac lop ban do
GetMap:

Trong khi cac Web Server thudng tra cac yéu cau cua Client bang HTML cau
thanh nén mot trang Web thi diém khéc biét 1op cia mot Web Map Server 1a n6 c6 thé
tra vé yéu cau mot ban do. Vi du nhu khi ta nhdp mot URL yéu cau lay mot ban db
dang anh *.png 1én Map Server nhu sau:

http://localhost:999/cqi-
bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/nhatro/wms/routing.map&LAYERS=diadi
em,network,vs_ ward& TRANSPARENT=true&FORMAT=image%2Fpng&SERVICE=WM
S&VERSION=1.1.1&REQUEST=GetMap&STYLES=&EXCEPTIONS=application%2Fvn
d.ogc.se_inimage&SRS=EPSG%3A4326&BBOX=106.67813761673,10.800995035154,10
6.69103039017,10.810664615232&WIDTH=800&HEIGHT=600

Trong do:

1. http - giao thuc dugc su dung

2. localhost:999 — tén may chu chay WMS server.

3. cgi-bin/mapserv.exe — tén trang, trong truong hop nay no chi ra mot chuong

chinh chay trén may chu dé xu ly cac yéu cau



http://localhost:999/cgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/nhatro/wms/routing.map&LAYERS=diadiem,network,vs_ward&TRANSPARENT=true&FORMAT=image%2Fpng&SERVICE=WMS&VERSION=1.1.1&REQUEST=GetMap&STYLES=&EXCEPTIONS=application%2Fvnd.ogc.se_inimage&SRS=EPSG%3A4326&BBOX=106.67813761673,10.800995035154,106.69103039017,10.810664615232&WIDTH=800&HEIGHT=600
http://localhost:999/cgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/nhatro/wms/routing.map&LAYERS=diadiem,network,vs_ward&TRANSPARENT=true&FORMAT=image%2Fpng&SERVICE=WMS&VERSION=1.1.1&REQUEST=GetMap&STYLES=&EXCEPTIONS=application%2Fvnd.ogc.se_inimage&SRS=EPSG%3A4326&BBOX=106.67813761673,10.800995035154,106.69103039017,10.810664615232&WIDTH=800&HEIGHT=600
http://localhost:999/cgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/nhatro/wms/routing.map&LAYERS=diadiem,network,vs_ward&TRANSPARENT=true&FORMAT=image%2Fpng&SERVICE=WMS&VERSION=1.1.1&REQUEST=GetMap&STYLES=&EXCEPTIONS=application%2Fvnd.ogc.se_inimage&SRS=EPSG%3A4326&BBOX=106.67813761673,10.800995035154,106.69103039017,10.810664615232&WIDTH=800&HEIGHT=600
http://localhost:999/cgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/nhatro/wms/routing.map&LAYERS=diadiem,network,vs_ward&TRANSPARENT=true&FORMAT=image%2Fpng&SERVICE=WMS&VERSION=1.1.1&REQUEST=GetMap&STYLES=&EXCEPTIONS=application%2Fvnd.ogc.se_inimage&SRS=EPSG%3A4326&BBOX=106.67813761673,10.800995035154,106.69103039017,10.810664615232&WIDTH=800&HEIGHT=600
http://localhost:999/cgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/nhatro/wms/routing.map&LAYERS=diadiem,network,vs_ward&TRANSPARENT=true&FORMAT=image%2Fpng&SERVICE=WMS&VERSION=1.1.1&REQUEST=GetMap&STYLES=&EXCEPTIONS=application%2Fvnd.ogc.se_inimage&SRS=EPSG%3A4326&BBOX=106.67813761673,10.800995035154,106.69103039017,10.810664615232&WIDTH=800&HEIGHT=600
http://localhost:999/cgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/nhatro/wms/routing.map&LAYERS=diadiem,network,vs_ward&TRANSPARENT=true&FORMAT=image%2Fpng&SERVICE=WMS&VERSION=1.1.1&REQUEST=GetMap&STYLES=&EXCEPTIONS=application%2Fvnd.ogc.se_inimage&SRS=EPSG%3A4326&BBOX=106.67813761673,10.800995035154,106.69103039017,10.810664615232&WIDTH=800&HEIGHT=600

4. Céc tham sé duogc bat dau bang dau ? va dugc phan biét bai dau &

a) map=D:/ms4w/Apache/htdocs/nhatro/wms/routing.map — chi ra duong
dan file cau hinh ban d6 (d6i voi phan mém Mapserver, mot sé phan mém
khac c6 thé khong cd tham sb nay ching han nhu Geoserver)

b) LAYERS=diadiem,network,vs_ward — chi ra I6p théng tin trén server ma
client can Iy, co thé yéu cau nhiéu 16p théng tin cung lan, gitta cac 16p
thong tin cach nhau mot dau «,”

¢) TRANSPARENT=true — Cho phép kha ning trong subt

d) format=image/png — dinh dang cua anh ban dd (Image/gif, image/jpg,
image/svg+xml/ application/x-pdf/ application/vnd.google-
earth.kml+xml — Ta cd thé xem trong yéu cau GetCapabilities)

e) SERVICE=WMS — Chi ra loai dich vu ma ngudi ding can. (trong truong
hop nay la yéu cau Web Map Service)s

f) wversion=1.1.1 — chi ra phién ban cua dic ta WMS ma hé théng dang thuc
thi.

g) request=getmap — chi ra loai yéu cau ma client can server xir ly (trong
trrong hop nay la GetMap).

h) STYLES= - Chi ra dudng dan file cau hinh trinh bay cho ban d6 (d6 ¢
thé 1a mot file *.SLD)

i) EXCEPTIONS=application%2Fvnd.ogc.se_inimage — Tham s6 md ta cac
trrong hop ngoai 1€

j) SRS=EPSG:4326 — chi ra kiéu phép chiéu duoc ban d6 sir dung.

k) BBOX=106.67813761673,10.800995035154,106.69103039017,10.81066
4615232 — pham vi khéng gian can tao ban do

) WIDTH=800 — d¢ rong theo pixel cua anh ban db.

m) HEIGHT=600 — d¢ cao theo pixel cua anh ban d6

Thi két qua ta nhan duoc sé la:

10



\ el “ Tim nha tro ¢ thanh phd | % y ﬁ mapserv.exe (800x600) X w -

&« C | [} localhost:999/cgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/nhatro/wms/routing.map&LAYERS

Cafe Noir

8:31,51,64,104

8,31,51,55,64,104 Rhuong 7 Phuitng 3

Nguyen Cong Hoan

Phuona:2

Két qua tra vé ban dé khi thuec hién yéu cdu GetMap

\
ima 9

GetFeaturelnfo:

Mot client c6 thé sir dung yéu cau nay dé tim mot d01 tuong ban d6 tai mot diém
trén ban db dang dugc hién thi. Yéu cau nay gidng nhu yéu cau GetMap nhung c6 thém vi
tri X, Y theo toa do pixel tinh tir phia trén bén trai cua anh ban dd va mot tén 16p théng tin
can truy van.

Duéi day 1a mot vi du vé yéu cau GetFeaturelnfo

http://localhost:999/fcqi-
bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/doan _mysql/wms/routing.map&SERVICE
=WMS&VERSION=1.0.0&SRS=EPSG%3A4326&bbox=106.65811010484,10.805391441
612,106.68389565172,10.818962782072&styles=&format=jpeg&info_format=text/plain
&request=GetFeaturelnfo&layers=vs_ward&query layers=vs ward&WIDTH=950&HEI
GHT=500&x=100&y=100

Yéu cau nay tuwong tu voi yéu cau GetMap, tuy nhién ta phai chi ra I16p ban do
thuc hién truy véan ciing nhu toa d6 ngudi ding click chudt 18n ban d6 (toa do man hinh) va
dinh dang tra vé khong phai lam anh.

Két qua tra vé:

11


http://localhost:999/fcgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/doan_mysql/wms/routing.map&SERVICE=WMS&VERSION=1.0.0&SRS=EPSG%3A4326&bbox=106.65811010484,10.805391441612,106.68389565172,10.818962782072&styles=&format=jpeg&info_format=text/plain&request=GetFeatureInfo&layers=vs_ward&query_layers=vs_ward&WIDTH=950&HEIGHT=500&x=100&y=100
http://localhost:999/fcgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/doan_mysql/wms/routing.map&SERVICE=WMS&VERSION=1.0.0&SRS=EPSG%3A4326&bbox=106.65811010484,10.805391441612,106.68389565172,10.818962782072&styles=&format=jpeg&info_format=text/plain&request=GetFeatureInfo&layers=vs_ward&query_layers=vs_ward&WIDTH=950&HEIGHT=500&x=100&y=100
http://localhost:999/fcgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/doan_mysql/wms/routing.map&SERVICE=WMS&VERSION=1.0.0&SRS=EPSG%3A4326&bbox=106.65811010484,10.805391441612,106.68389565172,10.818962782072&styles=&format=jpeg&info_format=text/plain&request=GetFeatureInfo&layers=vs_ward&query_layers=vs_ward&WIDTH=950&HEIGHT=500&x=100&y=100
http://localhost:999/fcgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/doan_mysql/wms/routing.map&SERVICE=WMS&VERSION=1.0.0&SRS=EPSG%3A4326&bbox=106.65811010484,10.805391441612,106.68389565172,10.818962782072&styles=&format=jpeg&info_format=text/plain&request=GetFeatureInfo&layers=vs_ward&query_layers=vs_ward&WIDTH=950&HEIGHT=500&x=100&y=100
http://localhost:999/fcgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/doan_mysql/wms/routing.map&SERVICE=WMS&VERSION=1.0.0&SRS=EPSG%3A4326&bbox=106.65811010484,10.805391441612,106.68389565172,10.818962782072&styles=&format=jpeg&info_format=text/plain&request=GetFeatureInfo&layers=vs_ward&query_layers=vs_ward&WIDTH=950&HEIGHT=500&x=100&y=100
http://localhost:999/fcgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/doan_mysql/wms/routing.map&SERVICE=WMS&VERSION=1.0.0&SRS=EPSG%3A4326&bbox=106.65811010484,10.805391441612,106.68389565172,10.818962782072&styles=&format=jpeg&info_format=text/plain&request=GetFeatureInfo&layers=vs_ward&query_layers=vs_ward&WIDTH=950&HEIGHT=500&x=100&y=100

— ﬁlncalhnst:gﬂgffcgi-hinfm ® "

€ > C [I localhost:999/fcgi-t

GetFeatureInfo results:

Layer "w=s_ward'
Feature 124:

Két qud tra vé yéu cau GetFeaturelnfo dwéi dang text/plain

+WFS: Mot Web Feature Server cung cip cac dbi twong dia ly cho client. N6
cling c6 thé cho phep cac client thay d6i va thém céc d01 tugng vao co s¢ dir ligu. Khi
WMS cung cip mét hinh anh cua dit liéu thi WFS cung cap dit liéu thuc dudi dang GML.

WFS hd tro céc thao tic INSERT, UPDATE, DELETE, LOCK, QUERY va
DISCOVERY trén cac feature dia 1y va phi dia Iy st dung giao thic HTTP. Cac d6i tuong
dia ly phai c6 it nhat mot thudc tinh c6 gia tri md ta thong tin dia ly. N6 ¢6 thé co céc thude
tinh khdng nham md ta thong tin dia ly.

Tién trinh yéu cau va xi Ii yéu cau dich vy WFS:

1.

2.
3.
4.

S.
6.

Ung dung client yéu cau tai liéu md ta kha ning cua dich vu WES. D6 1a
tai liéu mo ta cac thao tic ma WFS hd tro dong thoi liét ké danh sach cac
FeatureType ma dich vy nay hd tro.

Ung dung client c6 thé goi yéu cau lay thong tin mo ta chi tiét caa mot
hay nhiéu FeatureType dén WFS.

Duya trén thdng tin md ta chi tiét cua cac FeatureType nay, ung dung
client s& tao ra mot yéu cau.

Y&u cau nay duoc goi dén server.

WFS thyc thi yéu cau do.

Sau khi dap tng xong yéu cau, WFS s& ggi vé trang thai két qua cua viéc
dap (ng (thanh cdng mot thao tac, hay that bai).

WFS hd tro cac thao tac sau:

1.

2.

3.

4.

5.

GetCapabilities: WFS bit budc phai md ta kha ning cua né qua thao tac
nay. N6 chi ra cac FeatureType ma no hd trg va cac thao tac ma no ho trg
trén moi FeatureType.

DescribeFeatureType: Khi c6 yéu cau, WFS phai c6 kha ning mé ta cu
trdc cua bat ky FeatureType nao ma no hd tro.

GetFeature: WFS phai c6 kha ning dap tng cac yéu cau lay cac thé hién
cua feature. Client c6 thé chi rd cac thuoc tinh can lay va cac rang budc
trén cac feature do.

GetGmlObject: WFS c6 thé dap ung cac yéu cau lay céac thé hién cua
feature bang viéc sir dung Xlinks da dugc dé cap trong XML IDs cua no.
Client phai chi dinh c6 hay khong viéc nhing phan tir Xlinks vao trong di
lidu tra Vé.

Transaction: WFS c6 thé phuc vu mét yéu cau vé giao dich. Mot giao
dich dugc dinh nghia 14 nhitng thao tic 1am thay d6i features bao gom:
thém, stra va xoa trén features.
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6. LockFeature: WFS c6 thé xir ly viéc khéa mot hoic nhiéu thé hién cua
FeatureType trong suét qua trinh giao dich.

7. Dua trén nhimg thao tac di dugc dé cap c6 thé phan WFS thanh 3 loai
nhu sau:

e Basic WFS: hd trg GetCapabilities, DescribeFeatureType va
GetFeature. N6 dugc xem nhu mdt WFS chi doc.

e XLink WFS: hd trg Basic WFS va GetGmlObiject.

e Transaction WFS: hd trg Xlink WFS va Transaction, LockFeature.

Ciing twong tu nhu WMS, khi nguoi ding mudn truy cap dén dich vu WFS thi
noi dung yéu cau, cac tham sb s& dugc dua vao URL va chuyén dén cho Map Server, tai
day Map Server s& doc, xir Ii va tra vé két qua yéu cau do.

Cu thé:

GetCapabilities: Tra vé noi dung md ta cac 16p dit liéu dia If ma ngudi ding cé
thé truy cap, cac dinh dang d6i tuong dia i ma WFS c¢6 thé cung cip, cac dinh dang nay
bao gom: CSV, GML, GeolJson, Shapefile..., cic phép phan tich khong gian nhu: Disjoint,
Equals, DWithin, Beyond, Intersects..., cic phép so sanh d6i twong nhu: LessThan,
GreaterThan, LessThanEqualTo, ... va c&c ham toan hoc khéc.

Mot vi du vé URL yéu cau GetCapabilities cua dich vu WFS

http://localhost:999/fcqi-
bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/doan _mysql/wms/routing.map&SERVICE
=WFS&VERSION=1.1.1&REQUEST=GetCapabilities

Va két qua tra vé 1a mot tai liu XML format.
¥<ows:Parameter name="outputFormat™:>

<owWws:Value>text/xml; subtype=gml/3.1l.l1l</ows:Valuel
<owWs:Value>GMLZ2</ows :Value
<owWs:Value>GML2-GZIP</ows Value>
<owWs:Value>SHAPE-ZIP</0
<ows:Valuerapplication/gml+xml; wversion=3.2Z2</ows:Value>
<oWs:Valuercsv</ows:Value>
<owWs:Value>gml3</ows :Value>
<owWs:Value>gml3zZ</o Value>
<owWs:Value>json</ows:Value>
<owWs:Value>text/xml; subtype=gml/
< 1T,

</ows:Parameter>

iWValue>text/xml; subtype=gml/
Théng tin md td cdc dinh dang ma dich v WFS cung cdp

m m m

i1}

we::Value>

i1}

i1}

m m o

i1}

L2 Sows iValue>

L2eSows iValue>

L B

m
[

wvy<Featurelype>
<Hame>congvien</HName>
<Title>congvien</Title>
<DefauwltSRS-urn:ogo:deficresiEPSG: 14326</DefanultSR5>
ry<OutputFormats>
<Format>text/xml; subtvype=gml,/3.l.l</Format>
< /CutputFormats>

¥<ows :WEGEE4BoundingBox dimensions="2">
<ows:LowerCorner>105.854324 10.355106</ows:LowerCorner
<ows:UpperCorner>107.549577 11.18T7123</ows:Upperforner>

</ ows :WE584BoundingBox>

</Featurelype>
Thong tin mé ta 1ép diF liéu va dinh dang cho phép dweoc Xudt
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http://localhost:999/fcgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/doan_mysql/wms/routing.map&SERVICE=WFS&VERSION=1.1.1&REQUEST=GetCapabilities
http://localhost:999/fcgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/doan_mysql/wms/routing.map&SERVICE=WFS&VERSION=1.1.1&REQUEST=GetCapabilities
http://localhost:999/fcgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/doan_mysql/wms/routing.map&SERVICE=WFS&VERSION=1.1.1&REQUEST=GetCapabilities

rvy<ogo:GeometryOperands
<ogo:GeometryOperands>gml : Point</ogo: GeometryvOperand
<ogo:GeometryOperands>gml : LineString</ogo: GeometryOperands
<ogo:GeometryOperands>gml : Polyvgon</ogo: GeometryOperands
<ogo:GeometryOperands>gml : Envelope</ogo: GeometryvOperand»
</ogo:GeometryCperandss

Céc kiéu hinh hoc ciia doi twong dia li ma WFS hé tro

wv<ogc:Spatiallperators>
<ogc:SpatialOperator name="Equals™/>
<ogc:Spatialfperator name="Di=sjoint™/>
<ogc:SpatialOperator name="Touches"/>»
<ogc:SpatialOperator name="Within"/>
<ogc:Spatialfperator name="COverlaps"™/>
<ogc:SpatialOperator name="Crosses"/>»
<ogc:SpatialOperator name="Intersects"/>»
<ogc:iSpatialfperator name="Contains"/ >
<ogc:SpatialOperator name="DWithin"/>
<ogc:SpatialOperator name="Beyond"/>
<ogc:SpatialOperator name="BBOX" />

</ogc:5patialCperatorss>
</ogc:Spatial Capabilities>

Céc phép phan tich khong gian ma WFS cung cdp

v<ogc: Conparisonlperators>
<ogc:ComparisonCperatorr>LessThan</ogo:Conparisonfperators>
<ogc:ComparisonCperator>GreaterThan</oge:Conparisonfperators>
<ogc:ComparisonCperatorrLessThanEqualTo</oge :Conparisonfperators>
<ogc:ComparisonCperator>GreaterThanEqualTo</ogc:Conparisonfperators>
<ogc:ComparisonCperator>EqualTo</oge:ConparisontCperator>
<ogc:ComparisonCperator>NotEqualTo</oge:ConparisontCperator>
<ogc:ComparisonCperator>Like</ogec:ConparisonCperator>
<ogc:ComparisonCperator>Between</ogc:Conparisonfperator>
</ogc:ComparisonfCperators>
Céc phép so sanh khong gian WFS cung cdp
w<Operations>
<Operation>uery</Operations>
<Operation>Insert«</Operation>
<Cperation>Update«/Operation>
<Cperation>Delete«/Operation>
<0Operation>Lock</Operation’
</Operations>
Cac thao tac ma WFS ho tro
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vicgc:F::ct;c:Hamesb

<ogco: Functiontame ge="1"»abs</ogc: FunctionMName>

A
0
[
0
I
L

= unctiontame ge="1"=»abs 2</ogc:Functioniame>
<ogc:Functionlame nAirgs="1">abs 3</ogc:FunctioniName>
<ogc:Functionilame nAirgs="1">abs 4</ogc:FunctioniName>
<ogco: Functiontame ge="1"»acos</ogc: Functionkame
<ogc:FunctionMName nirgs="1":Area</ogc:FunctionName>
<ogco: Functiontame ge="1"»arealZ</ogo:Functioniame>
<ogco: Functiontame ge="1"»azin</ogc: Functionkame
<ogc:FunctiontName nargs="l1"»atan</ogc:Functiontame>
<ogco: Functiontame ga="

2M=atanl< /ogo:FunctionNames
3I"xbetween</ogoe: FunctionName
a="1">houndary</ogc: Functionkame
a="1">houndaryDimension<,/ogo: FunctionMName>
ge="2"sbuffer</ogo: FunctionMName>
ga="3msbufferWNithSegments</ogc: Functioniame
a="T"=Categorize</ogo: FunctioniName>
ge="1"»ceil</ogc: Functionkame
a="1"»centroid</oge: Functionkame

tFunctionMName
tFunctionName n
tFunctionName n
tFunctionMName
tFunctionMName
tFunctionName n
tFunctionMName
tFunctionName n

)
[n]
1

os

)
[n]
1
1

)
[n]
1
1

)
[n]
1

)
[n]
1

)
[n]
1
1

)
[n]
1

)
[n]
1
1

<ogc:FunctionMName nirgs="2":classify</ogoe:FunctionName>

<ogco: Functiontame ge="1">Collection Awverage</ogc:Functionlame:
<ogc:Functionflame nArgs="1">Collection Bounds</ogc:Functionllame:>
<ogco: Functiontame ge="0">Collection Count</ogc:Functionlame:
<ogco: Functiontame ge="1">Collection Max</ogc:Functionlame:
<ogc:Functionilame nArgs="1">Collection Median</ogc:Functionllame:>
<ogc:FunctionName nirgs="1">Collection Min</ogc:Functiontame:

<ogco: Functiontame ge="1">Collection Sum</ogc:Functiontame:
<ogc:Functionflame nArgs="1">Collection Unigue</ogc:Functionllame:>
<ogo:FunctiontName nargs="1":>Concatenate<,/ogc: FunctionMName>

tFunctionMName
tFunctionMName
tFunctionMName
tFunctionMName
tFunctionName n
tFunctionName n

)
[n]
1

ge="2"»contains<//oge:FunctionName:
ge="2"»oconvert</ogc: Functionkame
ge="1"»convexHull</ogo: FunctionMName>
ge="1"»cos</ogc FunctionMName>
ga="2"sorosses</oge: Functionilame
ge="2"»dateFormat</ogc: FunctionName>

Céac ham toan hoc ma WFS hé tro

)
[n]
1

)
[n]
1
nn

A
O 0O
[T

r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r
r

O 0 0 0 0 0 0 0 0 0 0 0 00 0000000000000 0i©007i0.0n

2
2

)
[n]
1

GetFeature: Y&u cau dich vu cung cip mot ddi tuong dia |i pha hop véi cac
tham sé ma Client g den Map Server. Dudi day 1a mot dia chi Web gui yéu cau
GetFeature véi cac tham s6 kém theo dén Map Server

http://localhost:999/fcqi-
bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/doan mysgl/wms/routing.map&service=
WES&version=1.0.0&request=GetFeature &typeName=congvien&maxFeatures=50&outpu
tFormat=GML2

Va két qua tra vé s& 1a mot trang noi dung dit lidu dia 1i dudi dinh dang GML

version 2
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http://localhost:999/fcgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/doan_mysql/wms/routing.map&service=WFS&version=1.0.0&request=GetFeature&typeName=congvien&maxFeatures=50&outputFormat=GML2
http://localhost:999/fcgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/doan_mysql/wms/routing.map&service=WFS&version=1.0.0&request=GetFeature&typeName=congvien&maxFeatures=50&outputFormat=GML2
http://localhost:999/fcgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/doan_mysql/wms/routing.map&service=WFS&version=1.0.0&request=GetFeature&typeName=congvien&maxFeatures=50&outputFormat=GML2
http://localhost:999/fcgi-bin/mapserv.exe?map=D:/ms4w/Apache/htdocs/doan_mysql/wms/routing.map&service=WFS&version=1.0.0&request=GetFeature&typeName=congvien&maxFeatures=50&outputFormat=GML2

% Trang nay bang | Tiéng Anh ~ | Ban cd mudn dich trang nay khong?

This XML file does not appear to have any style information associated with it The document tree is shown below.

v<wfz:FeatureCollection xmlns:ms="http://mapserver.gis.umn.edu/mapserver™
xmlns:wifz="http:/ /www.opengis. net/wifs" xmlin=:gml="http://www.opengis.nec/gml"
Xm mttp:/ SweWw. w3, 0rg/ 2001/ XML chema—instance”

lnsiogo="http://wwW.opengis.net/oge" xmlns:xsi
xzi:schemalocation="nttp://www.opengis.net/wfs nttp://schemas.opengeospatial.net./wfs/1.0.0/WF5-
basic.x=d http://mapserver.gis.umn.edo/mapsserver http://localhost:9%8,/ cgi-bin/mapserv.exe?
map=D:/ms4w/hpache/htdocs/nhatro/wms/ routing . map i SERVICE=NESaVERSICON=1.0.0&aREQUEST=DescribeFeatureTvp
w<gml iboundedBy>
wv<gml :Box srsName="EP3G:4326">
<gml:coordinates>106.622150,10.747072 106.830298,10,.870721</oml:coordinates>
</gml:Box>
</gml :boundedBy>
w<gml: featureMenber>
T<msicongvien>
w<gml :boundedBy>
v<gml:Box srsName="EPSG:432&6">
<gml:coordinates>»106.737171,10.837691 106.739386,10.840896</oml :coordinates>
</gml :Box>
</gml:boundedBy>
vms imaGeometryy
w<gml:Polygon srsHame="EPSG:4326">
w<gml:outerBoundaryIs>
w<gml:LinearRing>
w<gml:coordinates>
106.737832,10.840759 106.738438,10.8408596 106.738603,10.840882 106.738685,10.840792
106.739008,10.839451 106.738869,10.839146 106.738854,10.838955 106.738922,10.838789
106.739018,10.838775 106.739155,10.838787 106.739386,10.838250 106.739055,10.837691
106.738462,10.837873 106.738188,10.837964 106.737775,10.837890 106.737171,10.840635
106.737529,10.840710 10&6.737832,10.840759
</gml:coordinates>
</gml:LinearRing>
</gml:outerBoundaryIls>
</gml:Polygon>
</m=msGeometry>
</ms:congvien>

Két qua tra vé cua yéu cau GetFeature véi dinh dang GML

m
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3. M6 hinh co ché hoat

dong cua ky thuat Ajax

client requests a PHP page

&

web client

response containing HTML
and JavaScript

___javascript code makes
invisible call to server

server replies by sending
the requested data

javascript updates the

< web page using this data

server executes the
PHP page and builds
an HTML response

i T

web server

Web.

Mgt m6 hinh dién hinh Ajax , ,
_Hay phurc tap hon, client gui yéu cau 1én server, PHP ¢ server truy van va tra ket
qua vé dang XML, Javascript ¢ Client doc ndi dung XML d6 va hién thi lai Ién trinh duyét

n

user

0 user uses web browser

© on the page, the
user starts typing
his/her name

A
i
I
1
|
I
|
I
1
|
|
|
I
I
|
|
|
|

o user's page is updated

user continues working
on the page

to access index.html ————> HTTP request to web server—

<——— quickstart.js and composes <

with new data while . _]

web client
9\-'.aeb browser makes normal

requesting index.html

4] client loads index.html and

i

3
o
w
@
2
3

© server responds to the call by
— sending back index.html and
the JavaScript file quickstart.js
that is referenced in index.html

the page on the screen

© guickstart.js makes an
asynchronous call to

> quickstart.php on the server
on behalf of the user

© quickstart,js receives
_____ response from the server __
and uses the data to

7 quickstart.php is executed
on the server and returns
the results in XML format

update user's display

Ajax — PHP tra két qud

vé XML

1. Pau tién nguoi dung st dung trinh duyét Web dé truy cap vao trang chu mot

trang Web

(index.html).
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2. Trinh duyét Web nhan y&u cau tir thanh dia chi roi gui yéu cau dé dén Server
gua giao thac HTTP.

3. Server dap tra bang cach goi ra noi dung trang Web dung vai yéu cau cua
ngudi dung. Trong ndi dung trang HTML nay, nguoi 1ap trinh da tao lién két
dén mot file Javascript ciing duoc guri tra vé chung voéi file HTML.

4. Client nhan noi dung trang HTML, file Javascipt va hién thi noi dung HTML
[én trinh duyét Web.

5. Luc nay, & trang Web, nguoi dung sau khi mé dugc trang Web, ho bat dau
nhap ndi dung tim kiém vd cac form HTML trong noi dung trang Web va
nhan nat tim kiém

6. Su kién nhat nat tim kiém 1am kich hoat file Javascipt, file nay c6 chira cac
ham dé nhan céc tham sb nguoi ding nhap vao céc thanh phan trén form
HTML, sau d¢ file Javascript s& goi dén mot file PHP ma nha lap trinh ding
dé xur 1i cac thong tin nguoi ding nhap vao kém theo céc tham sb nhan duogc
tir nguoi dung.

7. O Server, file PHP d6 tién hanh xu |i yéu cau nhu truy van thong tin trong co
so dit liéu, tinh toan... Két qua s& dugc dinh dang dudi dang XML va gui lai
file Javascipt.

8. File Javascript nhan duoc noi dung XML, nd tién hanh “doc” noi dung va
hién thi tré lai man hinh may tinh.

9. Trang Web di duoc cap nhat noi dung két qua trong khi ngudi dung tiép tuc
lam viéc trén trang Web do. Ho c6 thé 1ap lai qué trinh truy vin méi néu
mudn.

4. Mapserver
a/ Mo ta
e Mapserver 1a mot méi trudng ma nguén mé cho phép viéc xay dung
nhitng tng dung xir Iy dit liéu khong gian trén internet. N6 ¢6 thé dugc
chay nhu 1 chuong trinh CGI hodc théng qua Mapscript (hd tro nhiéu
ngbn ngir lap trinh nhu Perl, Python ...).
e Don gian nhat c6 thé hiéu MapServer nhu 13 mot chwong trinh CGI duoc
dat (inactive) trong webserver (MapServer dong vai tro 1la ang dung GIS
duogc dat trén web server). Khi ma c6 1 request giri dén MapServer, né s
dung thong tin dugc truyén ¢ request URL va trong mapfile dé tao hinh
anh cuiia ban d6 dugc yéu cau. Request ciing c6 thé tra vé hinh anh cho ghi
chd, thanh co dan, ban d6 tham chiéu va gia tri duoc truyén nhu 1a nhiing
bién CGlI.
e Ngoai viéc gip dinh vi dir lieu khéng gian, tao ban d6 dia hinh,
MapServer c6 thé dinh huéng ngudi dung dén noi dung.
b/ Pac tinh caa MapServer
e Tao hinh anh ban d6 phuc tap.
o Hinh anh phu thudc vao ti €.
o Tén céac hinh anh.
o Xuat dinh dang c6 thé stra d6i hoac theo khudn mau.
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o Phong chit kiéu thuc (TrueType).
o Tu ddng sinh cac thanh phan cua ban d6 (ti 1¢, ban d6 tham khao,
cha thich).
Hé thdng MapServer bao gom ca MapScript, cho phép cac ngdn ngir kich
ban khac nhu PHP, Perl, Python va Java c6 thé truy xuat cac ham API cua
MapServer. MapScript cung cap mdi trudng thuan loi cho viéc phat trién
cac tng dung tich hop cac dit liéu phan tan. Ta cd thé lay di liéu khdng
gian théng qua c4c cac ngdn ngir kich ban ké trén va dya vao MapScript
ta ¢d thé tao dugc mot anh ban dd.
MapServer ¢ thé chay trén nhiéu moi truong diéu ma cac phan mém
thuong mai khac chua lam dwugc. MapServer Vi ma ngudn duoc viét
bing C++ duoc bién dich dé c6 thé chay trén cac version cua
UNIX/Linux, Microsoft Windows va ca trén MacOS.
H& tro nhiéu dang raster va vector.
o TIFF/ Geo TIFF, EPPL7 va nhiéu dinh dang khac théng qua
GDAL.
o ESRI shapefiles, PostGis, ESRI ArcSDE, Oracle Spatial, My
SQL... théng qua ORG.
o Theo dac ta web Open GeoSpatial Consortium (OGC): WMS
(client/server), WFS (client/server), WMC, WCS, Filter Encoding,
SLD, GML, SOS.
H& tro phép chiéu ban dd: hon 1000 hé chiéu thong qua thu vién proj.4
MapServer hd tro cac chuan cua t6 chirc OGC ( t6 chtic phat trién cac
chuan WebGIS): WMS, WFS, WCS, WMC,SLD, GML v.v.. Mapserver
két ndi véi PostgresSQL va mé rong PostGIS (hd tro di liéu GIS),
MySQL va m¢ rong MyGIS, ...
Dé giao tiép vai cac thanh phan khac trén méi trudng web, MapServer sir
dung chuén giao tiép CGI (Common Gateway Interface).
MapServer khong hin 1a mét tng dung WebGIS hoan chinh tuy nhién
MapServer cung cip nhirng chic niang cdt 16i di manh dé dap ung cho
cac ung dung web khac nhau. Ngoai viéc tuong tac voi cac dir lieu GIS,
MapServer con cho phép nguoi dung diéu khién va tly bién viéc tao ra
anh ban d, c6 thé dudi dang trang web, file anh,report...Néi cach khac
MapServer dong vai trd nhu “map engine” dugc cung cap noi dung dé tao
anh ban d6 khi can dén.

¢/ Céach hoat dong cia MapServer

MapServer thuong hoat dong phia sau 1 ung dung web server. Web
server nhan nhitng yéu cau ban do va truyén chung dén MapServer dé tao.
MapServer tao ra hinh anh ban d6 duoc yéu cau va truyén dén web server,
web server truyén né dén ngudi sir dung thong qua web browser.

Chtic ning chinh ciia MapServer 1a doc dit liéu tir nhiéu ngudn dit liéu
khac nhau va kéo cac layer lai tao thanh 1 file hinh nhu 1 hinh anh ban dé.
Mot layer c6 thé Ia hinh anh tir vé tinh, duong bién gigi cua 1 quéc gia,
hay 1 diém thé hién hinh anh thanh phé chinh. Méi 16p duoc dugc dit &
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trén hoac ¢ dudi 16p khac va sau d6 dugc in thanh dang web hinh anh
than thién cho nguoi st dung.

e Hinh sau cho thay nguoi st dung tuong tac voi web server, tao yéu cau
giri dén chuong trinh MapServer.

W

Map request Resulting map
a A
................ o peemeeeemereeent
Web server
v o
MER % Data files
". "'
= MapServer
. Program 5 Map Databases

. R file

L

Femote data

M®& hinh hoat dong cua Mapserver

d/ Cac thanh phan ciaa mét wng dung MapServer
e Ung dung MapServer str dung chuan giao tiép CGI dé giao tiép vai cac
thanh phan va véi HTTP Server. Cho nén d6i khi con goi tng dung
MapServer 1a tng dung MapServer CGIl. Do ¢6 mi ngudn mé nén ciing
¢6 nhiing tng dung duoc bién dich dé cé thé dung MapScript truy xuat
tryc tiép cac ham API cua MapServer. Ung dung MapServer CGI st dung
cac tai nguyén nhu sau:

@)

@)
@)

O

Mot HTTP Server nhu Apache hoac Internet Information Server
(vai tro web server).

Phan mém MapServer (vai trd WebGIS application).

File khoi tao, dung dé cu hinh va tly bién cac thong sb cua tng
dung MapServer (khdng bat bugc).

Mot file text duoc goi 1a Mapfile, diéu khién cach tuong tac véi dit
licu. Nhu 1ay dix liéu gi, & dau, sap xép chung theo thir ty nao ?...
Mot template file dugc dung dé dinh dang két qua (d6i voi truong
hop truy van) duoc trinh bay theo dinh dang nao trén cira s6 trinh
duyét.

Tap dir liéu GIS.

e [nitialization file:

O

MapServer “khong co trang thai” nghia 1a moi khi http server nhan
dugc yéu cau tur client thong qua chudi URL thi http server s goi
MapServer chay va thuc thi. Bang cach str dung file khoi tao (dudi
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Vidu:

dang file html hogc htm ) ta dinh nghia nhitng tham s6 co ban can
thiét d¢ MapServer c6 thé thuc thi duoc.

img_file=[img]
img_ext=[mapext]
img_ext=[mapext]

Vi du:

o Thong qua chudi URL nhan duoc, st dung file khoi tao nay

MapServer biét dugc cac tham s6 co ban nay. Cac tham s6 nay con
dugc MapServer goi tra kem trong két qua cho phia client.

Mapfile:
o Mapfile dinh nghia dit liéu s& duoc dung nhu thé ndo trong tng

dung, cach hién thi va cac tham sé cho cau truy van. Mapfile c6 thé
xem nhu 1a mot file cau hinh cho tng dung. Mapfile ciing bao gom
ca thong tin vé vé& ban dd nhu thé nao, ghi chi ban d6 ra sao va vé
két qua cua cau truy van. Mapfile c6 phan mé rong 1a .map. Ta sé&
tim hiéu Mapfile & phan sau.

Template File:
o Template file diéu khién cac hinh ban do va céc ghi chu tra vé boi

MapServer s& xuat hién trén trang html. Cach lam cua MapServer
nhu sau. Trudc hét MapServer doc file template ndy va néu gap
cac tir khda hodc cac tir mau thi nd sé thay thé cac gia tri tuong
tng véi lay tir chudi két qua tra vé, cudi cung file html nay dugc
goi vé cho trinh duyét. Boi vi template file s& duoc dung dé tao ra
mot trang html nén thong thuong template file ciing dugc Iuu dudi
dang mat trang html vé&i phan mé rong .html.

Template file don gian chi chira cac field s& dugc MapServer thay thé.

Img_file=[img]
Ma_so=[ID]

MapServer
thay thé
cac tr khéa

Img_file="/data/temp/Vin_1234.png"
Ma_so="13"

Template Mapserver
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Ta ciing c6 thé dinh dang template file:

<htmi>
<body>
<h2>Danh sach tinh thanh ph</h2>
<table border="1">
<tr bgoolor="#%acd32">
<th align="left">Tinh « thanh
phd<ith>
<th align="left">Dan sd<th>
<th align="left">Dién tich</th>
<{tr>
<tr>
<td=[Tinh]</td>
<td>[Danso)<Nd>
<td>[Dientich}</td>
</ir>
<ftable>
</body>
</html>

Danh sach tinh thanh phé

]
MapServer
thay thé
«cac tlr khda

Tinh - thanh phé Dansé  Dién tich
Da Ning 1.500586
Binh Pinh 20636789

e Ngoai
file dé

Dinh dang Template

ra trinh duyét co thé str dung trang html dwoc phat sinh tur template
hién thi cho nguoi dung, cho nén trong template file cling cé thé

chira cac doan ma cac ngon ngir script, the html vv...quy dinh tuong tac
cta nguoi dung (phong to, thu nhoé dich chuyén...).
e GIS Dataset:

O

Vé dir liéu vecto, MapServer st dung shapefile (caa ESRI )lam
dinh dang dit liéu mic dinh. Bén canh dé hau hét cac dinh dang di
licu vecto GIS phd bién trén thé gidi hién nay, MapServer déu c6
thé hiéu va tuong tac duoc. Nhu: PostGIS, ESRI ArcSDE,
Maplnfo...va nhiéu dinh dang khac thong qua thu vién OGR.

Vé dit liéu raster,MapServer hd tro TIFF/GeoTIFF,EPPLY ... va
cac dinh dang khéc thong qua thu vi¢n GDAL.

MapServer c6 m4 nguén mé nén ngudi dung cé thé bién dich lai
MapServer dé thém hay bo bét cac dinh dang dix liéu khdng muébn
hd tro.
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The basic architecture of MapServer applications
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e/ Quy trinh xir ly ciia MapServer

|Tao ddi tugng ban d&l

[ Tinh phz_ir:1 vi béin 0 ]

Chon cbng cu

Cey : Thu nhd

Tao méi d8i trong
diém 1ir diém click

Ceu : Dich chuyén

Ceu ! Xae dinh

A
Cey ; Vé lai

ong cy= Xac dinh

chuft

r

LAy chi sb dbi twong
hinh

| Tinh phyi ban 86 moi |

Ceu : Truy van

Y
Mac dinh : Truy vén

f/ Tim

e

Ghon 1 record |
Hién thi nhidu
racord
L
p{ Hién thj record

Quy trinh xu li cua Mapserver

hiéu Mapfile

Mapfile dugc xem nhu file cau hinh cho ung dung ding MapServer.
Trong phan nay ta s& tim hiéu vé nhimng d6i twong trong Mapfile, thiét lap
cac gia tri cho ching.

Trong Mapfile c6 nhiéu dbi twong nhu MAP, PROJECTION, LAYER,
CLASS...mdi d6i tugng dinh nghia cach thic tao nén anh ban do hoac
dbi tuong dé MapServer truy xuat dit lidu cho cac cau truy van.

Mbi layer dugc V&, can dugc chi ra ngudn dit liéu (vecto hay raster), hé
quy chiéu cho mdi layer...loai d6i tuong dugc vé (line, label, polygon...).
Tat ca dugc dinh nghia trong timg dbi twong ciia mapfile.

Map Object:
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Trong file MapFile thi MAP chinh 1a d4i twong géc,chia trong né cac dbi tuong

khac.

O

(@)

O O O O

O

CONFIG [key] [value] : Tham sb nay duoc dung dé dinh nghia vi
tri dat file EPSG dung cho thu vién PROJ.4. Gia tri [key] la
PROJ LIB va [value] 1a duong din dén EPSG file. Tham sé
CONFIG duoc thiét lap dé tranh viéc phai thiét 1ap bién moi
truong PROJ LIB doi hoéi quyén Admin. Vi du: CONFIG
PROJ_LIB /tmp/proj/

DEBUG [on|off] : Cho phép thuc hién debug trén cac dbi tuong
map. Ngoai két qua, MapServer s& ghi cac két qua debug vao
logfile néu nhu logfile dugc chi ra trong tham sé LOG cua dbi
twgng WEB.

EXTENT [minx] [miny] [maxx] [maxy]: Khong gian pham vi cua
anh ban d6 duoc tao ra. Néu gia tri EXTENT khong duoc gan thi
MapServer ciing c6 thé ndi suy ra mot gia tri tir dir liéu va vi tri
trung tdm cua anh ban do.

FONTSET [filename]: Tap tin li¢t ké danh sach cac font duogc
dung. Binh dang rat don gian. Mdi dong chira hai thanh phan : mot
bi danh va mot 1a dudng dan dén font dugc phan cach bang khoang
tring. Alias don gian 1a tén ma ta dung dé chi font nay trong
mapfile. Cac font s dung duoc vai MapServer la cac True Font
Type.

IMAGECOLOR [r] [g] [b]: Mau dugc dung lam background cho
anh ban db. Khi ma thudc tinh Transparency (trong subt ) duogc
chon thi mau nay s& duoc danh dau nhu 1a mau trong subt trong
bang mau. Khi d6 thanh phan nao cua anh ban db st dung mau nay
dé v& ciing trong sudt. Vi thé trong khi tao anh ban d6 néu chon
anh ban do trong suét thi nén chon mau Imagecolor 12 mau khéng
dugc dung dé v& cac thanh phan khac trén ban do.

IMAGETYPE [gif|png|jpeg|lwbmp|gtiffswfluserdefined]: ~Binh
dang anh ban db duoc tao ra.

LAYER: Bit dau cho déi tugng LAYER.

LEGEND: Bt dau cho d6i tuong LEGEND.

NAME [name]: Xéc dinh tién té cho tén anh ban do, anh cac thuéc
ti 1€, ghi cht dugc tao ra tir Mapfile nay. Vi du: NAME VN_ thi
cdc C&c anh ban d6 tao ra s& c6 tién t6 1a VN _ nhu
VN_11197048662768.png, VN_11197048992800.png,
VN _1119719302224.png. ..

PROJECTION: Bit dau cho d6i tuong PROJECTION.
QUERYMAP: Bit dau khai bao ddi tuong QUERYMAP.
REFERENCE: Bit dau d6i tuong REFERENCE.

RESOLUTION [int]: Pinh d6 phan giai cho anh két qua, do phan
giai s& anh hudng dén viéc tinh toan ti 1. Mac dinh 13 72.

SCALE [double]: Tinh toén ti 1¢ caa ban do.
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o O

O

SHAPEPATH [filename]: Puong dan dén dit liéu dang vecto.
SIZE [x][y]: Kich thuéc theo don vi pixel ctia anh ban db.
STATUS [on|off]: Trong mapfile ta cé thé dinh nghia : anh ban do,
thugce ti 18, anh tham chiéu (dang anh nho toan cuc). STATUS cho
phép ta lya chon c6 kich hoat anh ban d6 khéng ? Néu khong dugc
kich hoat MapServer s& khong tao ra anh ban dd khi st dung
mapfile nay.

SYMBOLSET [filename]: File name chira tap hop céac biéu tuong
dugc dung trén ban d6. Trén ban dd, cac symbol dugc dung dé
danh dau cac di tugng nham Iam noi bat va ting thém ngir nghia.
SYMBOL: Dau hiéu bat dau caa déi tuong SYMBOL.
TEMPLATEPATTERN [regular expression] va DATAPATTERN
[regular expression]: Trong request dugc goi Ién tur trinh duyét
gom c6 2 dang tham sb 1a DATA va TEMPLATE. Nhu d3 biét cac
tham s6 déu la cac tir khoa duoc MapServer quy dinh trugc va
thuong khé nhs. Tuy nhién bang cach st dung
TEMPLATEPATTERN va DATAPATTERN ta c6 thé dinh nghia
mat tén khac cho céc tir khoa nay.

TRANSPARENT [on|off]: Thiét lap nén trong sudt cho anh ban d6
hay khong?Mac dinh la off.

UNITS [feet|inches|kilometers|meters|miles|dd]: Pon vi ctia hé toa
d6 anh ban do. Pugc sir dung cho thudéc ti 16 va cac tinh toan.
WEB: DAu hiéu bit dau dbi twong WEB.

e Layer Object:
Pay chinh 1 dbi twong dugc sir dung nhiéu nhat trong mot MapFile, mdi dbi
tuong layer mo ta mot layer dugc dung dé tao ra anh ban do. Cac layer duoc vé
theo thtr tu xuét hién trong MapFile (layer dau tién & dudi cung,layer cudi dung

o trén).

LAYER A

END tlayer A

» Layer C T

» LayerB 09

Thir tyr wu tién:

LAYER B + Label PointLine, e

END # layer B
| AYER C

END #layer C

MapFile

Polygon, Raster

Bottom

5 LayerA ¢

Anh ban dé
Layer Object

Céc layer dugc V& ra con dugc tinh thém thir tu vu tién. Raster do wu tién thap sé
dugc V& trudc va dat o phia dudi, tiép dén 1a Ving (Polygon), buong (Line),
Piém (Point) va Chu thich (Label). Tht ty nay dam bao cac layer khi xép chong
thi khdng che khuat nhau.
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CLASS: Bit dau dbi twong CLASS. Trong céac dinh dang vecto ,
mdi Layer dugc V& lay dit liéu tir mot bang dix liéu. M&i bang dix
liéu c6 nhiéu truong thudc tinh, mdi thudc tinh duge xem nhu mot
CLASS.

CLASSITEM [attribute]: Ung véi tén cia truong thudc tinh trong
bang dir li¢u, dugc dinh nghia trong MapFile.
CONNECTIONTYPE [Iocal|sde|ogr|postg|s|oraclespat|aI|wms]
Kiéu két ndi, mac dinh 1a local. Kiéu két néi OGR dugc dung cho
cac loai dir liéu khac ngoai dir liéu mac dinh la shapfile cia ESRI.
Thuc chat OGR la mét thu vién duoc viét bang C++, hd tro cac két
ndi nhiéu loai dir liu nhu : Maplnfo,Microstation DGN,
ArcInfo...

CONNECTION [string]: Cau két néi CSDL dé nhan vé di liéu d6i
véi dit liéu nim trén cac server hoic cac hé DBMS. Vi du: Cau két
ndi dén SDE bao gom hostname, instance name, database name,
username va password duoc phan céch bang dau phay. Cau két ndi
dén PostGIS cd dang “user=nobody password=*##**
dbname=dbname host=localhost port=5432". Con cau két ndi dén
Oracle : user/pass[@db].

DATA [filename]|[sde parameters][postgis table/column][oracle
table/column]: Tén file day du cua dir liéu dé xir Iy. D4i véi dir lieu
la shapefiles khong can chi rd phan mé rong. Buong dan c6 thé 1a
tuyét dbi hoic twong ddi so vai gia tri duoc chi ra boi tham sé
SHAPEPATH cua d6i tuong MAP. Néu day 1a mot SDE layer, thi
[sde parameters] can bao gom ca tén layer ciing nhu c6t dit liéu dia
ly vi du : "mylayer,shape". Néu ddy 13 mot PostGIS layer,thi tham
s6 ¢ dang “<columname> from <tablename>". Vi "columnname"
la tén cua truong chia ddi twong dia ly can thé hién va
"tablename™ 1a tén cua bang dit liéu can doc. B4i véi Oracle, st
dung ‘“shape FROM table” hoac la "shape FROM (SELECT
statement)" hozc tham chi c6 thé sir dung cac cau truy van phuc
tap.

DUMP [true[false]: Cho phép Mapserver tra dit liéu vé dudi dinh
dang GML. Bac biét cd ich khi sir dung véi hanh dong WMS
GetFeaturelnfo. Miac dinh la “false”.

FILTER [string]: Tham sé nay cho phép dinh nghia diéu kién loc
dix lieu. Di vai dix lidu shapfiles hoac céc loai dir liéu duoc két ndi
thong qua OGR, diéu kién loc dit liéu don gian 1a mét chudi diéu
kién. Con ddi véi cac loai dir liéu duoc trich xuat tir co so dir lidu
théng qua chudi két néi thi diéu kién loc chinh I1a chudi ménh dé
SQL WHERE. Vi du: FILTE"type="road' and size <2".
FILTERITEM [attribute]: Truong dit liéu ding cho cau chudi loc
dir liéu FILTER, chi dung cho OGR va shapefiles.

MAXSCALE [double]: Ti Ié 16n nhat ma layer duoc Vé.
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o METADATA: Puoc ding véi OGC WMS dé dinh nghia nhiéu thi
chang han nhu tiéu dé cua layer, hoic duoc dung dé tao ra céc
template linh dong hon. Nhitng dir li¢u duoc dat trong Metadata s€
duoc truy xuat théng qua cac tag cua tap tin template.

Vi du:

METADATA

title "Lép dia hinh "

author "Trung tdm ban d6 Viét Nam"
create date “1/2/1996”

END

o MINSCALE [double]: Ti I¢ nho nhat ma layer dugc Vé.

o NAME [string]: Tén ngan cho layer. Giéi han trong khoang 20 ki
tu. Tén layer duoc dung dé lién két giita giao dién web va mapfile.
Anh ban d6 1a két qua cua nhiéu layer chong lap 1én nhau. Tir giao
dién web c6 thé cho phép ngudi dung chon lua layer hién thi. Khi
do6 tén layer dugc chon (trong source code) va tén layer dugc dinh
nghia trong mapfile phai 1a mot dé c6 thé hién thi dugc. Tén layer
nén 1a duy nhét, trir khi c6 mét layer khac cung tén nhung khac ti
16. C6 thé sir dung GROUP dé nhom céc layer lai véi nhau.

o PROJECTION: Bit déu ddi tuong PROJECTION.

o STATUS [on|offldefault]: Dat trang thai cua layer. Néu gia trj 1a
default, layer luén duogc vé ra. Thong thuong layer phu co trang
thai 1a off, va dé v& layer nay ra ta c6 thé thém vao chudi URL tén
layer nay. Vi du Chudi URL : ...& layername="dia hinh”& ...

o TOLERANCEUNIT [double] va TOLERANCE [double]: Ddi voi
truong hop can lay thong tin dbi twong trén ban do, ta can chi ra
dbi tugng duoc chon (thuong 14 bing céach click chudt). Tuy nhién
khong phai khi nao ciing c6 thé click chinh xéc vi tri cua déi tuong
trén ban d6. TOLERANCE duoc dung dé quy dinh pham vi ddi
turong thudc vé véi tam 1a vi tri click chuot. TOLERANCEUNIT
chi ra don vi cia TOLERANCE, mic dinh TOLERANCEUNIT c6
gia tri la 3 pixel.

Vi du:

TOLERANCE 3

TOLERANCE 6

Khi nguoi ding click chudt 18n ban dd. MapServer xac dinh duoc vi tri click
chuét 1a (X,Y), sau d6 tim kiém trong co sé dit liéu xac dinh c6 dbi twong nao
trong 0 Vi tri trong hinh tron tam (X,Y), ban kinh 13 6*3. Luu y 1a cac gia tri déu
duoc qui chuyén vé cling mot hé toa do.

o TRANSPARENCY [1nteger|a1pha] Pit mic do trong suét cua
layer. Gia tri ¢ thé 1a s6 nguyen (0 - 100) hoac la gia tri hang
“ALPHA”. Mic du tham sb nay tén 1a mang nghia 1a trong sudt,
nhung gia tri nguyén mai that su la gié tri d6 mo (sang). Gia tri 0
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la trong sudt hoan toan. Gi4 tri hang “ALPHA” duoc dung khi anh
ban d6 xuat ra dudi dang RGB.

o TRANSFORM [true|false]: Bao cho MapServer chuyén tir hé toa
d6 dia ly sang hé toa do d6 hoa (anh dd hoa ). Mic dinh 1a True.
Déi véi hé toa do d6 hoa, gbc toa do ludn 1a diém gdc tréi trén cua
anh khéc véi cac hé toa do dia ly(md ta thé gisi thuc).

o TYPE [point[line|polygon|circlelannotation|raster|query]: Quy dinh
cac dir liu dugc v& ra. Khong can phai cung loai voi di ligu. Vi
du : cac di twong polygon c6 thé dugc v nhu 1a mot tap cac diém,
nguoc lai mot diém khdng thé v& nhu 1a tap cac polygon.Viéc chi
ra TYPE Ia can thiét boi vi d6i khi mot file dir liéu vecto
(shapefile ) khdng chi chira don thuan mot loai ddi tuong, ma co
thé nhiéu ddi tuong. Gia str c6 dbi twong Point va Polygon, chon
kiéu TYPE 1a polygon thi cac ddi tuong kiéu Point s& khong duoc
V&,

o Query chi ra rang layer duoc truy van thdng tin, khéng can phai vé
lai. Néu gid tri 1a Circle thi 2 diém (thuong 12 mot line) s& xac dinh
hinh chir nhat chira duong tron.

e Query Map Object:
Dinh nghia co ché thyuc hién cau lénh truy van tir ban do.

o COLOR [r] [g] [b]: Khi xac dinh duoc d6i twong trén ban dd, dugc
chon dé truy van, MapServer s& v& lai dbi twong nay véi mau la
Color. Mac dinh la Yellow.

o SIZE [X][y]: Pham vi thyc hién truy van, ngoai pham vi nay céc
dbi twong s& khong duoc chon dé truy van dir liéu. Miac dinh 1a
kich thudc cua ca ban dd, duoc quy dinh trong di tuong Map.

o STATUS [on|off]: Gia tri off thi sau khi thuc hién truy vén, anh
ban d6 s& khong duoc V& lai.

o STYLE [normallhilite|selected]: Qui dinh cach thic V& lai cac ddi
tugng duoc chon cho truy vén, cac déi tuong khac van dugc Vé lai
nhu binh thuong. Normal : vé& lai cac dbi twong nay binh thudng
theo céc gia tri thiét lap cho layer. Hilite : v& lai cac ddi tuong
duoc chon theo mau COLOR. Selected : chi V& lai cac ddi tuong
duoc chon, cac ddi twong khac khong dugc Ve.

e Projection Object:

o Dé thiét 1ap phép Chleu Can xac dinh mot phep chiéu chung cho doi
tuong Map, va mdi layer cling can chi ra mot phép Chleu dé vé cac
dbi tuong trong layer d6. Di tuong phép chiéu bao gom tap cac tir
khoa cia PROJ.4 (thu vién cac phép chiéu duoc dung hién nay trén
thé gici).

g/ Xir Iy két noi cac loai dir ligu
e Anh ban d6 dugc tao tir nhiéu layer, mdi layer c6 thé dugc vé tir cac loai
dir liéu khac nhau lay tir nhiéu nguon khac nhau. MapServer st dung céc
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thu vién riéng cho mdi loai két néi, hon nira véi ma nguon mé MapServer
cho phép bién dich thém vao cac thu vién xu ly dir liéu.

e K&t ndi dir lieu mic dinh ESRI Shapefiles: Pay 1a kiéu dit liéu dugc hd
trg mic dinh bai MapServer, xem phan Tim hiéu Mapfile myc Layer
object dé biét cach khai bao d6i twong Layer trong Mapfile.

o K&t ndi dit liéu Raster:

o Bién dich thu vién GDAL trén méi truong Window: GDAL c6 thé
duoc bién dich trén moi treong Windows sir dung MS V++6.X va
MS Visual Studio.NET (C++) dudi dang command line.

o Khai bao layer dung dit liéu Raster: Dé sir dung anh raster nhu mot
layer, can phai khai bao mot dbi tuong layer trong Mapfile va xéac
dinh cac tham s6 kém theo.

o Chon loc dit liéu Raster: Dit liéu Raster dudi dang cac pixel (diém
anh) do d6 dé loc dix liéu can dwa vao gia tri cua cac pixel, hoic
dua theo bang mau gia tri cua pixel theo bo ba gia tri ([“red”],
[“green”],[“blue]).

o Két ndi dir liéu dung thu vién OGR: OGR la mot thu vién C++ ma ngudn
mé& cung cap kha niang doc/ghi cac loai dit liéu vecto khac nhau, trong dé
bao gom ca ESRI shapefile va MapInfo mid/mif va dinh dang TAB.

o Cac dinh dang dir licu dugc hd tro: Vao dia chi
http://ogr.maptools.org/ogr formats.html dé xem danh sach cap
nhat cac dinh dang file vecto duoc hd tro.

o Tich hop OGR vao MapServer: OGR duoc tich hop thing vao
source code ciia MapServer, do d6 dé thuc hién két ndi mot layer
theo sir dung OGR chi can thay ddi va khai béo layer trong mapfile.

e K&t ndi dir lisu dung WMS: Thuc hién két ndi dit liéu theo chuan WMS,
MapServer khi nay dong vai tro 1la mét client caa Web Map Server. Do la
client nén MapServer chi can khai béo layer ldy dit liéu tir WMS 1a du.

e K&t ndi dir liéu dung WFS: Iic nay thuc hién lay dit liéu theo chuan WFS.

5. Pic diém cia Web

Website tinh:[30]

- Website tinh 1a website chi bao gom céc trang web tinh va khong c6 co so dit lidu di
kem.

- Trang web tinh thuong duoc xay dung bang cac ngdn ngit HTML, DHTML,...

- Trang web tinh thuong duoc ding dé thiét ké cac trang web ¢ noi dung it can thay
ddi va cap nhat.

- Website tinh thich hop véi c& nhan, t6 chic, doanh nghiép vira va nho mai 1am quen
V&1 moi truong Internet.
Website tinh c¢6 cac uu va nhuge diém co ban dudi day.
* Uu diém co ban:

- Thiét ké d6 hoa dep: Trang Web tinh thuong dugc trinh by an twong va cudn hut
hon trang web dong vé phan my thuat d6 hoa vi ching ta c6 thé hoan toan ty do
trinh bay cac y tuong vé d6 hoa va my thuat trén toan dién tich ting trang web tinh.
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Tbc @6 truy cap nhanh: Tc d6 truy cap cua ngudi dung vao cac trang web tinh
nhanh hon céc trang web dong vi khdng mat thoi gian trong viéc truy van co so dit
liéu nhu cac trang web dong.

Than thién hon véi cac may tim kiém (search engine) : Boi vi dja chi URL cua
cac .html, .htm, ... trong trang web tinh khong chira ddu cham hoi (?) nhu trong web
dong.

Chi phi dau tu thap: Chi phi xay dung website tinh thdp hon nhiéu so véi website
dong vi khong phai xay dung cac co sé dir liéu, l1ap trinh phan mém cho website va
chi phi cho viéc thué chd cho co so dir liéu, chi phi yéu cau hé diéu hanh tuong
thich (néu co).

* Nhuoc diém co ban:

Kho khin trong viéc thay ddi va cap nhat thdng tin: Mudn thay d6i va cap nhat noi
dung théng tin caa trang website tinh Ban can phai biét vé ngdn ngix html, st dung
dugc cac chuong trinh thiét ké d6 hoa va thiét ké web ciing nhu cac chuong trinh
cap nhat file I&n server.

Thong tin khdng cd tinh linh hoat, khong than thién véi nguoi dung: Do noi dung
trén trang web tinh duogc thiét ké ¢ dinh nén khi nhu cau vé thdng tin cia nguoi
truy cap tang cao thi thong tin trén website tinh s& khong dap ng dugc.

Kho tich hop, nang cap, mod rong: Khi muén ma rong, nang cip mot website tinh
hau nhu 1a phai 1am méi lai website.

Website dong:

Web dong la thuat ngir duoc dung dé chi nhitng website c¢6 co s& dit liéu va dugc hd
trg boi cac phan mém phat trién web.

Vé6i web dong, théng tin hién thi duoc goi ra tir mot co so dir liéu khi ngudi dung
truy van téi mot trang web. Trang web duoc gui téi trinh duyét gom nhitng cau chi,
hinh anh, &m thanh hay nhitng dix liéu sé hodc & dang bang hozc ¢ nhiéu hinh thic
khéac nira.

Chang han tng dung co s& caa ban ¢ chirc ning nhu mot cdng cu thuong mai dién

tir (Mot ctra hang truc tuyén) trung bay catalogue san pham trén website hay theo ddi kho
hang, khi mot mit hang duoc giao, ngay 1ap tuc nhiing trang c6 lién quan dén san pham do6
phan anh sy thay d6i ndy. Nhitng website co s& dir liéu con c6 thé thuc hién nhiing chirc
nang truyén va xt ly théng tin giira doanh nghiép — doanh nghiép.

Web dong thuong dugc phét trién bang cac ngdn ngir 1ap trinh tién tién nhu PHP,
ASP, ASP.NET, Java, CGl, Perl, va sir dung cac co s¢ dit liéu quan hé manh nhu
Access, My SQL, MS SQL, Oracle, DB2.

Thong tin trén web dong luén lubn méi vi nd dé dang duoc ban thuong xuyén cap
nhat théng qua viéc Ban sir dung céc cong cu cap nhat caa cac phan mém quan tri
web . Thong tin luén dugc cap nhat trong mét co s¢ dir liéu va nguoi dung Internet
c6 thé xem nhitng chinh sira d6 ngay 1ap tac. Vi vay website dugc hd tro bai co so
dir liéu 1a phuong tién trao d6i théng tin nhanh nhat véi ngudi dung Internet. Piéu
dé nhan thay 1a nhitng website thudng xuyén duoc cap nhat s& thu hat nhiéu khach
hang téi tham hon nhitng web site it c6 su thay do6i vé thong tin.

Web dong cé tinh tuong tac voi ngudi st dung cao. Véi web dong, Ban hoan toan
c6 thé dé dang quan tri noi dung va diéu hanh website cia minh théng qua cac phan
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mém hd tro ma khdng nhat thiét Ban can phai c¢d kién thac nhat dinh vé ngdn ngir
html, 1ap trinh web.

6. Cac thuan lgi khi phan tich mang ¢ miac CSDL

e Dit liéu mang cd thé dugc chinh sira truc tiép bang SQL trong CSDL hoic
bai nhiéu phén mém client khac nhau nhu gvSIG, Quantum GIS, uDig,...
thdng qua JDBC, ODBC.

e Dit liégu mang néu co thay d6i s& dugc cap nhat tac thi khi thuc hién céac
phép phan tich mang ma khong can tinh toan lai toan mang.

e Trong sé cac canh cia mang c6 thé duoc tinh toan bang SQL va gia tri c6
thé duoc tinh toan dwa trén cac truong dit liéu hoiac cac bang khéc trong
CSDL.

e Nha phat trién ung dung cd thé hién thuc cac phép phan tich mang ¢ mic
CSDL ma khdng phu thudc giai phap caa nha cung cap phan mém.

e PgRouting 4p dung cho dir liéu PostGIS (tuan thu chuan OGC nhu Well
Konwn Text — WKT, Well Known Binary - WKB), d& dang chuyén sang
cac dinh dang khac.

Pgrouting phién ban diu mang tén Ia pgDijkstra (phat trién boi Camptocamp),
hién dang duoc tiép tuc phét trién boi Georepublic. Céc bai toan phan tich mang c6 thé giai
quyét véi Pgrouting la:

- Shortest Path Dijkstra: Tim duong di ngan nhat bang thuét toan Dijkstra.

- Shortest Path A-Star: Tim duong di ngan nhat cho tap dir liéu 16n st dung
heuristic.

- Shortest Path Shooting-Star: Tim dudng di ngin nhat cho tap dir liéu 16n
sur dung heuristic.

- Driving Distance calculation: Tinh toan khoang cach lai xe.

- Traveling Salesman Problem (TSP): Bai toan ngudi giao hang.

7. OpenlLayers

Open Layers la mot framework Javascript/ AJAX me thude hudng client(client-
side) gitp che phu nhiéu 16p ban db khac nhau vi né hd trg cho Google, Yahoo, Microsoft
Virtual Earth, OGC WMS, OGC WEFS, KaMap, Text layers, and Markers.

OpenLayers ¢ mét thu vién kha manh dung dé doc, trinh bay va viét dir liéu dia
ly theo nhiéu dinh dang.Ban c6 thé load n6 vao trang web theo dang nén, dang file hay
nhin toan bo hay chi nhin mot phan ban thich. OpenLayers c6 hd tro lay dit liéu dia ly theo
chuan cia OpenGIS nhu OpenGIS Consortium's Web Mapping Service (WMS) and Web
Feature Service (WFS).

So sénh gitra OpenLayers va Google Maps:

e Dit lidu: GoogleMaps gilp ban c¢6 dugc ban do di cung véi doan code
JavaScript diéu khién ban do. Trong khi OpenLayers tach riéng cong cu
diéu khién ban do ra khoi dir liéu ban d6, do dé6 OpenLayers lai can phai
import doan code Javascript cho tirng thao tac trén ban do tuy theo nguoi
sir dung.Tong s doan code cho tat ca thao tac d6 1én t6i 100KB
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e Tai lidu: Mot thuan loi 16n cua GoogleMaps 13 ¢6 bai huéng dan tét hon
OpenLayers. Tai liéu caa OpenLayers lai viét cho developer hon 1a cho
nguoi sir dung.
Thiét ké: Nhitng Ul mic dinh cho OpenLayers thuong ¢ muc toi thiéu, it trang
diém.Nhung Web Application c6 sir dung OpenLayers trang tri lai ban d6 ciing d& dang.

8. Pic diém va kha ning cia GIS
a/ Kha niang chong lap cac ban d¢6 (Map Overlaying)
Viéc chong lap cac ban do trong ky thuat GIS 1a mot kha nang wu viét caa GIS

trong viéc phan tich cac s6 liéu thuoc vé khong gian, dé c6 thé xay dung thanh mot ban do

méi mang cac dic tinh hoan toan khac véi ban d6 trude day. Dua vao k§ thuat chdng lap

cac ban dd ma ta c6 cac phuong phap sau:

Phuong phap cong (sum)

Phuong phap nhan (multiply)

Phuong phap trur (substract)

Phuong phap chia (divide)

Phuong phap tinh trung binh (average)

Phuong phap ham s6 mii (exponent)

Phuong phap che (cover)

Phuong phap t6 hop (crosstabulation)

DU LIEU KHONG GIAN VA THUOC DU LIEU TINH

Dit li#u khing gian Dt liéu thudc tinh

' > [ Dagac | Giats
/ % / Dii lien vao A [
TN 5 T

- " . ~ o s — -
/ i / Dif liéu vao [—Eg@ic T Gigla
— Lop B D ,"
Da gidc | Liénket Joata
. LB ) E o : :: :
/ . , / Dit lieura [—3 E 2

1
J L I L

Vi du vé sir chong lap ban do

b/ Kha néng phan loai cac thugc tinh (Reclassification)

Mot trong nhiing diém nol bat trong tat ca cac chuong trinh GIS trong viéc phan
tich cac thudc tinh sb liéu thuoc vé khong gian 1a kha ning ciia né dé phan loai cac thudc
tinh noi bat cia ban do. N6 1a mot qua trinh nham chi ra mét nhém thudc tinh thudc vé mot
cAp nhom nao d6. Mot 16p ban d6 méi duoc tao ra mang gi tri méi, ma né dugc tao thanh
dua vao ban do trude day.

Viéc phan loai ban d6 rat quan trong vi n6 cho ra cac mau khac nhau. Mot trong
nhitng diém quan trong trong GIS Ia giup dé nhan biét dugc cac mau dé. Po co thé 1a
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nhitng viing thich nghi cho viéc phét trién d6 thi hoac ndng nghiép ma hau hét duoc chuyén
sang phat trién dan cu. Viéc phan loai ban d6 cé thé duogc thuc hién trén 1 hay nhiéu ban
do..

£ - .

BAtDa Thi PatBé Thi P&t D Thi

attelm Céng Nghigp
Dan Dung

Pat Néng Thén
) ong Nghiep Péat Néng Thén
Pat Néng Théen

Lam Nghigp

Ban &4 géc trude khi phancap Bandd sau khi phancap lai

Vi dy vé kha nang phdn logi cia GIS

¢/ Kha nang phan tich (Spatial Analysis)
e Tim kiém (Searching)
e Vung dém (Buffer zone)
e NOoi suy (Spatial Interpolation)

-Tim kiém: Néu dit liéu duoc ma hoé trong hé vector sir dung cau trdc 16p hoic
l6p phu, thi di liéu duoc nhém lai véi nhau sau cho ¢6 thé tim kiém mot 16p 1cach dé dang.
Str dung cac thuat toan logic Boole dé thao tac trén cac thudc tinh va dic tinh khdng gian.
Dai s6 Boole sir dung cé4c toan tir AND, OR, NOT tuy ting diéu kién cu thé cho gia tri
ding, sai.

(AandB)orC Aand (B orC)

NOT A A ANDB AORB AXORB
1 1 0

A
1
1
0

= =N

0
0
1
1

0

0 1
0 1 1
0 0

Biéu dé hinh va bdng cua cac phép toan logic (Ngusn : Pham Vong Manh'®)

* Pham Trong Manh, Pham Vong Thanh. 1999. Co s¢ hé thong théng tin dia ly. Truong Pai Hoc Kién Tric Ha Ni.
Nha Xuat Ban Xay Dung. Ha Noi. 169 trang
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Ung dung thyc té&: Cho 2 ban do A & B nhu dudi véi thuat todn and va diéu kién
"Tim nhitng vi tri c6 dat phu sa va dang canh tac lia" ta tim kiém dugc nhiing doitugng
khong gian nhu ban d6 C.

Ban db A Ban d B
Dit phi sa
AND
Pit phén
Pt min
Ban db C
Lua & ;‘f‘i‘l“‘_"
Pit phi sa e

Ung dung thugt toan logic trong tim kiém khong gian

-Ving dém: Néu duong bién bén trong thi goi 1 18i con néu bén ngoai duong
bién thi goi 1a dém (buffer). Vung dém st dung nhiéu thao tac phan tich va mé hinh hoé
khong gian.

Ta c6 thé dung GIS dé tao ra nhitng ving dém va sau d6 xac dinh tat ca céc
feature nam trong mét khoang cach cu thé. Chang han nhu ta chon tat ca cac dia chi trong
vong mot vang dém 500 m cia mot con dudng dong dic va so sanh ching véi dir lidu vé
tac dong cua bénh hen suyén. Bing cach so sanh hai tap hop dit liéu, ta c6 thé thong ké
dugc nhitng ngudi bénh suyén dang séng trong ving dém nhiéu hon 13 dan sb chung. N6
cho phép ta phan tich cd hay khdng nhan té caa su séng gan nhitng con dudng dong duc
véi nguyén nhan gay ra bénh hen suyén.

Kho@naq cach tu Anderson, Indiana
-

TG

Bdn do viing dém véi cac khoang cach khach nhau (Nguon : Robert Shumowsky™, 2005)

1 Robert Shumowsky. 2005. Travel distance from Anderson, Indiana. Madison County Council of Governments
(MCCOG) county-wide planning organization, funded in part by Alexandria, Anderson, Elwood, Pendleton, and
Madison County, Indiana. http://mccog.net/gis_Anderson_500mile_popup.htm
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-Ngi suy: Trong tinh huéng thong tin cho it diém, duong hay ving lya chon thi
noi suy hay ngoai suy phai thuc hién dé ¢ nhiéu thong tin hon. Nghia 14 phai giai doan gia
tri hay tap gia tri mgi, phan ndy md ta noi suy hudng diém, cé nghia 1 hay nhiéu diém
trong khong gian duogc sir dung dé phat sinh gia tri mai cho vi tri khac noi khong do dit liéu
duoc truc tiép.

e w1

WLl

Ngi suy gia tri pH dat tai cdc diém khdo sat (Nguon : USGS™, 2005)

12 Mary McDerby. 2002. Gsharp. Manchester Visualization Centre Manchester. Computing University of Manchester.
Oxford Road Manchester. England.
13 USGS. 2005. Geographic Information System. U. S. Geological Survey. 509. National Center, Reston, VA 20192,
USA. http://erg.usgs.gov/isb/pubs/gis_poster/
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9. Cac dic ta OGC vé chuan WMS va WFS

Web Map Service (WMS)[33]: WMS la mot dich vu gilp tao ra cac ban d6 dua
trén cac dir liéu dia ly. Ban d6 & day duoc hiéu nhu mét cach thé hién truc quan cua dix
licu dia ly, con ban than ban d6 khong duoc xem 14 dit liéu. Céac ban do nay dugc hién thi
dué6i dinh dang anh nhu PNG, GIF, JPEG hoic cac dinh dang thanh phan d6 hoa vector
nhu SVG (Scalable Vector Graphics), WebCGM (Web Computer Graphics Metafile) tén
mot trinh duyét Web (browser application). Cac I6p dit liéu tir nhiéu may chua dich vu
WMS khéc nhau c6 thé duoc thé hién chung, nhap lai voi nhau, thay doi kha ning hién thi,
muc do trong sudt (transparent). Mot WMS s& hd tro ba thao tac, trong d6 c6 hai thao tac
dau 1a bat budc cho moi WMS.

e GetCapabilities: cung cap cac thong tin metadata & muc dich vy, d6 1a dic
ta cho cac thong tin cua dich vu WMS va céc tham sé can thiét cho cac
y&u cau.

e GetMap: cung cip anh ban db khi nhan duoc cac tham s vé chiéu va
thong tin khong gian dia ly hop 1€.

e GetFeaturelnfo: truy van thong tin cua céc feature trén ban db.

Web Feature Service (WFS):[32] WFS cho phép moét client nhan va cap nhat
dir liéu khong gian dugc ma hda theo dinh dang GML tir nhiéu WFS khac nhau. Mét dich
vu WFS ¢6 thé cung cip cho ngudi nhiéu loai dinh dang dir liéu khac nhau, két hop véi cac
MapAPI, nha phat trién co thé xay dung cac wng dung bién tap, chinh sitra di liéu truc
tuyen.

WES ciing hd trg cac thao tac khac nhau, trong d6 2 thao tac nay 1a hay duoc sir
dung:

e GetCapabilities: cung cip cac thong tin metadata & muc dich vy, d6 1a dic
ta cho céc thdng tin caa dich vu WFS va cac tham sé can thiét cho cac
y&u cau.

GetFeature: déi twong dia 1i du6i dang GML khi nhin dwoc cac tham sé vé chiéu va thong
tin khong gian dia ly hop 1€.
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Phu luc B: Vi du

1. Mt sé trang WebGIS & nwéc ta hién nay

-Ban d6 iMap

http://imap.com.vn/

bay 1a mot trang WebGIS méi ra doi gén day, su dung cong nghé ma ngudn mé GeoServer
Cung cap cac dich vu vé tim kiém dia diém, hd trg tim duong di, duyét ban do,.

2 | # pgRouting Gallery — Ope wi:bgrs Tim v6i Google % V. [ VietNamGlS, Daota0 GIS. X ) " Ban do - iMap | Ban db Vi/ x [E=SE

g
1]

(— C' [} imap.comvn/Map

Dang nhap | E)ang ky

5
,ﬁ&f Mop Trd thanh thanh vién dé c6 thé chia sé dia diém cia ban!

[ Bando | vernn | B gl

= = & < x

Myanmar

Tim dudng di

Thém dia diém

TR 930

Quan dao Hoang Sa

o
Rangoon
(Vigt Nam)

Thailand

o BIEN PONG
Bangkok

Bdn doé iMap

-WebGIS cua tinh Vinh Phuc

http://webgis.vinhphuc.gov.vn/webgis/

Pay 14 WebGIS cua tinh Vinh Phiic xay dung trén nén tang Esri nham cung cap thong tin
vé thira dat va cac 1op ban dd chuyén dé khac, c6 cac chirc ning co ban dé duyét ban do,
bat tat cac 16p, va tim kiém thong tin.
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WebGIS tinh Vinh Phic

-Ban do cac khu céng nghiép Bong Nai (DIZAGIS)

http://gis.diza.vn:8080/

Day 1a trang WebGIS quan li cac khu cong nghiép & Bong Nai, cung cap cac cdng cu co
ban dé duyét ban db, xem thong tin ddi tuong, tim duong di. ..
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-WebGIS cua tinh Lao Cai

http://bando.laocai.gov.vn:8080/

Pay 1a WebGIS dé xem thong tin vé cac huyén vai cac 1op ban dd chuyén dé cua tinh Lao
Cai, ngoai ra WebGIS con két hop da phuong tién dé cung cap thém hinh anh, video cua

cac 16p chuyén dé cho nguoi xem.
"0 - poRotting Gallery —Ope ngwebg ~TimvéiGoogle X V. ] VietNamGIS, Dao tao GIS, X ) [} Tap ban db dién tirtinh L xw

(o C'  [9 bando.laocai.gov.vn:2 Xl =

Y BAN DO BIEN TU TINH LAO CAl

HTTP:/BANDO.LAOCALGOV.VN

I panh sach ban d6 Vi tri dia Iy tinh Lao Cai trong t& quéc Viét Nam
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- THANH PHO LAO CAl

- HUYEN BAC HA

- HUYEN BAO THANG

&~ HUYEN BAT XAT

- HUYEN BAO YEN

B~ HUYEN MUONG KHUONG
[#1- HUYEN SA PA

B HUYEN SI MA CAl

- HUYEN VAN BAN

Gidi thiéu tinh Lao Cai Hinh anh Lao Cai

" WebGIS tinh Lao Cai

-WebGIS cua tinh Ba Ria — Viing Tau
http://bando.tnmtbariavungtau.gov.vn/map.phtml?me=425579.73,1143715.73,426423.89,1
144729.20

Day la trang WebGIS cua tinh Ba Rja — Viing Tau, cung cip cho ngudi dung chic ning
duyét ban d6. Xem thong tin di twong. Po tinh khoang cach dién tich.

Trang Web nay dugc xay dung trén nén tang FrameWork Pmapper cua MapServer, c6 xay
dung thém chirc nang thém dia diém trén ban d6 nhung chua luu vao co s& dit lidu duoc.
Day la mot Framework manh, cung cap kha day du cac chirc ning cia mot WebGIS co ban
dé duyét ban d6 nhu cac cong cu phong to, thu nho, kéo thao, xem thong tin ddi tuong,
chtic nang bat tat cac |6p, thay d6i do trong sudt cua cac lop giup cho viéc chong 16p ban
d6 truc quan hon, tim kiém d6i tugng. Pac biét 1a kha nang xuét dir liéu ra cac dinh dang
PDF, XLS, CSV.
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WebGIS tinh Ba Ria — Viing Tau

-Trang WebGIS cua tinh Dng Nai:

http://tnmtdongnai.gov.vn/Atlas/

Pay 14 WebGIS cua tinh Bong Nai nham cung cap thong tin vé céc 16p ban d6 chuyén dé
cho ngudi xem, ciing cung cip cac chire ning duyét ban dd co ban va xem théng tin. Cong
nghé dugc stir dung ¢ day la cong nghé WebGIS cua hang Esri.
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-Trang Web cuaa thanh phé H6 Chi Minh

Pay 1a trang Web “gia WebGIS” cua thanh phé H6 Chi Minh, trang web ban d6 nay st
dung cong nghé Siverlight ciia Microsoft dé thyc hién, tuy nhién day khong phai la
WebGIS vi:

+Ban dd khong duoc tao ra tir dit liéu GIS hay co so dit liéu ma chi don thuan 1a mot tim
ban d6 gidy duoc scan lai dudi dang sd.

+Khoéng c6 co so toan dé xac dinh toa do, lugi chiéu khi ta phong to thu nho.

+Chtrc ning phong to thu nho thuc chat 12 viéc 1ap trinh xay dung cac ham dé phong to, thu
nho mot tim anh.

+Ta khong thé ttlu:c hién truy van, phan tich ddi véi ban db nay. "

[ Bvoch it 5 @i v~ X =5

€« Cc [ www.hochiminhcity.gov.vn/ThongTinThanhPho/Pages/ban-do.aspx

Tiéng Viét | English

Nhp ndi dung cén tim Tim kiém
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2. Vi du bai toan tim dwong di ngan nhat

Cho db thi G véi tap dinh V va tap cac canh E (d6 thi c6 huéng hodc khong hudng).
MJi canh cia d6 thi dugc gan cho mot nhan (gia tri khong 4m), nhan nay dugc goi la gia tri
cua canh hay hé s6 can tré. Cho trudc mot dinh xac dinh v, goi 1a dinh nQUOn Tim duong
di ngan nhat tir dinh v dén cac dinh con lai cua G. (Ttc 1a tim dudng di ngan nhat tir v dén
cac dinh con lai véi tong gia ciia cac canh trén duong di 12 nho nhat). Néu nhu d6 thi cé
hudng thi duong di nay 1a cé hudng.
Thuat toan Dijkstra: Ta co thé giai bai toan bang cach xac dinh mot tap hop S chira céac
dinh ma khoang céch ngan nhat tir no dén dinh ngudn v da biét. Khoi dau S={V}. Sau d6
tai mdi budc ta s& thém vao S cac dinh ma khoang cach tir né dén v 1a ngan nhat. Vi gia
thuyét rang mdi cung c6 mot gié tri khdng am thi ta luon ludn tim dugc mot duong di ngan
nhat nhu vay ma chi di qua cac dinh da ton tai trong tap S. Pé dé dang chi tiét hoa giai
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thuat, gid su G c6 n dinh va nhan trén moi cung dugc luu trong C, tic la Cli,j] bang gia tri
(c6 thé xem 1a do dai) cua cung (i.j). Néu i va j khéng co cung nol thi ta cho C[i,j]=G. Tasé
ding mot mang D ¢6 n phan tir dé luu d6 dai caa duong di ngan nhat tir v dén m01 dinh
cta d6 thi. Kho dau thi gié tri nay chinh 1a 46 dai canh (v,i), tac D[i]=C[v,i]. Tai mai budc
cua giai thuat thi D[i] s€ luu do dai duong di ngan nhat tir dinh v dén dinh i, duong di nay
chi dinh qua cac dinh da c6 trong S. Pé cai dit giai thuat dé dang, ta gia st cac dinh caa dd
thi dugc dénh sb tir 1 dén n va dinh nguon 1a dinh 1.

3. Yéu cau phan cieng may tinh ddi véi phan mém ArcGIS Desktop 10 cia Esri

e CPU Speed: 2.2 GHz minimum or higher; Hyper-threading (HHT) or Multi-
core recommended (Yéu cau téc do b xir Ii it nhat 1a 2.2 GHz/gidy, st dung
cong nghé xur 1i da ludng dir ligu).

e Processor: Intel Pentium 4, Intel Core Duo, or Xeon Processors; SSE2 or
greater (Yéu cau chip — bo vi xur I 1a tir Pentium 4, Intel Core Duo, or Xeon
Processors; SSE2 tro 1én)

e Memory/RAM: 2 GB or higher (Ram - Random Acess Memory la bo nhé
trong, tam thoi ctia may tinh, dung luong, téc do cua Ram quyét dinh s
lwong va kich ¢& chuong trinh c¢6 thé dugc chay vao clng mot thoi diém
ciing nhu lwong dir liéu co thé dugc xir ly ngay tic thoi, dit liéu trong Ram s&
mat di sau mdi 1an tit may tinh. Phan mém nay yéu cau Ram tir 2 Gigabyte
tré 18n).

e Screen Resolution: 1024 x 768 recommended or higher at Normal size (96dpi)
(Phan mém yéu cau d6 phan giai man hinh tir 1024 x 768 tré 1én, do phan
giai man hinh anh huéng dén kha ning va chét luong hién thi caa phan mém,
dic biét 1a cac phan mém vé d6 hoa, ban do...)

e Disk Space: 2.4 GB (Yéu cau dung luong (strc chira) cia 6 cing may tinh tir
2.4 Gigabyte tr 1&n. M&i mot phan mém cd mot dung luong khi cai dit khac
nhau va n6 doi hoi may tinh phai co6 da chd dé chia nd. Khac voi Ram, di
liéu trén 6 cing may tinh s& khéng bi mat khi tit may).

4. Mot s6 phan mém Map Server phé bién hién nay

Mapinfo MapXtreme Java Edition ** (MapXstreme): Mapinfo MapXtreme Java
Edition duoc thiét ké toan bo bang cong nghé Java ding dé tao ban d6 o server(mapping
server) theo ly thuyet chuong trinh ¢6 thé van hanh & moi noi. Cac (ng dung nham tao ban
do dugc Viét trén nén Java cho phép nhitng nguroi phat trién viét mot chuong trinh don trén
nhiéu nén khac nhau c6 cung cap may ao. MapJ APl la h¢ giao tiép trinh ung dung & phia
client duoc st dung dé két ndi voi céc mapping engine MapXtremeServlet.
MapXtremeServlet van hanh nhu chia khoa cua san pham nay, mot thanh phan phia server
quan ly cac yéu cau gui dén va tra vé cac dich vu thong tin ban do, bao gom céc anh duoc
yéu cau (GIF, JPEG), c4c dit liéu vector duoc yéu cau (thong qua cac phuong thic truy van)
VA C4C Yeu cau vé metadata. N6 tuwong thich véi tat ca cic Web Server/Browser duoc

% Khao sat goi thu vién GeoTools
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chang thuc bai J2EE va khdng can cai thém mot chuong trinh ndo. N6 ¢6 4 thanh phan:
dbi twong MAPJ, map Renderer dé hién thi ban d6, Data Providers dé két ndi véi cac co s
dir liéu khéc nhau, va MapXtremeServlet. Thanh phan kién trac co ban tao nén tinh linh
hoat cho MapXtreme trong viéc trién khai trén bat cir mot kién trac hé thong web nao. N6
c6 thé d& dang sir dung vai web server hd tro ISAPI, NSAPI, hay CGI gateways, chang han
nhu Netscape, Apache, hay Micorsoft Internet Information Server. Mot s6 yéu cau can
thiét dé thuc thi MapXtreme trong viéc tao ban dd la web server can phai hd trg
servlet/Java Server Page hay n6 phai dugc tich hop véi céc trinh phu hd tro servlet/JSP hay
chay doc 1ap véi servlet container chang han nhu trinh Tomcat, IBM WebSphene, iPlanet,
va céc trinh khac. Hon thé nixa, cau trac client side cho phép dat MapJ trén client-side. N6
c6 thé nhan duoc ban do theo ban d6 vector va hién thi ban d6 tir cac vector nay bang cac
su dung may ao Java dugc cai dat tai browsers.

ArcView Internet Map Server: ArcView Internet Map Server (AVIMS): la phan m&
rong cua chuong trinh ArcView GIS. Internet map server cung cip ArcView sessmn co
nghia 14 khi client tuong tic voi web server thong qua mdi truong internet dé yéu cau thong
tin vé ban do, web server thdng qua AVIMS cung cap mot phién lam viéc vai ArcView.
AVIMS cung cip cé&c chirc ning cong cu hd trg phd bién vé tim kiém, hién thi, truy vén
théng qua MapCafe Java applet. NO phu hop véi ISAPI(Internet Server Application
Programming Interface) va NSAPI (Netscape Internet Server Application Programming
Interface). Hoat dong theo mo hinh server-side, hd tro ca dinh dang dit liéu vector va raster
nhung raster thi sir dung cac dinh dang anh 1a GIF va JPEG. C6 nhiéu cach dé ca nhan hoa
cac trang AVIMS Webmapping, trong d6 cach don gian nhat 1a dung Avenue script.
Avenue script 1a mot méi truong phat trién va ngon ngi lap trinh hudng dbi twong cua
ArcView. Cac doan script do gilp cho ta co thé diéu khién 1am thé nao AVIMS dua ra céc
ban d6 theo yéu cau cua ngudi dung. Thuong Avenue hoat dong trong mot he thong cac
script dung dé xay dung 1én méi truong l1am viéc ca nhan dé quan 1y viéc giao tiép giira
Arcview va ESRIMap web server. Sir dung Java-based Applet dé xay dung GUI. Khi
ngudi dung thim trang Webmapping, apllet s& duoc download tir Web server xubng may
nguoi dung(client-side) va duoc bién dich nho vao may ao Java(Java Virtual Machine) cua
Web browser. O phia user khong can phai cai thém bat cir gi truéc khi st dung cac tng
dung Webmapping.

V& phia cadc phan mém ma ngudn mé, co hai dai dién tiéu biéu 12 Mapserver va
Geoserver, ca 2 diéu la nhitng phan mém Map Server ma nguén mé duoc si dyng nhiéu
nhat hién nay.

Mapserver: la dy an ciia OSGeo, va duoc duy tri bai cac nha phat trién tir khip noi
trén thé gioi. Ban dau duoc phét trién boi truong Pai hoc Minnesota (UMN) ForNet trong
du an hop tac véi NASA, va Bo Tai nguyén Minnesota (MNDNR). Sau d6 né dugc to chirc
bai cac du an TerraSIP, NASA tai tro du an gitta UMN va mot tap doan loi ich quan 1y dat
dai. Mapserver hd trg hau hét cac chuan cia OGC: WMS (client/server), non-
transactional WFS (client/server), WMC, WCS, Filter Encoding, SLD, GML, SOS, OM, la
mot chuong trinh ma nguén md duoc phét trién dé xay dung dit liu khdng gian trén céac
tng dung Internet. MapServer dugc bién dich trén hau hét UNIXes va chay dudi nén
Windows NT/98/95, Linux, Apache. MapServer n6i chung 1a c6 thé chay gidng nhu mot
g dung CGI trén http server. Ung dung MapServer dugc biéu thi bai ba thanh phan cét
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1Gi: Mapfile, file mau, tap hop dir liéu GIS. Mapfile dinh nghia cac dit liéu duoc sir dung
trong wng dung, hién thi, céc bién truy van, né giéng nhu tap tin file cau hinh cua @ng dung.
Mapfile chira céc thong tin vé ban do nhu 1am thé nao dé v& ban d6, chi giai, ban d6 duoc
tra vé tir cac cau truy van . File mau quan ly 1am thé ndo cac bang chu giai, ban dd hién thi
trén trang html. Mapserver str dung file hinh vector ESRI, hoac dir liéu dugc luu trix trong
cac co so dir lieu. Di vai dir liéu Raster Mapserver cung cap nhiéu dinh dang, nhung mac
dinh Mapserver hé trg geo Tiff file

GeoServer: la phan mém ngudén mod duoc viét bang ngdn ngir Java, hd trg tot hai
dich vu WMS va WFS. La mot du an mang tinh cong dong, Geoserver duoc phat trién,
kiém thir va hd trg boi nhiéu nhom ddi twgng va té chic khac nhau trén toan thé gioi.
GeoServer xay dung cac dich vu dua trén chuan OpenGIS. Hién nay, ¢ Viét Nam cd mot
s6 to chirc ca nhan da tim hiéu va trién khai phan mém nay trong d6 c6 Cuc Cong nghé
thong tin thugc Bo Tai nguyén va Moéi Truong.
Ngoai ra con c6 deegree, geomajas, MapBuilder,..

5. Mét s6 dinh nghia cac hé toa d$ trong EPSG

Hé toa d6 VN 2000 dugc dinh nghia boi EPSG:4756

"GEOGCS["VN-2000",DATUM["Vietnam_2000",SPHEROID["WGS
84",6378137,298.257223563,AUTHORITY["EPSG","7030"]],AUTHORITY["EPSG","67
56"1],PRIMEM["Greenwich",0, AUTHORITY["EPSG","8901"]],UNIT["degree",0.017453
2925199433, AUTHORITY["EPSG","9122"]], AUTHORITY["EPSG","4756"]]"

Hé toa d0 WGS 1984 zone 48 dugc dinh nghia boi EPSG:32648

"PROJCS["WGS 84 / UTM zone 48N" ,GEOGCS["WGS
84" DATUM["WGS_1984",SPHEROID["WGS
84",6378137,298.257223563,AUTHORITY["EPSG","7030"]], AUTHORITY["EPSG","63
26"]],PRIMEM["Greenwich",0,AUTHORITY["EPSG","8901"]],UNIT["degree",0.017453
2925199433, AUTHORITY["EPSG","9122"]],AUTHORITY["EPSG","4326"]],UNIT["me
tre", 1, AUTHORITY["EPSG","9001"]],PROJECTION["Transverse_Mercator"],PARAME
TER["latitude_of origin”,0],PARAMETER["central_meridian",105],PARAMETER]["scal
e_factor",0.9996],PARAMETER["false_easting",500000], PARAMETER["false_northing"
0], AUTHORITY["EPSG","32648"],AXIS["Easting",EAST],AXIS["Northing",NORTH]]"

Hé toa d6 cau WGS 1984 dugc dinh nghia boi EPSG:4326

"GEOGCS["WGS 84" DATUM["WGS_1984",SPHEROID["WGS
84",6378137,298.257223563,AUTHORITY["EPSG","7030"]], AUTHORITY["EPSG","63
26"1],PRIMEM["Greenwich",0,AUTHORITY["EPSG","8901"]],UNIT["degree",0.017453
2925199433, AUTHORITY["EPSG","9122"]], AUTHORITY["EPSG","4326"]]"

Ta c6 thé xem thém vé cac hé toa do ciing nhu tén ki hi¢u cua chung ¢ bang
spatial_ref_sys trong PostGIS hoic thuc hién Iénh truy van tim dinh nghia hé toa d6 minh
dang dung: select * from spatial_ref_sys where srid=4326;
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h File Edit Query Favourites Macros View Help
0O E E| é% \C' | (3] ﬂ'l p| B &Ps m ?5'3 [ | | é: |E[hm_kndauunpostgresﬂnﬁlhug

SCL Editor | Graphical Query Builder |
gelect * from spatial ref sys where srid=4326;

Output pane
Data Output |E1cp|air1 | Messages I History|
srid auth_name auth_srid | srtext projdtext
integer character varying(256) | integer | character varying(2048) | character varying(2048)
1 (4326 EPsG 4325 GEOGCS["WES 847, DATUM[™ +proj=longlat +datum =G5

DPinh nghia ciia EPSG vé WGS_1984 trong PostGIS

Tat ca céc 16p dir lidu cua dé tai s& sir dung hé toa d6 cau lon lat — WGS_1984
(Projected Coordinate System: WGS_1984 UTM_Zone_ 48N, Projection:
Transverse_Mercator) co6 EPSG:4326 do day 1a hé toa d6 dugc dung phd bién, da sb
ngudi ding s& quen s toa d6 lon lat hon 14 toa d6 cua VN-2000 hay WGS_1984 zone 48.
Heé toa do nay ciing duoc dinh nghia san trong file dinh nghia cac hé toa do cua
Mapserver.

[ DAmsdwhprojinadiepsg - Notepad=+ —— T o . . AN
File Edit Search View Encoding Language Settings Macro Run  Plugins Window 7

D BHBRHEI 4B delthl 23 BEIEI(EZIDINER| &Y

H style.ces | H signup.php IE signup.htm | H timduong-vietutd.html | B webmap service txt | B wis output txt | B wfs_ogrmap IE mapsery (5).exe | H indesx.ntml |E osm.html] [ epsg |E hcm200%13.html | =]
23] # WGs T2

494 [=/<4322> +proj=longlat +ellps=WGS72 +towgs64=0,0,4.5,0,0,0.554,0.2263 +no_defs <>

495 # WGS T2BE
496 []«4324> +proj=longlat +ellps=WGS72 +towgs84=0,0,1.9,0,0,0.814,-0.38 4no_defs <>

497 # WGS 84

498 £/<4326> +proj=longlat +datum=WGE84 +no_defs <>

23 # EPSG: 900913

500 []<2002813> +proj=merc +a=6378137 +b=6378137 +lat_ts=0.0 +lon 0=0.0 +x 0=0.0 +y_ 0=0 +k=1.0 +units=m +nadgrids=gnull +wktext +no defs <>
501 # RGSPMO&

502 []«4483> +proj=longlat +ellps=GRSB0 +towgs84=0,0,0,0,0,0,0 +no defs <>

File dinh nghia SRID cua EPSG trong Mapserver

Thong qua file nay, ta co thé dé dang khai béo thém bat ki hé toa d6 nao ma
Mapserver chua khai bao.
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Phu luc C: So sdnh

1. Nhirng wu diém va han ché ciia WebApp so véi phan mém Desktop

Thay vi phan mém Desktop ca nha phat trién va ngudi st dung déu phai tra phi néu
phan mém d6 c6 ban quyeén thi WebApp s& dugc cung cap mién phi cho nguoi diing
CUol.

Chi can c6 mang internet 1a ngudi ding c6 thé sir dung tng dung caa ban moi Iic va
Mo1 noi.

Thudng thi yéu cau vé cau hinh cua may tinh khi cai phan mém sé& cao hon khi truy
cap WebApp, v6i mot may tinh cdu hinh binh thuong, ¢ kha nang duyét Web 1a c6
thé str dung duoc céc ung dung trén Web.

Ung dung cua ban cd thé cing ldc phuc vu cho nhiéu ngudi.

Kha niang phan phdi, duoc nhiéu nguoi biét dén tng dung cua ban cao hon thong
quan cac cdng cu tim kiém

Tam Ii nhiéu nguoi khong ranh vé may tinh rat ngai khi phai cai phan mém, do vay
WebApp s€ dugc ho tng ho hon

Kha nang quan Ii, cap nhat ang dung cta ban sé& linh hoat hon, cap nhat mot lan, tat
ca cac ngudi dung s& duoc str dung phién ban méi lién. Néu 12 phan mém cai dit thi
ngudi ding phai down gdi update v& cap nhat, rat mat cong va phién phuc. Va co
nhiéu kha ning, nguoi ding khong cip nhat nén mot sé tinh ning méi ho khéng
duogc st dung, kha nang xung dét cac phién ban vai nhau.

Tuy nhién WebApp ciing c6 mdt s6 han ché 1a yéu cau dudng truyén mang ciing phai tir
muc trung binh trg 18n, khdng phu hop véi céc ung dung phic tap do gigi han vé téc do
duong truyén, kha ning xu If cua Server. Céac thao tac trén WebApp thudng phai chiu mot
khoang thoi gian truyén tai thdng tin, di liéu, xu I nén téc do 1am viéc thuong cham hon
so v&i phan mém Desktop.

2. So sanh giira mét s6 phan mém Map Server thuwong mai va phin mém Mapserver

Tong quan Ve kién tric h¢ thong
a/ Cac hé dieu hanh ho trg cho client-server cuia WebGIS

Product Name Client OS Server OS

Win NT |Win9x |Mac |Unix 'WinNT |Win9x |Mac |Unix
MapXtreme Y Y Y Y Y Y Y Y
ArcView IMS  |Y % y |y |y Y N Y
MapServer Y % Y |y |y Y -y

So sanh céc hé diéu hanh hé trg Map Server

Nhin chung, Mapserver tuong thich v&i tat ca cac hé diéu hanh pho bién danh cho

Server va Client hié

n nay.

So sanh céc chirc nang giita cac phan mém
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b/ Céc feature va cong cu

Supported features MapXtreme ArcView IMS MApServer
Map label Y Y Y
Layer control Y Y Y
Zoom scale Y Y Y
Index map Y Y Y
Thematic map Y Y Y
Query tools Y Y Y
Dynamic lettering Y Y Y
Spatial analysis
supported Y Y Y
geo-coding Y Y Y
Database JDBC ODBC (ArcView) 0ODBC
XML protocol Y N Y
Netscape or Netscape or
Netscape or Internet
Browser supported Explorer versions 4. Inter_net Explorer '“‘ef.“e‘ Explorer
X Of greater versions 3.x or versions 4 .x or
’ greater. greater.
Raster/Vector Display YIY Y/N Yy
Supported
Programming language |Java Avenue/Java any CGI
_ Java Serviet/Applet |Basic Html/ :
Technical level skill Avenue Basic HtmI/CGI
Prototype Builder
Wizard Y Y N
Plug-in/Other software | Tomcat/other serviet ‘;;cv'r% ir’: N
required container Seorger

So sanh cac chuc nang giira cac Map Server

Nhin chung, so véi cac phan mém mé ngudn dong nhu MapXtreme, AVMS..thi Mapserver
c6 cac chirc nang tuong tu, dic biét c6 hd tro giao tiép XML so voi AVISM, ddy 1a mot thé
manh, gidp c¢6 nhiéu lya chon hon trong viéc giao tiép, truyén tai cac siéu dir liéu.
Mapserver ciing hd tro day du viéc hién thi ca dir liéu Raster va dir liéu Vesto. Tuy nhién,
Mapserver khdng c6 thuat si hd tro viéc xay dung mot trang WebGIS ty dong nhu cac phan
mém co6 phi. Piéu nay doi hoi ngudi phét trién phai tu lap trinh tat ca tir giao dién, chic
ning cho dén cac cong cu dé xdy dung hé thong cia ban than. Nhung bu lai, ddi voi
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Mapserver, phia ngudi dung cudi (client) khdng can cai dat thém bat ctr san pham nao dé
c6 thé chay dugc WebGIS.
3. So sanh giira phan mém Mapserver va Geoserver

Ca 2 may chu WebGIS déu c6 nhitng wu va nhuoc diém riéng va xét vé téng thé thi
chire ning cua ching 1 gin twong duong nhau. Tuy nhién, theo danh gia cia Ramsey™ thi
MapServer dugc coi 1a dy 4n ma nguon maé thanh cong hon ca. Theo danh gia cua dé tai thi
MapServer c6 nhitng vu diém sau:

- MapServer hd tro nhiéu dinh dang dit liéu hon, tbc do nhanh hon va dé cai dit hon
(thuc té dé cai dat chi can chép vao mot thu muc rdi chay file Install.bat 1 xong).

- MapServer c6 "thi phan™ 16n nhat trong s cac may chi WebGIS ma nguon mé do
d6 né duogc hd tro tot nhat tir cong ddng ngudi st dung. MapServer dugc st dung trong ca
cac co quan cong quyén l1an cac té chirc tu nhan. Vi du dién hinh 13 MapSever duoc sir
dung thanh cdng trong hé thdng chinh phu dién tir (e-Government) cua ving Bavaria,
CHLB buc'®.

- MapServer dugc hd tro boi kha nhiéu cdng cu phét trién tng dung WebGIS cua
c4c hang thir ba, trong d6 c6 CartoWeb - tién ich md nguon mo ciia hang CampToCamp
SA (Thuy S¥).

-Mapserver c6 nhiéu Framework dugc xay dung tir né, gidp ngudi dung c6 nhiéu
lua chon hon khi xay dung cac hé thong WebGIS nhu: Pmapper, Mapfish, Mapbender...

Mot s6 so sanh vé thoi gian hoi dap va chat luong ban d6 xuat ra cua hai phan
mém[20]:

Output quality and performance

GeoServer MapServer
Response 0.8 to 1.0 seconds with (0.4 to 0.6 seconds
time USE_JAI_IMAGEREAD=true

0.6 to 13 seconds with

USE_JAI_IMAGEREAD=false
Image size (63,574 bytes 78,327 bytes

1> Ramsey P. The state of Open Source GIS. Refractions Research Inc., 2007.
16 Espada G. P. Free and open source software for land administration systems: a hidden treasure? FIG Working Week
2008, Stockholm, Sweden, 14-19 June 2008.
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The map

r/

) MR A ) 3] ) ST A) 327
U R a AU R a2 3
Quality Adequate, but quite fractured Lovely
Comments |A significantly slower response than MapServer, Faster and much nicer image.

and a worse image.
I couldn’t find any difference between the
different  re-sampling  methods, perhaps
suggesting that the settings were not taking
effect (I've seen GeoServer GUI issues like this a
couple of times now, requiring diving into the
XML config files). Later — yes the settings were
present in the XML config, but seem to make no
difference to the output.

If we turn off bilinear re-sampling, then the
response time improves to around 0.3 seconds
and the image deteriorates slightly as shown
below (becoming similar in quality to the
GeoServer map).

So sanh ve chat hwong ban do duroc tao ra tir Mapserver va Geoserver

Output quality and performance when re-projecting

(So sénh vé chat luong ban d6 duoc tao va hiéu niang khi chuyén d6i hé toa do,
trong trudng hop nay la chuyén vé hé toa do spherical Mercator hay dugc ding trong
OpenStreet Map, Goolge Map va Bing Map)

GeoServer

MapServer

Response time multi-

0.2 to 1.2 seconds

0.1 to 0.5 seconds
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http://www.esdm.co.uk/Data/Sites/1/media/wlw/esdm_uk_basemaps-50krastercolour[4].png
http://www.esdm.co.uk/Data/Sites/1/media/wlw/mapserv[4].png

tile (30 tiles each
256x256 pixels)

time |10 seconds
(1725 «x

Response
single-tile
1173 pixels)

Image size (typical 29,169 bytes
256x256 tile)

Image size (1725 x|1,041,098 bytes
1173 pixels)

The map (256x256 |||

Irf" El‘_;%}“‘jf f

\\_{_:

tile) O
- \, ]
WU \
-1- o )
’I n t e
b E?! ';
G\CH o232 \J@Lril
= Parley- 4
Commaonr
) L
: " .«,1=-..+' —T ) |
Quality Pretty horrible

6 seconds

37,261 seconds

982,050 bytes

Very good

So sanh ve chat lieong ban do tao ra khi doi hé toa dé

Nhin chung, ban db duoc tao ra tir dich vu WMS caa Mapserver ¢6 thaim mi cao hon so v4i
Geoserver. Chat luong hinh anh ciing cao hon (diéu nay duoc thé hién qua dung luong file
anh), thoi gian hdi dap ciing nhanh hon so véi Geoserver. Tuy nhién Geoserver lai c6 hd
trg giao dién GUI, do vdy s& than thién va dé sir dung hon cho ngudi lan dau tiép xtc trong
khi d6 Mapserver hoan toan khong c6 giao dién chuong trinh, ngudi ding khi mudn thiét
lap, chinh stra gi déu phai dung giao dién Dos Command-Line. Gay kho khin cho nguoi

khong chuyén.
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http://www.esdm.co.uk/Data/Sites/1/media/wlw/geoserv_900913.png
http://www.esdm.co.uk/Data/Sites/1/media/wlw/mapserv_900913.png

4. So sanh giira PostgreSQL, MySQL va Oracle

a/ Hé diéu hanh

Windows |MacOS X Linux BSD UNIX 70 [[Fn 111
MySQL Cé6 Cé6 Cé Cé Cé C6 thé
Oracle Cé Cé Cé Khong Cé Cé
PostgreSQL Cé Cé Cé Cé Céo C6 thé

So s&nh su hd tro ciia hé diéu hanh doi véi cdc co sé dir liu
b/Céc tinh nang co ban
ACID Referential Transactions Unicode
integrity

MySQL Phy thuge 0351 phy thuae 0300 | ppo biac (1#fo_331] C6 / UTF-8 3-byte) & UCS-2
Oracle Cé Cé Cé Cé
PostgreSQL c6 Cé C6 C6/ UTE-8 (4-byte)

So sanh cdc tinh nang co ban cua cac so dir liéu

¢/ Ho tro bang va khung nhin

Bang tam | Khung nhin cy thé
MySQL Cé Tuong ty [[#n_66]]
Oracle Co Cé

So sanh Vé tinh nang hé tro bang va khung nhin
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d/ Chi muc

Ciiy R-/Ciiy R+ Him biim Bidu thife Chimpe | Chimuc | Bitmap | GIST
(4p trinh) | tifng phiin dio
MySQL trong SQL 5.0 MyISAM, chi ¢6 bing Khong Khéng Khiing Khéng
BDB, hodc bing InnoDB HEAP Khing
Oracle chi ¢6 & phién bin EE Bing g0p c6 Khéng Cé C6
Khong
PostgreSQL Co Co Co Cé cé Cé Co
[ _10107)
So sanh vé chire nang chi muc
e/ Cac ddi tugng khac
tye [[#ta_10/11]) routine (¥ 10111
MySQL Khéng Cé Cé Cé Cé Cé
Oracle Co Cé Co Cé Cé Cé
PostgreSQL Cé Cé Cé Cé Cé Cé

So sanh vé cac hé tro khac

So sanh giira 3 hé quan tri co s& dir lisu MySQL, Oracle va PostgreSQL thi thiy rang, hé
quan tri co so dir I[éu PostgreSQL rat manrl, no hoat dong dugc trén hau héet cac hé dieu
hanh, ho trg rat nhiéu tinh nang co ban, va ho tro rat nhiéu kiéu danh chi muc.

5. So sanh giira Apache va I1S

Cost:

Basic
authentication:

access

Digest access

authentication:

Apache
Currently 3.86/5

Rating: 3.9/5 (130 votes)

Free

Yes

Yes

1S
Currently 3.34/5
Rating: 3.3/5 (121 votes)

Bundled with Windows NT family
products

Yes

Yes
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HTTPS support:
Virtual hosting:
CGl support:
FastCGlI support:
Servlets:

SSI support:
ASP.Net support:

Runs in user or kernel
space:

Administration console:
IPV6:

Developed by:

Initial Release:

Latest Release:
Portableconfiguration:

Operating
supported:

Systems

License:

Website:

Yes
Yes
Yes
Yes
No
Yes
Yes (via "mod_aspdotnet” module)

user space

Yes

Yes

Apache Software Foundation
1995

2.4.2 (released 2012-04-17)
Yes text/file

Cross-platform (Windows, Mac OS
X, Linux, BSD, Solaris, eCS,
OpenVMS, AlX, z/0OS)

Apache License 2.0

http://httpd.apache.org/

Yes
Yes
Yes
Yes
No

Yes
Yes

kernel or user space

Yes

Yes

Microsoft Corp.

With Windows NT 3.51

8.0

Yes (Import & Export ) binary

Windows

Proprietary

http://www.microsoft.com/iis

Bang so sanh gitra Apache va IIS
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6. So sdnh PostgreSQL va MySQL

Néu xét dudi goc do quan tri co s dir liéu thuan tay (khong co di liéu khong gian)
thi MySQL la DBMS ma nguon mo pho bién nhat hién nay. MySQL duoc sir dung rat
nhiéu trong cac hé thdng tir nho  dén 16n nhu WordPress, Wikipedia, Google hay
Facebook[23]. Bé quan ly dit liéu khong gian, MySQL c6 phan mé rong Spatial Extensions.

PostgreSQL (tién than 1a Postgres) dugc thanh lap nam 1986 bai nhém cac nha khoa
hoc & truong Pai hoc Berkeley, Hoa Ky. Tir nim 1995, PostgreSQL tré thanh phan mém
ma& ngudn mo. PostgreSQL ¢6 phan mo rong dé quan ly dir liéu khdng gian 1a PostGIS,
duoc thanh 1ap bai hdng Refractions Research (Canada) tir ndm 2001. Pén nam 2006,
PostGIS duoc chinh thic thira nhan 1a twrong thich v&i chuan dir liéu khdng gian cuaa OGC
(Open Geospatial Consortium). Theo danh gia cua cac nha nghién cuu, PostgreSQL /
PostGIS ¢ chic ning khong thua kém nhiéu so voi cac phan mém thuwong mai ESRI
ArcSDE, Oracle Spatial, va DB 11 Spatial Extender'’.

- PostgreSQL duoc st dung rong rii hon nhiéu MySQL trong cac ¢ng dung c6 lién
quan dén di liéu khéng gian. Ly do 1a vi phan mé rong PostGIS cua PostgreSQL ¢6 sém
hon nhiéu so vai Spatial Extensions cia MySQL (chi c6 tir phién ban 5.0.16). Bén canh do,
kha nang luu trit, xi ly dir liéu khéng gian cta PostGIS cling manh hon Spatial
Extensions'®,

17 Shashi Shekar, Hui Xiong (editors). Encyclopedia of GIS. Springer, 2008.
18 Espada G. P. Free and open source software for land administration systems: a hidden treasure? FIG Working Week
2008, Stockholm, Sweden, 14-19 June 2008.
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Phu luc D: Thuc hién

1. Xir li dir li¢u trwéc Khi sie dung

Ncn chinh dz lidu

-Kiém tra 16p dit liéu cua Bo tai nguyén méi trudng, ta thay dir liéu nay bi léch
khoang 240m so véi thuc té 1 16p dit liéu cia OpenStreet Map

4 Quantum GIS 1.8.0-Lisboa - lech
File Edit View Layer Settings Plugins Vector Raster Database Web Help

N RAEd G RRPPPELESIERY 28000 2@

% d (7 R,T ue | V4 ":" Q, Q, [ Q.‘ Q, \~' N Q P 0 & Measure [ o] 3
ANV ODNBRIARDDC @ T-e D[ED R R |20 - [~
Layers (&)X = Segments (in meters)

241.272

% \¢_ DuongGiaoThong
2 % @ congvien

2% @ snoHo
]

% [E openstreetMap
2 % @ Honinng

Control rendering order

‘Shortest path

Start

Stop

Criterion Length

Length

Time

Calculate Export Clear
53 Help

KT8 R HO0A%R

Coordiate: | 11879261‘12’11781 |[scate |[w:15507 [~ ][§7][a¢! Rencer || epsc:3ss | [@][ &)
Dir liéu bi léch so vdi thuc té

Do viy ta tién hanh ndn chinh bang céng cu Spatial Adjustment trong
ArcMap.Dé€ thuc hién nan chinh, ta can c6 mét I16p doi chiing, do vay ta s€ lay di li¢u giao
thong cuia OpenStreet Map ve lam 16p dir liéu doi chirg dé nan chinh.



[ Untitied - ArcMap o e

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DEEd& % HE x| 9~ d- s - EEEBIE P asDateset- ([ ] Filters -
ARAMQ@EHE e -0 8 @B MHI B i B
[# hem-osm-gt =] B B @ s0 [ i Editor- | » leth # 2 |E BB . Spatial Adjustment - | K
Table Of Contents. I x :
::Q} 8|5
A s |
o B3 CAUsers\Welcome\Dacu

= O diadanh
.

= O congtrinh
.

=0 cau
®

[=] network

& O ranhhanhchinh

= O ranhquan

= O congvien
O

= O songhe
(]

ve_district

= O vs_ward

= £ CAUsers\Welcome\Docu
5]

< . r

&l ArcToolbox | =l Table Of Co... | [EB | 2 u < 1 r

106.767 10852 Decimal Degrees

saines 4 ajealn [

yaseag §] | Bojeren &l

Ndn chinh diz liéu nén so véi OpenStreet Map

s B
i Link Table 23
1D ¥ Source Y Source ¥ Destination ¥ Desting * Delete Link
4578 106.655818 10, 777350 106.657672 10,7783
4574 106,655300 10, 777384 106.657754 10,7763
4530 106.655977 10, 777428 106.657831 10,7764
4531 106.656004 10, 777501 106.657358 10,7765
4582 106, 656000 10, 777589 106.657354 10,7756
4583 106,655996 10, 777678 106.657350 10, 7756
4534 106.655992 10, 777767 106.657346 10,7757
4585 106,655983 10, 777856 106.657342 10,7758
4586 106,655983 10, 777945 106.657838 10,7789
4537 106,655995 10, 773030 106.657349 10,7770
45358 106.5656035 10, 773109 106.657389 10,7771
4539 106.656102 10,773167 106.657356 10,7771
4590 106,656171 10, 773223 106,653025 10,7772
4591 106,656240 10,773279 106.658094 10,7772
4592 106.656309 10, 778334 106.658164 10,7773
4593 106.656379 10, 773390 106.658233 10,7774
4594 106, 6564438 10, 773445 106.658302 10, }'}'?4|_|
4595 106.656517 10, 778502 106.658371 10,7775 =
1 | 11} 3
RMS Error: 0.000031
P A

LinkTable



File Edit View Layer Seftings Plugins Vector Raster Database Web Help

T mEdce RRPPPPFERP ZEL K0 Fad
« 0 2HAAANALR PO
CrBONBRIAKAD0C Po -« DGFPRRT- P BVERD vw o e- B

Layers (&)%) = Z
songho | =7 | | | S (R G o A
] | g " F—— i | AL
\
\

Shortest path
Start
Stop
Criterion Length
Length
Time
Calculate Export Clear

“?Q‘sgﬁ.

[%]][ coordinate: || 11878908,1211239 |[scate [[1:15507 | ~[87][3¢ Rencer |[epscizest |[@)][ &)

Két qua sau khi nan chinh

Xay dung dir ligu cho phan tich mang
Riéng d6i v6i 1op dit liéu giao thong, do con dugc dung dé thuc hién phan tich
mang, do vay ta can xir i dé phu hop véi cac tham s dau vao cua thuét toan tim dudng di
ngin nhat. Nhitng yéu ciu cua toan tim dudng ngin nhat bang thuat toan Dijkstra ddi voi
lop dit lidu 1a:
DPuong di phai dugc cit tai cac giao diém.
Thudc tinh ctaa dit liéu phai c¢o6 cac truong dit liéu sau hoac twong duong:
e Id: M4 caa mdi con duong
e Cost: Hé s6 can tro
e Reverse cost: La chi phi di nguwoc lai tr Target dén Source. Néu
Reverse cost = cost thi 1a d6 thi v huéng.
e Source vertext id
e Target vertext id
Qua trinh x&y dyng mang giao thong dugc thuc hién trén ArcMap va Postgis
Bién tap trén ArcMap
Tao Topology
Dir liéu phan tich mang yéu cau cac doan duong phai cat nhau tai tat ca cac giao
diém, do vay ta s& dung Topology dé bién tap dit liéu trén ArcMap
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L ‘ EE '
Mew Topol
ew Topology -
Specify the rules for the topology:
Feature Class Rule Feature Class [ Add Rule ]
network Must Mot Intersect
network Must Mot Overlap Remove
network Must Mot Self- Ove.., [ = ]
netweork Must Be Single Part e
[ Load Rules. .. ]
[ Save Rules. .. ]
[ < Back ][ Mext = ] [ Cancel

Tao Topology trong ArcCatatalog

Tao xong Topology
=3 network.gdb
=] ﬁ network
(=) network
HI network_Topolegy

Ta tién hanh dung cong cu Topology trong ArcMap dé stra dit liéu
& - w L H IS E [P -

Sau khi chinh siza Topology trong ArcGIS, ta tien hanh xay dung bdng network
trong PostGlIS.
Pua dit liéu giao thong da duoc bién tap bang ArcMap khi ndy vao PostGIS.
e Mo Qgis vai plugin SPIT.
e Chay Plugin, tao mot lién két méi (new connect) dén Database vira tao
trong PostGIS (la Database cua trang Web)
e Ping nhap vao két ndi, lya chon duong dan Shapefile, khai cac thong tin
vé hé toa do (SRID) va tén truong hinh hoc khdng gian (geom).
Nhan OK dé SPIT dwa dir liéu vao PostGlIS.

Xay dyung céac truong, cac quan hé Topology theo y&u cau cua Pgrouting
Bai toan tim duong di ngan nhét yeu Cau moi doan duong phai c6 diém dau va
diém cudi. Do vay ta can tao diém dau va diém cudi cho mdi doan dudng. PostGIS c6 ham
nay nay la st_ startpoint(geometry) va st_endpoint(geometry)
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Ta mo PostGIS, chon Database cia Web rdi chon bang chua dit liéu dudng giao
théng. Mo hop thoai Querry va nhap doan Iénh SQL sau:

CEEATE OR REPLACE VIEW road ext AS

SELECT *, =t startpoint(the geom), =t endpoint (the geom)
FROM road:

(40 potaminm T

File Edit Plugins WYiew Tools Help

g e \l'lm.aﬁ

- thuadatgovap
- thuadathocmon

= .

Object browser _ Properties | Statistics I Dependencies I Dependents
---Iﬁ diadiem e vl
---Iﬁ duongbo LS S
-3 duongsat i=|Mame network
---Iﬁ giaothong i=|0ID 89513
---Iﬁ khudancu “=|0wner postgres
([ network :=|Tablespace pg_default
E nude i - -
- point [+ Query - hem_kodau on ‘pcstgres@localhost:ﬂ_{?
[ ranhhanhchinh File Edit Query Favourites Macros View Help
- ranhguan . ~ _ F
E songho SQL Editor | Graphical Query Builder |
#)-[ spatial_ref_sys CREATE OR REPLACE VIEW road ext AS
"'ﬁ muadaﬁ:mhthanh SELECT *, st_startpoint(the_geom),
"'E thuadatcangio st_endpoint (the geom)
E thuadatcuchi FROM rl:rad:l
.
.

Mo h'ép thoai truy van SQL trong PostGIS

Ta tao mot bang Node c6 kiéu hinh hoc dang diém dé luu cac quan hé giita cac
canh cua mang lai
CREATE TABLE node AS
SELECT row number () OVER (OFDER BY foo.p)::integer AS id,
foo.p AS the geom

FROM |
SELECT DISTINCT road ext.st startpoint AS p FROM road ext
THION
SELECT DISTINCT road ext.st endpoint AS p FROM road ext

} foo

GROUF BY foo.p;

Cudi cing ta gom tat ca cac diém dau diém cudi, cac quan hé topology trong ban
node lai dé€ tao mot ban network hoan chinh

60



CREEATE TABLE network AS
SELECT a.*, b.id as source, c.id as target
FROM road ext AS a
JOTHN node AS b ON a.st_startpoint = b.the geom
JOIN node AS c ON a.st endpoint = c.the geom;

Két qua ta c6 mot bang giao thdng network vai cac node luu giit quan hé khong

gian gitra hai doan.
7 Qa5 130-Lsvon -

File Edit View Layer Settings Plugins Vector Raster Database Web Help

I HEB LS RRPPPASURP 2.t Ko pad

& PTG @*3‘9&@” Q.QQQ\@O

AP ORBRIAODC PR-TL-xBEm-Q2RK/T P O EOD s 98- B~
Layers &)X @6481

6704 @t
%\ network e ¢
#6077 §6426
6760
6233 4
6052 6480 86572
86346
6521 Wi
6409
%) Control rendering order §6238 é §6735  @b776
Shortest path B $5245 6725
85987 @6582 6665
- 86470 @ g6737 86777
E3 §6317
Stop 6626 §6702 g
E3 §6127 g 6518
Criterion Length -
Leoath Sl 6671 86753
Time Y 6581
6035
Calulate Export Clear ¢ §6281
¢
3 Hep 86113 s g6711 é
RTE ' RE w0
B o.. B % [5]] coorainate: | 106.68949,10.78495 |[scate |[r:2682 |~ ]|[S7][a¢] Render || £psc-2zas | [@][&]

Bang dir lieu network va node
Gio ta kiém tra thir ham Dijkstra dd duoc load vao PostGIS chua. Ta thuc hién

truy van dé tim dudng di ngin nhat giita hai diém 16233 va 16703, lay théng tin vé& ddi
tuong hinh hoc va gid cta nhitng doan duong di qua.
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— =
[m’(’ Query - hcm_kodau on postgres@localhost:3432* o —— Elﬂlg

File Edit Query Favourites Macros View Help
OB E| o & o | &\ ﬂl| p| b BEDg = m | 2 |§[hm_kodauonposhgres@omlhust:
SQL Editor | Graphical Query Builder | Scratch pad X
gelect gid, st _AsText (the_geom) a3 the geom i
from dijkstra sp('network',l16233, 1ETI:IE|:|_: il
1 P
Qutput pane >
Data Output |E1cp|ain | Messages I History |
gid the_geom
integer | text
II 1 3558 LIMESTRING{108,6347425593: “
2 4586 LIMESTRIMNG{106, 6881145990
3 3559 LIMESTRIMG(106, 687257568t
4 953 LIMESTRIMG{106, 693027 1060
5 4531 LIMESTRING(106, 6358956659
] 4532 LIMESTRIMG{106, 6839837220!
F 4519 LIMESTRING{106. 685956559
DK, Unix Ln2Col39Ch&3 7 rows. 225 ms
aas— & » = - = = = - = W — = = & = —am——aw— = = ¥

Truy van Dijkstra trén PostGIS

Két qué di tir node 16233 dén 16703 ta phai di qua 7 doan duong. Ta hién thi truy van trén
QGIS (dung plugin DB Manager dé truy van SQL PostGIS trén QGIS)

2 cumamors 150 ten ™ N = | = |

File Edit View Llayer Settings Plugins Vector Raster Database Web Help

jgﬂuidﬂifiiﬁcﬁhﬂm,x—il.'v'-P‘O/jﬂ)_Aj
«00d bl 2SQAQAAAALR L0

-y — - u a a a 3
= . ’ =
{23 02 Marager CE = ko - P B E@E S m €@ %w- B
Database Schema Table ‘ go481 .
; =] p e o @t
- -
8 =5 SQL window - hem_kodau [PostGIS] _— m
Refresh  SQL window J
e Info | Table | Preview | || 5o query:
dnb-line (=] select gid, st_AsText{the_geom) as the_geom
dongnambo-line network from difkstra_sp(netwark’, 16233, 16703);
giaothong
hem
£ hem_kodau f
B @ public General info
o cau Relaton type: Table
«% congtrinh Owner: postgres
_- congvien Pages: 2110
% d - % diadanh Rows (estimation): 29847 E7a
o5 diadiem Rows (counted): Unknown (find out} Execute (F5) | 7rows, 0.2 seconds Clear
£ duongbo Privieges: select, insert, update, delef)| ‘
& duongsat Resuit:
Stg
geography_columns £\ No primary key defined for this table! aid the_geom |
[E] geometry_columns
Ay 1/3558 LINESTRING(106. .
% giaothong
St @ Khudancu PostGIS (]
2 network 2|4586 LINESTRING(106. .
network Column: the_geom
= Geometry: LINESTRING 3|3559 LINESTRING(106.
cri network Dimension: 5
i 1@ node Spatial ref: WGS 84 (4326) 4953 LINESTRING{106. g
E point Estimated extent:  106,35284, 10.39252 - 108/ | i
Tind - ranhhanhchinh Extent: (unknown) (find out) %] Load as new layer
\,ﬁ\ ranhquan @ N
[l _ractar ralimne £ i
Column with unique . . Retrieve
BT T2 aid Geometry column |the_geom| columme o
o T .
Hel @7
L2Yis . I reme ]| routing Tt
8 ‘ . saL 3 1}: 0 a '*'I' IE Cose
- - . e [El[=

Truy van SQL trén QGIS
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. Quantum GIS 1.80-Lisboa h
File Edit View Layer Settings Plugins Vector Raster Database Web Help

1 REdEE ARPPPRSERY Z2EL N0 D
«FOY el a9 QARRRAQAALO
CARONBRIINADDC PR OB ORI P A/ ERD o

eee- B

&

Layess (8]
% & routing
% %,: o ‘ 6704 &t
6077
6760
233 4
§6052 \
%) Control rendering order 6238 86735 @6776
Shonas: path #6245 §6725
. 85987 §6737 @777
86317 '
P 6626 §6702 .
#6127 J g6 6518
Criterion Length .
Lol e 46671 46753
Tine e 46456 6581
6281
Clear
6711 @t
S / 6625 o
fRELO %D
Coordinate: | 106.68947,10.7869% |[scate |[r:268s |~ ]|[S7][a¢] Render || epsc.<z2s | [@][&)]

Két qud truy van Dijkstra trén QGIS

Két qua tim dudng ciing phu hop véi Plugin Road graph cua QGIS
(2 Quantum GIS 1.80-Lisboa )

TmaEdddc RRAPPPEASUR® Z7al N0 2D

«FOY el a9 QARIRIAAQLALO

A0 RBBINAODC PR R-axEBE-PRR/T- P B/ FERD v ee- B
Laves go4s1

6620 #0704 ot

86760

§6735 @6776
§6725

§6737 85777

%) Control rendering order
Shortest path

Start
(106.685,10.7855)

Stop
(106.693,10.7846) 6127 §6388 (o

Criterion Length -

g6626 §6702

Length | 1. 6215 i i
ength | 1.23259e-05km ¢ §6671 §6753

Time | 1,23259e-05h 46466 ‘6591

6035
Calauate Export Clear ’ N
¢
(34 6113 §6711 ¢

sotel ¢ 6625

KT8 20N
B o. B % ] Con!dinu‘le:” 106.68572,10.78180 |[Scate |[ 14683 |~|[S7][a¢] Render |[£psc<a25 |[@][&)]
Keét qua tim duong di bang Road graph plugin

Swra font chir trong bang thugce tinh
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Do font chit trong dir liéu xin & Bo tai nguyén st dung Font chr khéng phai
Unicode, s& gay kho khin cho qua trinh hién thi thudc tinh trén Web sau nay nén dé tai
chuyén tat ca vé Unicode
Tuy nhién, ma Font trong dir liéu lai 12 ma Font réi (nhiéu loai Font chir khac
nhau trong mot 16p) nén khdng thé nao chuyén tat ca vé mot kiéu duoc. Dé tai quyét dinh
ddi tat ca vé tiéng Viét khdng dau (do trong qué trinh xay dung con phai xuat dit liéu sang
Shapefile dé Import vao MySQL, ma Shapefile hd trg Unicode)
Quy trinh stra 16i Font
e Dung cdng cu FWTools dua dir liéu Personal GeoDatabase vao PostGIS.
e Mo hop thoai Command Line caa Window én.
e Nhap Iénh PSQL cua PostGIS dé dump dit liéu trong PostGIS sang dinh
dang SQL (*.sql)
e Dung Notepad m¢ file SQL 1én, dung chtic ning chuyén ma caa Unicode
dé chuyén font chit sang tiéng viét khdng dau, unicode roi Save lai.

2. Dién giai cac ban dir ligu

MySQL
Diadiem
STT Thuoctinh  Kiéudirliéu  Encoding Rang buoc  Dién giai
1 OGR_FID  int(11) Chi muc tu dong
sinh khi Import dir
liéu
2 SHAPE geometry Hinh hoc cua dbi
tuong
3 gid decimal(10,0) Khoa chinh Ma sb coa dia
diém
4 loai_dd decimal(10,0) Khoangoai Mi sd loai dia
diém
5 name varchar(150)  utf8_general_ci Tén dia diém
6 loail varchar(50) utf8 general_ci Loai dia diém
geometry_columns
STT Thudc tinh Kiéu dit lieu Encoding Rang Dién giai

budc

1 F TABLE varchar(256) utf8 general ci
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STT

STT

STT

CATALOG

F_TABLE_ varchar(256) utf8_general_ci
SCHEMA
F_TABLE_ varchar(256) utf8_general_ci Tén bang chira dir
NAME liéu khong gian
F GEOMETRY_ varchar(256) utf8 general ci Tén truong dir liéu
COLUMN hinh hoc cua dbi
tuong

COORD_ int(11) bac tinh khong gian
DIMENSION (2D, 3D, 4D..)
SRID int(11) Ma s6 hé toa do
TYPE varchar(256) utf8_general_ci Loai hinh hoc
Kieu
Thudc tinh  Kiéu dir lieu  Encoding Rang buoc  Dién giai
ma varchar(50) utf8_general ci  Khda chinh M3 kiéu
ten varchar(50) utf8 general_ci Tén kiéu
spatial_ref_sys
Thudc tinh Kiéu dit lieu  Encoding Rang Dién giai

budc
SRID int(11) M3 sd hé toa do
AUTH_NAME varchar(256)  utf8_general ci
AUTH_SRID int(11)
SRTEXT varchar(2048) utf8_general ci Dinh nghia hé toa do
VS_user
Thudc tinh  Kiéu dir lieu Encoding Rang buoc  Dién gidi

userid int(11) Khéa chinh  Mi s6 nguoi ding



2 username varchar(50)  utf8 general ci Tén dang nhap

3 password varchar(255) utf8 general ci Mat khau nguoi
dung

4 fullname varchar(50)  utf8_general_ci Tén day du nguoi
dung

5 email varchar(100) utf8_general_ci Dia chi email

6 tel varchar(30)  utf8_general_ci S6 dién thoai ban

7 mobile varchar(30)  utf8_general_ci S6 dién thoai di
dong

8 diachi text utf8 general_ci Dia chi

9 isactived tinyint(1) Trang thai  tai
khoan

10  usertype varchar(10)  utf8 general_ci Loai nguoi dung

Vs_ree

STT Thudctinh  Kiéuditliéu Encoding Rang budc  Dién giai

1 id int(11) Khoa chinh M3 s6 mau tin ding

2 title varchar(255) utf8 general_ci Tiéu dé tin ding

3 content text utf8 general ci Noi dung tin dang

4 image varchar(256) utf8 general ci Dia chi va tén hinh
anh

5 latitude varchar(20)  utf8_general_ci Toa dg lat cua nha
tro

6 longitude varchar(20)  utf8_general_ci Toa dd lon cua nha
tro

7 userid int(11) Khoa ngoai Ma s6 nguoi ding
tin

8 distid int(11) Khoa ngoai M3 s6 quan
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9 wardid int(11)

10  type varchar(50)
11 ishot tinyint(1)
12 viewed int(11)

13 popup mediumtext
14 sonha varchar(10)

15  tenduong varchar(250)
16  dientich varchar(13)

17 giaphong varchar(13)

18  songuoi varchar(2)
19  giadien varchar(13)
20  gianuoc varchar(13)
21  gioclose varchar(5)
22 wWC varchar(30)
23 sdt varchar(11)
24  mail varchar(100)
25  shape geometry

26  urlpanaroma varchar(255)

27  tenlienlac varchar(100)

vs_district
STT Thudc tinh  Kiéu dir liéu

utf8_general_ci

utf8_general_ci
utf8 general_ci
utf8 general_ci
utf8 general_ci
utf8 general_ci
utf8 general_ci
utf8 general_ci
utf8 general_ci
utf8 general_ci

utf8 general_ci

utf8 general ci

utf8 general ci

utf8_general_ci

utf8_general_ci

Encoding

Khoa ngoai  Ma s huyén

Khoa ngoai M3 kiéu nha tro

Rang

Tin noi bat

S6 nguoi xem
N6i dung popup
S6 nha

Tén duong
Dién tich

Gia phong

S6 nguoi ¢ clng
Gia dién

Gi14 nudc

Gi0 dong ctra

M3 sb loai nha vé
sinh

S6 dién thoai lién
lac

Dia chi email

Hinh hoc cua dbi
tuong

Dia chi va tén anh
panaroma

Tén nguoi lién lac

Dién giai
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STT

OGR_FID

SHAPE
shape_leng
shape_area
imgvitri

id
distname

distalias

bbox

vs_ward
Thuoc tinh

OGR_FID

SHAPE

shape_leng
shape_area
distid
wardname

wardalias

budc

int(11)

geometry

double(24,15)

double(24,15)

varchar(50) utf8 general_ci
decimal(10,0)

varchar(255)  utf8_general_ci

varchar(255)  utf8_general_ci

varchar(255)  utf8_general_ci

Kiéu dit lieu  Encoding Rang budc

int(11)

geometry

double(24,15)
double(24,15)

Chi muc tg dong sinh
khi Import dir li¢u

Hinh hoc cua ddi tuong
Chu vi

Dién tich

Tén hinh anh

Ma s6 ctia quan huyén
Tén quan/huyén

Tén anh xa cua tén
quan/huyén

Vung bao cuia quan
huyén

Dién giai

Chi muc tg dong
sinh khi Import dix
liéu

Hinh hoc cua doi
tuong

Chu vi

Dién tich

varchar(21) utf8 general_ci Khoa ngoai Ma quan/huyén

varchar(255) utf8_general ci

varchar(255) utf8_general ci

Tén phuong/xa

Tén anh xa cua
phuong/xa



STT

STT

STT

id decimal(10,0)

bbox varchar(255)  utf8_general_ci
PostgreSQL

Cau

Thudc Kiéu dit ligu  Rang budc
tinh

gid serial Khoa chinh
ten_cau varchar

Loai_cau int4

Angle int4

the_geom geometry

Congvien

Thugc tinh ~ Ki€u dir licu  Rang budc
gid serial Khéa chinh
ten_cv varchar

Shape_Leng float8

Shape_Area float8

the_geom geometry

Diadanh

Thudc Kiéu dir liéu Rang budc
tinh

gid serial Khéa chinh
ten_dd varchar

the_geom geometry

Khéa chinh  Ma phuong/xa

Vung  bao

phuong/xa

Dién giai

M cu

Tén cau

Loai cau

Goc xoay clia cAu

Hinh hoc cua di tuong

Dién giai

M4 cbng vién
Tén cong vién
Chu vi

Dién tich

Hinh hoc cta ddi tuong

Dién giai

Ma dia danh
Tén dia danh

Hinh hoc ctia ddi tuong

cua
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STT

STT

10
11
12
13

14

Diadiem
Thudc
tinh

gid
Loai_DD
name

loail

the_geom

Network
Thudc tinh

gid
Loai_dgt
length
the_geom
st_startpoint
st_endpoint
source
target

x1

yl

X2

y2

to_cost

rule

Kiéu dit ligu  Rang budc

serial Khéa chinh

int4

varchar

varchar

geometry
Kiéu dit lieu  Rang budc

int4 Khéa chinh

int4

float8

geometry

geometry

geometry

int4

int4

float8

float8

float8

float8

float8

text

Dién giai

M3 dia diém
M3 loai dia diém
Tén dia diém
Tén loai dia diém

Hinh hoc cua ddi tuong

Dién giai

Ma duong giao thong

Loai duong gia thong

Chiéu dai duong giao thong
Hinh hoc cta ddi tuong

Hinh hoc cua diém dau

Hinh hoc cta diém cudi

Mi s6 diém dau

M3 sb diém cudi

Toa do diém goc trai ving bao
Toa do diém goc trai ving bao
Toa do diém goc phai viing bao
Toa do diém goc phai ving bao
Hé s6 can trd

Quy dinh chiéu duong di
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15

16

STT

STT

STT

reverse_cost float8

name varchar

Ranhhanhchinh
Thuoc tinh Kiéu dir liéu Rang budc

gid float8 Khéa chinh
SHAPE_Leng geometry

the_geom

Ranhquan
Thudc tinh  Ki€u dir licu  Rang budc

gid serial Khda chinh
ten_quan varchar

Shape_Leng float8

Shape_Area float8

the_geom geometry

Songho
Thudc tinh ~ Ki€u dir licu  Rang budc

gid serial Khéa chinh
TEN_SHO  varchar

Dien_Tich  float8

Shape_Leng float8

Shape_Area float8

the_geom geometry

vs_district

Chi phi

Tén duong

Dién giai
Ma ranh gidi
Chu vi ranh giéi

Hinh hoc cua ddi tuong

Dién giai

Ma ranh gio1
Tén quan

Chu vi ranh gioi
Dién tich

Hinh hoc cta ddi tuong

Dién giai
M3 séng hod
Tén song hd
Dién tich
Chicu dai
Dién tich

Hinh hoc cua ddi twong
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STT
1

2

STT

STT

Thudc tinh
gid
ten_quan
Shape_Leng
Shape_Area
the_geom
imgvitri
vs_ward
Thudc tinh
gid
ten_phuong
Shape_Leng
Shape_Area
the_geom
distid
VS_ree
Thuoc tinh
gid

title

content
image
userid

distid

wardid

Kiéu dir lieu  Rang budc
serial Khoa chinh
varchar

float8

float8

geometry

varchar

Kiéu dit liéu Rang budc
serial Khda chinh
varchar

float8

float8

geometry

int8 Khoa ngoai
Kiéu dix liéu Rang budc
serial Khéa chinh
varchar

text

varchar

int4 Khoéa ngoai
int4 Khoa ngoai
int4 Khoa ngoai

Dién giai
Ma quan/huyén
Tén quan/huyén
Chiéu dai

Dién tich

Hinh hoc cua di tuong

Puong dan hinh anh

Dién giai

Ma phuong/xa

Tén phuong/xa

Chiéu dai

Dién tich

Hinh hoc cta ddi tuong

Ma quan/huyén

Dién giai

Ma tin dang

Tiéu dé tin dang
Noi dung tin dang
Duong dan hinh anh
Ma nguoi dang tin
Ma quéan/huyén

Ma phuong/xa
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8 type varchar Khoéa ngoai  Loai nha tro

9 ishot int2 Tin ndi bat

10  viewed int8 S6 ngudi xem

11  the_geom  geometry Hinh hoc cta ddi tuong
12 latitude varchar Toa @0 lat nha tro

13 longitude varchar Toa d0 lon nha tro

14 popup text No1 dung Popup

15  sonha varchar S6 nha

16  tenduong varchar Tén duong

17 dientich varchar Dién tich

18  giaphong varchar Gia thué phong

19  songuoi varchar S6 nguoi &

20  giadien varchar Gia dién

21  gianuoc varchar Gia nudc

22  gioclose varchar Gio dong cua

23 wWeC varchar Khoangoai  Kiéu nha vé sinh

24 st varchar S6 dién thoai lién lac
25 mail varchar Dbia chi email

26  urlpanaroma varchar Pudng dan anh Panaroma
27  tenlienlac varchar Tén nguoi lién lac

spatial_ref sys
STT Thuoc tinh Kiéu dir liku Rang budc Dién giai

1 srid int4 Ma hé toa do

2 auth_name varchar



3 auth_srid  int4

4 srtext varchar DPinh nghia h¢ toa d6 theo EPSG
5 projdtext  varchar Dinh nghia h¢ toa do theo Project
to Text

3. Mot Sf) code trong chwong trinh
a/ Két noi Web vai MySQL
<?php
function connect_db($host_name,$host_user,$host_pass,$name_db)
{
$conn_db=mysql_connect($host_name,$host_user,$host_pass);
if(1$conn_db)
{
echo "Error connection to localhost™.mysgl_error(); exit();
}
$select_db=mysql_select_db($name_db,$conn_db);
if(!$select_db)
{

echo "Error connection to database™.mysql_error(); exit();
}
}
$host_name="localhost";
$host_user="root";
$host_pass="2679191";
$name_db="demo";
$site_name="Trang Xoa";
connect_db($host_name,$host_user,$host_pass,$name_db);
mysql_query("SET NAMES utf8");

define("SERVER","localhost™);
define("DATABASE","demo");
define("USERNAME","root");
define("PASSWORD","2679191");

function mysqgl_getResult($query_string)
{
$server = SERVER,;
$conn = mysql_connect($server, USERNAME,PASSWORD);
if(1$conn) die("Error: " . mysql_error());
$db = mysql_select_db(DATABASE,$conn);
$query = mysql_query($query_string,$conn);
$record = array();
if($query)
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while($row = mysql_fetch_array($query)) $record[] = $row;
return $record;
mysql_close($conn);

77>

b/Két ndi Web véi PostgreSQL

<?php

define("PG_DB" , "hcm_kodau™);
define("PG_HOST", "localhost");
define("PG_USER", "postgres");
define("PG_PORT", "5432");
define("TABLE", "diadiem");
define("PG_PASS","2679191");
= pg_connect("dbname=".PG_DB." password=".PG_PASS."
user=".PG_USER);
$query = pg_query($dbcon,$sql);

$dbcon

7>

¢/ Binh dang két qua truy van tra vé XML
// Return route as XML

$xml ='<?xml version="1.0" encoding="UTF-8" standalone="yes" ?>"."\n";

$xml .= '<nhatro version="0.1" generator="soiqualang_chentreu">"."\n";

// Add rows to XML file
while ($row = pg_fetch_array($query)){

$xml .=
$xml .
$xml .
$xml .
$xml .
$xml .
$xml .
$xml .
$xml .
$xml .
$xml .
$xml .
$xml .
$xml .
$xml .
$xml .
$xml .

$xml .

}

/lecho "\t<node id="" ++$counter."' lat=""$row['lat']."" lon="".$row['lat']."">\n";

$xml .=

"\t<node id="".++S$counter."">\n";
"\t\t<id>".$row['gid"]."</id>\n";
"\t\t<tit|e>".$row['title']."</tit|e>\n";
"\t\t<distid>".$row[ distid"]."</distid>\n";
"\t\t<wardid>".$row['wardid']."</wardid>\n";
"\t\t<latitude>".$row[ 'latitude']."</latitude>\n";
"\t\t<longitude>".$row[ 'longitude']."</longitude>\n";
"\t\t<sonha>".$row['sonha’]."</sonha>\n";
"\t\t<tenduong>".$row['tenduong']."</tenduong>\n";
"\t\t<dientich>".$row[ 'dientich']."</dientich>\n";
"\t\t<giaphong>".$row['giaphong']."</giaphong>\n";
"\t\t<songuoi>".$row['songuoi']."</songuoi>\n";
"\t\t<giadien>".$row['giadien']."</giadien>\n";
"\t\t<gianuoc>".$row['gianuoc']."</gianuoc>\n";
"\t\t<gioclose>".$row['gioclose']."</gioclose>\n";
"\t\t<bbox>".$row['bbox"]."</bbox>\n";
"\t\t<wkt>".$row[ 'wkt]."</wkt>\n";

"\t</node>\n";

"</nhatro>\n";

=".PG_HOST."
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/I Close database connection
pg_close($dbcon);

4. Mot s6 ham SQL truy van khong gian dwec sir dung trong chwong trinh:

ST_Azimuth(): Tinh géc giita 2 diém, van dung tir goc c6 duoc, ta tinh toan dé suy ra
hudng di.

Cu thé:

al = trunc(ST_Azimuth(ST_PointN(GEOM_1,ST_NumPoints(GEOM_1)-
1),ST Poth(GEOM 1,ST_NumPoints(GEOM_1)))/(2*pi())*360);

a2 := trunc(ST_Azimuth(ST_PointN(GEOM_2,1),ST_PointN(GEOM _2,2))/(2*pi())*360);

angoli[i+1] := (al - a2);

IF (angoli[i+1] >180.0) THEN angoli[i+1]:=angoli[i+1]-360;
END IF;

IF (angoli[i+1]< -180) THEN angoli[i+1]:=angoli[i+1]+360;
END IF;

forkin 0..i LOOP

CASE

WHEN angoli[k]>=-5 AND angoli[k]<=5 THEN
directions[k]:='Pi thang dwong';

WHEN angoli[k]>=-45 AND angoli[k]<-5 THEN
directions[k]:='Ré chéch 1én trén bén phdi duwong';
WHEN angoli[k]>=-100 AND angoli[k]<-45 THEN
directions[k]:='Ré phdi vao duong';

WHEN angoli[k]>=-135 AND angoli[k]<-100 THEN
directions[k]:="Cua bén phai duwong’;

WHEN angoli[k]>=-180 AND angoli[k]<-135 THEN
directions[k]:='Ré chéch xudng duéi bén phdi duong';
WHEN angoli[k]>5 AND angoli[k]<=45 THEN
directions[k]:='Ré chéch lén trén bén trdi dwong';
WHEN angoli[k]>45 AND angoli[k]<=100 THEN
directions[k]:='Ré trdi vao dwong';

WHEN angoli[k]>100 AND angoli[k]<=135 THEN
directions[k]:='Cua bén trai dwong';

WHEN angoli[k]>135 AND angoli[k]<=180 THEN
directions[k]:='Ré chéch xudng dudi bén trdi dwong';
ELSE RAISE NOTICE' ELSE%',directions[K];

END CASE;

St_buffer(): Tao ra buffer quanh dbi tuong ta chi dinh

St_Dwithin(): Truy van ra nhiing ddi twong nam bén trong d6i twong chi dinh.
St_distance(): Tinh khoang céch giira hai d6i tuong.

St_geofromtext(): Tao d6i twong dia Ii tir dix lieu WKT

St_astext():Chuyén ddi tuong dia ly thanh dang text
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dijkstra_sp(): Tim duong di ngan nhat bang thuat toan Dijkstra
ST_Transform(): Chuyg%n hé toa do q
st_geometrytype: Tra vé loai doi tugng dia li (diém, duong, vung...)
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