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LOI CAM DOAN

Tbi xin cam doan ndi dung va nhitng két qua caa luan vin tét nghiép nay 1a do
t6i tu nghién ctru dudi sy huéng dan cia PGS.TS Nguyén Hai Chau. Trong toan
bo ndi dung caa luan van, nhitng ndi dung duoc trinh bay la cua ca nhan t6i hoac
dugc tong hop tir nhidu ngudn tai liéu khéc. Tat ca cac tai liéu tham khao déu
duoc trich dan rd rang ¢ phan cudi caa luan vin.

T6i xin cam doan nhitng 10i trén 1a sy that. Néu sai tdi xin hoan toan chiu trach
nhiém.

Ha No6i, ngay thang nam

Hoc vién

Phung Thi Minh Ly



LO1 CAM ON
Toi xin giri 10i cam &n sdu sic t6i PGS.TS Nguyén Hai Chau, ngyoi 03
tan tinh chi bao toi nhitng kién thirc chuyén mén, phydng phap nghién ctru khoa
hoc 80ng thoi ciing 1 tAm gydng trong moi mit cua cudc sdng dé toi hoc tap va
noi theo.

T6i xin chan thanh cam 6n céc thiy, cd gido va ban bé tryong Pai hoc
Cong nghé 83 cung cap cho t6i nhitng kién thirc b ich trong thodi gian toi hoc
tap tai tryong.

Cubi cung toi xin gui 10i cam on t6i gia dinh t6i 83 ludn tng ho toi trén
con dyong hoc tap va nghién ciru voi nhiéu kho khan, vat va. Mic du toi 84 cd
gang hét strc trong qua trinh 1am luan van nhyng khong thé tranh khoi thiéu sot,
rat mong nhan dyoc nhitng gop ¥ clia thy cd va cac ban.

Ha No6i, ngay thang nam

Hoc vién

Phung Thi Minh Ly
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MO PAU
Tinh cip thiét ciia 6¢ tai

Cong nghé thong tin 1a mot nganh khoa hoc dang phat trién rat manh va
dyoc ap dung trong rat nhiéu nganh khoa hoc khac, gitp cho con ngyoi xir Iy
cong viéc mot cach nhanh hon, chinh x4c hon va hi€éu qué hon. Trong nhiing
niam gan day hé thdng thong tin dia 1y (GIS) 83 trd thanh mdt nganh khoa hoc
rat dyoc quan tAm ¢ nhiéu linh vuc nghién ctru va tmg dung khoa hoc k¥ thuat
trén toan cau. Ngay nay, xu thé tmg dung ban 36 sb giup ning cao hiéu qua lam
viéc ma lai tiét kiém rat nhiéu trong cong tac lyu trir va chia sé.

Hién nay, hau hét moi ngyoi déu sir dung tai khoan cac ngan hang dé gui,
tra tién giup ban sir dung céac dich vu truc tuyén, hodc co thé rit tién ¢ bat ki dau.
Do vay ma viéc sir dung cac thé ATM 3¢ rat tién ngay cang pho bién hon. Dé rit
hodc giri tién ban c6 thé ra cac ngan hang hodc cac cdy ATM 86 rut tién

Su phé bién cua ban 8d sb va viée st dung cac cong cu 1ap ban 80 ky
thuat s da phat trién nhanh chong trong nhitng ndm gan day. Ban 86 truc tuyén
hién thi chi tiét thong tin vé toa 89, dia chi, cua cac ATM trong hé théng ngan
hang Vietcombank. Pong thoi ¢ bat ki dau ban ciing dé dang st dung va tra ctru
mot cach truc quan.

Vi nhitng 1y do trén, hoc vién quyét dinh chon 8¢ tai “Xdy dung dich vu bdn 06
triec tuyén tudan theo chudan WMS dya trén QGIS server va OpenLayers”. Véi bai
toan cu thé 1a xay dung ban 80 hién thi cac diém ATM cua ngan hang Vietcombank.
Muc tiéu va nhiém vu ciia 8¢ tai

Puc két dyoc nhitng van 8é vé 1y thuyét cin ban cua ban 80 truc tuyén
hién dai, nhitng van dé vé cong nghé lién quan va quy trinh xay dyung thanh 1ap
va phat hanh ban 36 trén mang.

Biét cach st dung cic cong cu ngudn mé 3¢ 1ap ban 86 tuan theo cic
chuan mo 83 c6. Hiéu dyoc quy trinh hoat 3ong & phia server va client.

Muc dich cia luan van

1- Nghién ctru co sé 1y thuyét caa ban do truc tuyén vé kién tric, cach biéu
dién thé gidi thuc, cac phuong phap dé hién thi dir lieu khong gian, quy trinh
phét hanh ban d6 truc tuyén
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2- Phuong phap xdy dung ban d6 truc tuyén trén nén ma nguén ma sir dung
cac cdng cu MapServer, CSDL khong gian PostgreSQL, QGIS server, QGIS
web client xay dung quy trinh cong nghé thanh Iap va phat hanh ban do truc
tuyén trén Intemet.

3- Thtr nghiém thanh 1ap va phat hanh ¢ng dung ban d6 cac diém ATM cua
ngan hang Vietcombank trén co s¢ nhitng van dé da duoc nghién cau.
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Chuong 1: TONG QUAN VE GIS
1.1 Giéi thiéu vé hé thong théng tin dia ly

1.1.1 GIS la gi?

Geographic Information System viét tit caa GIS Ia hé théng thong tin dia
Iy duoc hinh thanh vao nhitng nam 1960 va phat trién rat rong rai trong nhiing
nam tré lai day. Ngay nay, GIS 13 cong cu trg gidp quyét dinh trong nhiéu hoat
dong kinh té - xa hoi, quc phong caa nhiéu nudce trén thé gisi. GIS c6 kha ning
giup cac co quan chinh phu, quan doi, doanh nghiép, nha quan ly, cd nhan...
danh gia duoc hién trang cta cac qua trinh, cac thyuc thé tu nhién, kinh té - x&
hoi thong qua chic ning: thu thap, quan 1y, luu trit, truy van, phan tich va tich
hop céc thong tin duoc gan vai mot nén hinh hoc dudi dang ban do trén co so
toa d6 cua cac dix liéu dau vao.

[7] Mot hé théng thong tin dia ly (GIS) 1a mot cong cu may tinh gidp 1ap
ban d6 va phan tich nhiing ton tai va su kién xay ra trén trai dat. Céng nghé GIS
tich hop cac hoat dong trén co so dit lidu théng thudng nhu truy van va phan
tich théng ké véi sy hinh dung doc déo va loi ich phan tich dia 1y dugc cung cap
boi cac ban d6. Nhitng kha nang dac biét nay phan biét GIS véi cac hé thdng
thong tin khac va lam cho né c6 gia tri cho mot loat céc to chuc, doanh nghiép
nha nudc va tu nhan dé giai thich céc su kién, du doan két qua, va hoach dinh
chién lugc.

Cung vai céc dir liéu nay thuong la bang dir liéu duoc goi la dir liéu thuoc
tinh. D liéu thudc tinh thudng duoc dinh nghia nhu bd sung céac thong tin vé
ting tinh nang khong gian. Céc vi tri thuc té cua cac truong l1a cac dir liéu khong
gian. Thém dir liéu nhu tén truong, trinh d6 gido duc day, nang luc hoc sinh sé
tao nén cac dix liéu thuoc tinh.

D6 1a sy hop tac cua hai kiéu dix lidu cho phép GIS la cong cu giai quyét
hiéu qua van dé théng qua phan tich khdng gian.

GIS khéng chi la phan mém. Con nguoi va cac phuong phap nay dugc két
hop véi phan mém khong gian dia Iy va cac cong cu, cho phép phan tich khéng
gian, quan 1y cac tap dir liéu Ion, va man hinh hién thi théng tin trong mot ban
do.

Duéi day la dinh nghia vé GIS caa mét s6 nudc
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"Theo diing nghia, GIS la mét hé thong may tinh ¢6 kha nang ldp rap, leu triz,
thao tac va hién thj théng tin hé dia Iy, dir ligu tizc la xdc dinh theo vj tri cia ho.
Cdc chuyén gia ciing coi tong GIS 1a bao gom cd nhdn vién diéu hanh va diz liéu
vao hé thong."~ United States Geological Survey

“Mgt hé thang théng tin dia ly (GIS) 1a mét cong cu mdy tinh dé \ap ban do va
phan tich nhitng ton tai va su kién Xdy ra trén trdi dat. Cong nghé GIS tich hop
cac hoat dong co so dit liéu théng thwong nhw truy van va phan tich thong ké
véi nhiing loi ich hién thi ddac biét va phan tich dia 1y dwroc cung cap bdi cac ban
d6."~ ESRI (Environmental Systems Research Institute)

"GIS la mét hé thang tich hep cia phan cizng may tinh, phan mém, va cac nhan
vién dwoc dao tao lién kér dia hinh, nhan khau hoc, tién ich, co sé, hinh dnh va
de liéu tai nguyén khac ma la dia ly." ~ NASA

"Mt hé thong thong tin dia Iy 1 mét trirong hop dac biét cia hé thong théng tin
ma co sé dir liéu bao gom cac quan sat vé tinh nang, hoat déng hodc cac su kién
phan phéi khéng gian, dé la dinh nghia trong khéng gian nhw diém, dwong,
hogc cac khu viec. Mgt hé thong théng tin dia ly thao tac di liéu vé cde diém,
duwong, va cac khu viee dé 1y di lidu cho cac truy vdn dac biét va phan tich."
(Kenneth Dueker, Portland State University, 1979).

1.1.2 C4c thanh phan caa GIS

Mot GIS 14 su tich hop ctia nam thanh phan chinh: phan ctng, phan mém, di
liéu, con nguoi, va phuong phap quan ly.

Software

n\\‘

Hardware

“ GlIs

People

Data

Hinh 1.1 C4c thanh phan caa GIS
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Phan cieng

Phan cang la cac may tinh ma mot hé GIS hoat dong trén d6. Ngay nay, phan
mém GIS chay trén nhiéu loai phan ctng, tir may chu tap trung dén cac may tinh
dé ban sir dung doc 1ap hay cac thiét bi di dong.

Phan mém

Phan mém c6 chirc ning va cong cu dé quan ly, phan tich va hién thi cac théng
tin khdng gian, va viéc quan Iy GIS néi chung. Cac thanh phan phan mém chinh
la:

- C0ng cu cho cac dau vao va thao tac thong tin dia ly

- Mot hé thdng quan 1y co so dit liu (DBMS)

- Cong cu hd tro dia ly truy van, phan tich, va tryc quan

- Mot giao dién nguoi dung do hoa (GUI) dé dé dang truy cap vao céac cong

Cu

Dir ligu
Dit liéu c6 thé coi la thanh phan quan trong nhat cia 1 GIS. Dit liéu dia ly va di
liu thudc tinh lién quan c6 thé dugc thu thap noi bé hoac mua tir mot nha cung
cap di liéu thuong mai. Mot GIS sé tich hop dir liéu khéng gian véi cac nguon
dix liu khac va c6 thé s dung moét DBMS, dugc s dung boi hau hét cac to
chuc, doanh nghigp dé to chuc va duy tri dit liéu cua ho, dé quan ly dir liu
khong gian.

Con nguoi

Nhitng ngudi ndy 1a nhitng thanh phan, nhitng nguoi thuc sy 1am cho céng viéc
GIS. Ho bao gom moét loat céc vi tri nhu 12 cac nha quan 1y GIS, ngudi quan tri
co s& dit liéu, cac chuyén gia ang dung, cac nha phan tich hé théng, va cac lap
trinh vién. Ho c6 trach nhiém duy tri co so dit liéu dia ly va cung cap hd tro ky
thuat. Moi ngudi ciing can phai dugc dao tao dé dua ra quyét dinh vé nhiing loai
hé thong gi dé sir dung. Con ngudi lién quan dén GIS c6 thé phan loai: nguoi
xem (Viewer), nguoi dung noéi chung, va cac chuyén gia GIS.

Nguoi xem noéi chung chi can duyét mot co so dit liéu dia Iy cho viéc
tham khao d6i twong. Viewer 12 16p 16n nhat cia nguoi st dung.

Nguoi ding chung 1a nhitng nguoi st dung GIS dé tién hanh kinh doanh,
thuc hién cac dich vu chuyén nghiép, va ra quyét dinh. Ho bao gém céc nha
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quan 1y co s, quan ly tai nguyén, 1ap ké hoach, cac nha khoa hoc, k¥ su, luat su,
doanh nhan kinh doanh, vv

Chuyén gia GIS 12 nhitng nguoi lam cong viéc GIS. Ho bao gom cac nha
quan ly GIS, nha quan tri co s dir liéu, cac chuyén gia tng dung, cac nha phan
tich hé thong, va cac 1ap trinh vién. Ho c6 trach nhiém duy tri co sé dir liéu dia
ly va cung cap céc hd tro ki thuat cho hai 16p khac cia ngudi sir dung

Phuong phap 12 mot phan quan trong dé dam bao sy hoat dong lién tuc va co
hiéu qua cua hé théng phuc vu cho muc dich cta ngudi st dung.

1.1.3 Cac ddi twong cia GIS
Theo [1]

- H& trg hiéu qua cho viéc 1ap ké hoach va ra quyét dinh;

- Cung cip cac cdng cu manh trong c4c qua trinh thu thap, quan 1y va xu ly
sb lieu;

- Kha nang tich hop théng tin va dit liéu tir nhiéu ngudn khéc nhau;

- Kha nang phan tich-tra van tong hop, st dung cac dit liéu dia ly da duoc
tham chiéu

- Dia ly dé tao cac két qua mai.

- Céc tng dung GIS c6 thé dap tng cac yéu cau sau day:

- binh vi: Pi tugng nao dang co tai mot vi tri xac dinh?

- Piéu kién: Xac dinh cac vi tri thoa man maot hoac nhiéu diéu kién cu thé;

- Xu thé: Nhiing bién dong theo thoi gian;

- M0 hinh: Nhiing bién dong theo khéng gian;

- Kich ban: Néu... thi...

1.2 Dir liéu sir dung trong GIS
1.2.1 Céc kiéu dir ligu dia ly

Kiéu dit liéu co ban trong mot GIS phan anh dix liéu truyén thong duoc tim thay
trén mot ban dd. Theo do, cong nghé GIS sir dung 2 kiéu dir liéu co ban. D6 la:
Dir liéu khong gian miéu ta vi tri tuong di va tuyét doi cia cac dic diém dia ly.

Dit liéu khong gian dung dé chi tat ca cac kiéu ddi twong hoic tat ca cac
yéu to dit liéu duoc thé hién trong mot khong gian dia ly. N6 cho phép phat hién
va dinh vi todn cau céc ca nhan hoic cac thiét bi bat ctr noi ndo trén thé gidi.

Dir liéu khong gian con dugc goi la dit liéu khong gian dia ly, thong tin
khdng gian hoac thong tin dia ly.
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Dit liéu khong gian dugc st dung trong cac hé théng thong tin dia ly
(GIS) hoic cac dich vu dinh vi khac. Dir liéu khong gian bao gom cac diém.
duong, hinh da giac, cac nguyén ham dit liéu dia Iy va hinh hoc khac c6 thé dua
vao ban db bang dinh tuyén va dugc luu trit véi mot ddi twong nhu nhu siéu dir
liu hodc dugc sir dung boi mot hé thdng théng tin lién lac dé xac dinh vi tri cac
thiét bi nguoi dung cudi.

Dit liéu khong gian c6 thé chia thanh 2 loai: dit liéu v6 hudéng va dix lidu
véc to. Mai kiéu dir liéu s& cung cép thong tin riéng lién quan dén vi tri dia ly
hoac khong gian.

Dir liéu thugc tinh (dix liéu phi khéng gian) dién ta dic tinh dic diém dia ly.
Nhitng dac tinh nay ban chat co thé 1a vé sé lugng hoic chat lugng. Kiéu dit liéu
nay thuong duoc dung nhu 1a mét dir kién bang.

Thuoc tinh gém tén, sé tang, chiéu sau, hodc dan sé. Phan mém GIS theo
ddi ca dir lieu khong gian va dir liéu thudc tinh, cho phép ngudi dung lién két 2
loai dit liéu dé tao ra thdng tin va tao diéu kién thuan lgi cho viéc phan tich. Mét
trong nhitng cach pho bién dé mo ta va hinh dung mot GIS 1a lién tuong dén
hinh anh cai banh nhiéu ting. Mdi tang banh dai dién cho mét chu dé dia Iy nhu
dic diém vé nudc, cac toa nha, duong va tang nay chong Ién tang khac. Vi tri
toa do cua Iam phan sé tro thanh dix liéu khong gian, trong khi cac dic diém caa
mot 1am phan vi du nhu nhém bao phu, loai wu thé, bao vanh khin, chiéu cao,
... Cac kiéu dir liéu khac, dic biét 1a dir liéu hinh anh va da phuong tién ngay
cang dugc ua chudng trudc su thay doi cua cong nghé. Ty vao ndi dung cu thé
ma hinh anh c6 thé la dir liéu khong gian nhu anh, hoat hinh, phim anh, vv, hoac
dir liéu thudc tinh, vi du &m thanh, mo ta, dién giai, vv

1.2.2 Cac mo hinh dir liéu

Théng tin vé thé giéi dugc luu trir trong GIS nhu 1a nhu mot bo suu tap cta cac
tang theo cha dé cd thé duoc lién két véi nhau vé mit dia ly. Khéi niém don gian
nhung cuc ky manh mé va da nang nay duoc ching minh la vé cung htru ich
trong viéc giai quyét nhiéu van dé trong thé gioi thuc tir theo ddi xe giao hang,
ghi lai chi tiét cac ang dung quy hoach, dén mé hinh héa hoan luu khi quyén
toan cau. Tiép can 16p theo chu dé cho phép chlng ta té chic su phuc tap cua
thé gidi thuc thanh mot md ta don gian chdng ta hiéu thém vé cac mdi quan hé
tu nhién.
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1.2.2.1 M6 hinh de liéu Raster

Cac md hinh dix liéu raster wng dung rong rai trong nhiéu linh vuc khéc
nhau, khdng chi dung lai & cac hé thong thong tin dia ly (GIS). Nhiéu kha nang,
ban d3 rat quen thudc véi md hinh di liéu ndy néu ban da ting biét dén hinh anh
ki thuat s6. Nhiing dinh dang van ban phd bién hién nay nhu JPEG, BMP va
TIFF déu dya trén mé hinh dir liéu raster. Cang phong to anh, ban sé& thay n6
duoc cAu tao tir cac pixel vudng nho (phan tir anh). Mai mot diém anh s& c6 mot
mau riéng, khi nhin tong thé, ching két hop dé tao thanh mét hinh anh nhat quan.

Cac md hinh dix liéu raster bao gom céac hang va cac cot pixel co kich
thuéc bang nhau két ndi véi nhau dé tao thanh mot bé mit phang. Nhitng diém
anh duoc st dung nhu 13 khdi hop nhét (building block) dé tao diém, duong,
viing, mang, va cac bé mat. Mac du pixel c6 thé 1a cac hinh tam giac, hinh luc
giac, tham chi bat giac nhung cac diém anh vudng sé& cho hinh dang don gian
nhat cong viéc s& dé dang hon. Theo d6, dai da sb dit liéu raster GIS c6 san duoc
xay dung trén cac diém anh vuéng. Nhimg 6 vudng thuong duoc chuyén thanh
hinh chit nhat véi kich thudc khac nhau, néu cac mé hinh di liéu duoc chuyén
ddi tir mot phép chiéu nay sang phép chiéu khac (vi du: tir hé toa do State Plane
dén hé toa 6 UTM [Universal Transverse Mercator]).

M6 hinh raster s& tim trung binh cua tat ca cac gia tri trong mot diém anh
dugc dé dugc mot gia tri duy nhat. Do do, dién tich bao phi mdi pixel cang I6n,
cac gia tri dir liéu lien quan cang kém chinh xac. Khu vuc dugc moi pixel bao
pha xac dinh d6 phan giai khong gian 1 cia md hinh raster ma tir d6 n6 cé
ngudn gbc. Cu thé, do phan giai dugc xac dinh bang cach do mot canh cua diém
anh vudng. Mot md hinh raster véi diém anh dién tich 100 mét vudng trong thé
gidi thuc s€ duoc cho 1a ¢6 @6 phéan giai khdng gian 10 m; mot mé hinh raster
véi diém anh dién tich 1 km vudng) trong thé gigi thuc c6 do6 phan giai khong
gian 1 km; tinh twong ty vai cac s6 liéu khac.

Dit liéu Raster duoc tao thanh tir cac diém anh (hay con goi 1a luéi 6
vudng). Cac pixel thuong cach déu nhau va c6 hinh vuéng nhung khong nhét
thiét phai nhu vay. Rasters thuong khdng rd va sac nét vi mdi diém anh dugc
lien két véi mot gid tri hoac 1 loai.

M6 hinh dit liéu Raster c6 thé 12 roi rac ciing c6 thé lién tuyc.

Raster roi rac



Hinh 1.2 Raster roi rac

Raster roi rac c¢6 cac duong bién kha dinh giéng nhu raster phan loai 16p
thuc phu.

Rasters roi rac cling duoc goi 12 dir liéu raster chuyén dé hoac dir liéu
raster phan loai. Chlng c6 cha dé va pham trd khac nhau. Vi du, mot 6 ludi thé
hién mot loai 16p thuc phu hodc mot loai dat. Trong ban d6 dat s dung hodc dat
thuc pha st dung raster roi rac, ban c6 thé khu biét ting 16p theo chu dé Mdi 16p
c6 thé dugce xac dinh mot cach roi rac noi bat dau va noi két thac (ranh gidi).
Mai 16p thuc phu déu kha dinh. Lép thuc pha nay s& phu kin khu vuc cau tao tir
cac 0.

Raster lién tuc

Hinh 1.3 Raster lién tuc

Rasters lién tuc 1a lugi 6 véi dir liéu thay doi dan nhu d6 cao, nhiét &6 hay
mot birc anh trén khéng. D liéu lién tuc con duoc goi la dir liéu khdng roi rac
hozc dit liéu bé mat.

Mot bé mit raster lién tuc c6 thé duoc bat nguon tir mot diém ding ky ¢b
dinh. Vi du mot mo hinh d6 cao sé duge do tir muc nude bién. Mdi 6 dai dién
cho mét gia tri ¢ trén hoic dudi myuc nudc bién. Mot gia tri cua 6 khia canh bat
nguon tir mot hudng ¢b dinh nhu phia bac, phia dong, phia nam hoic phia tay.

Hién tuong c6 thé dan dan thay d6i doc theo mot raster lién tuc tir mot
ngudn cu thé. Vi du, mot raster miéu ta mot vu tran dau c6 thé cho thay qué trinh
chat long chuyén tir nong do cao dén nong do thap. Piém xuat phat cua sy ¢b
tran dau c6 nong do cao hon. N6 khuéch tan ra bén ngoai véi gia tri giam dan
nhu 1a mot ham khoang céch (do khoang cach ting dan)


http://i0.wp.com/gisgeography.com/wp-content/uploads/2014/07/discrete-raster.png
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1.2.2.2 M6 hinh d liéu véc to

Dit liéu véc to khong cau tao tir lu6i diém anh ma thay vao dé d6 hoa
vector bao gom cac dinh va cac duong dan.

Ba loai biéu tuong co ban cho dit liéu vecto 1a diém, duong va da giac
(khu vuc). Ké tir thoi xa xua, cac ky hiéu da duoc sir dung trén ban do dé thé
hién cac dic diém cua thé gisi thuc. Trong thuat ngir GIS, cac tinh ning thuc té
duoc goi 14 thuc thé khong gian.

Cac chuyén gia vé& ban d6 quyét dinh mtrc do dit liéu can phai duoc khai
quéat trong mot ban dd. Biéu nay phu thudc vao

Piém

Hinh 1.4 Dit liéc vector diém
Kiéu dit lidu véc to diém: toa d6 XY don gian.
Céac diém véc to don gian chinh 1a toa do XY. Khi cac dic diém qué nho dén
muc khong thé biéu dién dudi dang da giac thi cac diém duoc st dung.
Vi du:

O cap do khu vyc, pham vi thanh phé cé thé duoc hién thi dugi dang da
giac vi nhitng chi tiét nay c6 thé thiy khi phong to. Nhung & mot quy md toan
cau, thanh phé c6 thé duogc biéu dién bang cac diém bai vi céc chi tiét ranh gigi
thanh phd khdng thé nhin thay.

Dit liéu vector duoc luu trir bang cac cap toa d6 XY (vi do va kinh do)
biéu dién nhu mot diém. Cac thong tin nhu tén duong phé hoic ngay xay dung
c6 thé duoc bd sung trong bang dé sir dung.

Pwong


http://i2.wp.com/gisgeography.com/wp-content/uploads/2015/09/points-vector.png

~_

Hinh 1.5 Dt liéc vector duong
Puong kiéu dit liéu véc to: ndi c4c cham thanh dudng

Céac dudng véc to ndi dinh véi duong dan. Néu ban da ndi cac cham theo
mét tha ty nhat dinh, ban sé& c6 dugc duong véc to.

Puong thuong biéu dién cho tinh ning tuyén tinh trong tw nhién. Céc
chuyén gia vé ban d6 cd thé st dung mot dong véi do day khac nhau dé biéu
dién kich thudc caa tinh nang nay. Vi du, con séng rong 500 mét cd thé day hon
S0 v&i mot con song rong 50 mét.

Chang c6 thé ton tai trong thé gidi thuc nhu duong hoic séng. Hoic
chung ciing c6 thé 1a phan nhan tao nhu bién gigi khu vuc hoic dia giéi hanh
chinh.

Piém chi don gian la cap toa d6 XY (vi d6 va kinh do). Khi ban két néi
mdi diém hoic dinh voi mot dudng theo mot thir tu dac biét, ta dugc tinh ning
dudng vector.

Mang la cac b6 dir liéu duong nhung ching thuong duoc coi la khac
nhau. Piéu nay 1a do mang lugi tuyén tinh 1 nhitng phan ttr két ndi t6 pd. Ching
bao gom cac nuat giao va dudng ré két ndi voi nhau. Néu ban dang tim mot con
duong t6i uu str dung mot mang ludi dudng giao thdng, né s& di theo duong mot
chiéu va gioi han ré dé xtr Iy mot phan tich. Mang théng minh nhu vay day.

Da giac


http://i0.wp.com/gisgeography.com/wp-content/uploads/2015/09/line-vector.png
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Hinh 1.6 Dix liéc vector da giac

Cac da giac loai dir liéu véc to: ndi cac chim va tao dudng bao s& dugc
tinh nang hinh da giac.

Khi cac dinh dugc ndi voi nhau theo mot thir tu nhat dinh va khép kin,
ching sé& trg thanh mot tinh nang da giac dang vector. Pé co duoc mot da giac,
cap toa do dau tién phai gidng cudi clng va tat ca cac cip khac khong duoc
gidng nhau.

Hinh da giac biéu dién nhiing tinh ning ving 2 chiéu. Cac vi du cua da
giac 1a cac toa nha, canh ddng va khu vuc hanh chinh riéng biét.
Cac chuyén gia vé ban do dung cac hinh da giac khi ti 1& ban d6 du 16n dé biéu
dién bang cac hinh da giac.
1.2.3 Uu nhwoe diém cia 2 mé hinh trén
Uu diém va nhwoc diém dir liéu Vector
Uu diém

Dit lidu Vector khéng ciu thanh tir mot 1udi cac diém anh. Thay vao do,
dir liéu vector bao gom cac duong dan. Piéu nay c6 nghia 13 hinh anh d6 hoa
dau ra nhin chung c6 tinh tham my véi do chinh xac dia Iy cao hon, vi dit liéu
khong phu thudc vao kich thudce ludi.

Thong tin topo c6 thé duoc luu trir véi cac md hinh dir liéu vector. Cau
trdc dit liéu Vector 1a lya chon dung dan dé dat duoc hiéu qua phan tich mang va
cac hoat dong twong doi chinh xac.

Nhwoc diém

Kha nang luu trit va hién thi di liéu lién tuc caa véc to kém. Hién thi dir

liéu lién tuc nhu mot vector, doi hoi d khai quat dang ké.


http://i0.wp.com/gisgeography.com/wp-content/uploads/2015/09/polygon-vector.png
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Mic di cau tric topo hitu ich cho dir liéu vector, nhung lai thudng can xir
ly nhiéu. Bét ky viéc chinh stra tinh ning nao déu yéu cau cap nhat topo. Véi rat
nhiéu tinh ning, cac thuat todn thao tac véi vector rat phuc tap.

Uu diém va nhwoc diém dir liéu raster
U'u diém caa raster

Dinh dang lu6i raster 12 két qua ty nhién hoic duong nhién cua viéc lua
chon dir liéu vé tinh. Vi tri Raster rat don gian. Véi kich thudc 6 va toa do dudi
bén tréi, c6 thé suy ra vi tri mdi 6.

Phan tich dix liéu raster 1a thuong nhanh chéng va dé dang. Vai ban d6 dai
sb, phan tich dinh lugng c6 tinh truc quan giéng véi rasters roi rac hoic raster
lién tuc.

Nhwoc diém cia raster

Hinh anh d6 hoa dau ra va chat lugng duoc dya trén kich thuéc cac 0.
Hinh anh c6 thé bi md khong sac nét. Biéu dién tinh ning tuyén tinh va duong
dan rat kho va tly thudc vao do phan giai khéng gian. Mang tuyén tinh khdng
that sy hiéu qua khi st dung dit liéu raster va viéc cai dit ciing rat kho.

Nhiéu truong cd dit liéu thudc tinh 1a mot han ché va ban d6 duge thuong
bi gii han hién thi mot truong thudc tinh duy nhat.

Bo dir lidu raster ¢ tiém ning sé& trg nén rat 16n vi mot gia tri phai duoc
ghi chép va luu trit cho mdi 6 trong mot hinh anh. Piéu nay c6 nghia 1a mot ban
d6 dét dai véi 20 16p doi hoi cing mot luong khong gian luu trir bang mot ban
d6 thé hién chi mot gia tri nhu mot khu rimg. o phan giai dugc ting 1én khi
kich thudc cua 6 giam. Nhung cai gia cta no 1a toe do xt Iy va luu trix dit liéu.
1.3 Chire ning cua GIS
Tién xir ly dir liéu va thao tac

- Xé&c nhan dit liéu va chinh sira, vi du nhu kiém tra va sua chira.

- Chuyén doi cau tric Vi du chuyén tir cau tric vec to sang raster

- Chuyén dbi hinh hoc, vi du: ding ki ban dd, thay dbi ti Ié, thay doi phép
chiéu, bién d6i ban dd, su quay

- Khéi quéat va phan loai, vi du: tai phan loai dix liéu, tap hop va phéan chia,
phdi hop 1am méng

- Hop nhét: che phu, két hop cac 16p ban do hoidc néi dudng vién
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Nang cao ban db: nang cao hinh anh, thém nhan d¢, ti 18, chia khda, biéu
tuwong ban do,

Phép noi suy: Kriging, ham chét truc, da giac Thiesen, xac dinh trong tam,
phép ngoai suy

Thé hé bo dém : tinh va xac dinh hanh lang

Tim kiém va phuc hdi dir liéu: trén diém, duong, ving, trén chu dé& xac
dinh nguoi ding hoic bang 16 gic Boolean, Ciing nhu vay ddi voi ludt
trinh duyét, truy van, tim qua cua so.

Phan tich dir li¢u
Phan tich khong gian: két ndi, 1an can, sy tiép giap, kha ning ngim théng,
mo hinh dia hinh.
Phan tich théng ké, vi du nhu biéu db, twong quan, d6 phan tan, phan tich
tan sé.
Po luong, vi du: chiéu dai cua duong, tinh toan dién tich va khéi luong,
khoang cach va huoéng.
Hién Thi Dir Liéu

- Hién thi @6 hoa, vi du nhu ban dd va d6 thi véi cac biéu tugng, nhan va

cha thich.
- Hién thi van ban, vi du nhu bao céo, bang biéu.

Quan Ly Co Sé Dir Liéu
- Hd tro va gidm sat truy cap vao co sé dit liéu nhidu nguoi cing ldc
- Ddi phé veéi su ¢cd cua hé théng.
- Céc lién két truyén théng véi cac hé thdng khac.
- Bién tap va cap nhat co s¢ dir liéu.
- T6 chue co so dit lidu cho viée luu trir va phuc hdi hiéu qua.
- Duy tri bao mat va toan ven co so dir ligu.
- Cung cap tong quan "khdng phu thudc vao dit liéu" cua cac co so dit liéu.

1.4 Két luan

T nhitng khai niém néu o phia trén gidp ta c6 cai nhin tong quan hon vé hé
thong tin dia ly. N6 gilp ta hiéu duoc GIS 12 gi, chic ning cua GIS, cac thanh
phan va cac kiéu dir liéu dugc st dung trong GIS. Véi cac md hinh dir liéu s
dung trong GIS, gilp ta dé& dang hinh dung thé giéi thuce dudi dang ban d6 sé.
V6i cac dinh nghia trén ta d& dang tra 1oi cac cau hoi lién quan dén GIS.,
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Chwong 2: GIOI THIEU VE WEB MAPPING, OPENLAYER,
OGC VA CHUAN WMS

2.1 Gigi thiéu vé web mapping

2.1.1 Pinh nghia web mapping

Web Mapping 13 phuong phap st dung ban db s6 dé tim kiém céc dix liéu
vé khong gian va dia 1y. Web mapping khéng don thuan chi 1a mot trang web vé
ban d6. C4c ban dd c6 san trén internet s& duoc sir dung cho cac muc dich khac
nhau tly theo loai dich vu ma ngudi ding sir dung. Phan mém tuong tac web
mapping c6 kha niang diéu khién céc ban dd online cua ngudi ding. Web
mapping ciing duoc biét dén 1a ban do online.

Lap ban d6 web 1a qua trinh st dung ban db phan phdi boi hé thong tin
dia ly (GIS). Web mapping khong chi la ban do trang web, né con 1a mét dich
vu ma ngudi ding c6 thé lya chon nhitng gi s& hién thi trén ban d6. Web GIS
nhan manh vao khia canh xu ly dit liéu dia ly, cac khia canh thiét ké nhu thu
thap dir liéu va kién trdc phan mém may cha chang han nhu viée luu trix dit liéu
va céc thuat toan, hon 1 bao cao cho nguoi ding cudi GIS. Web GIS sir dung
web mapping, va ngudi sir dung cudi cuing, ngudi 1ap ban do web dang dat dugc
kha niang phan tich. Cac dich vu duya trén dia diém han dé cap dén hang hoa va
dich vu tiéu dung ban d6 web. Web mapping thuong lién quan dén mét trinh
duyét web hoac nguoi dung khac co kha nang tuong tac client-server,

Su xuat hién cua ban d6 web cé thé dugc coi 1a mot xu huéng méi 16n
trong nganh ban d6. Trudc day ban do6 chi dugc gidi han trong mot vai cong ty,
vién nghién ctru va cac co quan 1ap ban dd, doi hoi phan cimg twong dbi tén kém
va phuc tap.

2.1.2 Céc kiéu ciia web mapping

Cach phan loai dau tién dugc Kraak, chuyén gia vé ban d6 ngudi Ha Lan
dua ra vao nam 2001. Theo ong co hai loai la ban d6 web tinh va ban d6 ning
dong hay néi cach khac dng so séanh ban d6 co tinh twong tac va ban do chi cd
mot chirc niang xem. Ban d6 ning dong va nguon ban do6 tinh ngay cang phat
trién v&i nhiéu loai khac nhau.

Ban d6 web phan tich (Analytical web maps)
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Ban d6 web phan tich cung cip cac phan tich GIS. Céc dix li¢u dia ly co
thé 1a mét cung cap tinh, hodc can cap nhat. Ranh gigi giita ban dd web phan
tich va web GIS 1a khéng r rang. Cac phan cua cac phan tich c6 thé dugc thuc
hién boi cdc may chu dir liéu dia ly GIS. Khi web-client dat dugc kha nang xir ly
va phan phdi.

Chuyén dong va thoi gian thuc

Cac ban d6 thoi gian thuc cho thay duoc vi tri caa cac hién tuong, sy Kién
trong thuc té gan véi thoi diém nd xay ra (chi cham hon 1 vai gidy, hodc 1 vai
phut) va thuong xuat hién dudi dang hoat anh. Dit liéu dugc thu thap boi cac
cam bién va cac ban d6 duoc tao ra theo yéu cau hodc 1a tinh hoic 1a duoc cap
nhat déu dan.

Ban do hoat anh cho thay nhiing thay d6i trong ban do theo thoi gian bang
cach hoat héa mot trong cac bién @6 hoa hoac thoi gian. Céng nghé cho phép
hién thi man hinh phia nguoi ding cua ban d6 dong bao gom dod hoa vector
(SVG), Adobe Flash, Java, QuickTime, va nhitng phan mém khéac. Céc ban db
web dugc hoat hda véi thoi gian thuc bao gom cac ban d6 thoi tiét, ban db tic
nghén giao théng va hé thong giam st cac phuong tién.

CartoDB dua ra mdt thu vién ma nguén ma, Torque, cho phép tao ra cac
ban d6 hoat anh ning dong vai hang triéu ban ghi. Twitter sir dung cdng nghé
nay dé tao ban do phan anh thai do cua khach hang vaéi tin tic va sy kién trén
toan thé gioi.

Ban do web cong tac

Ban dd cong tac c6 mot tiém ning phat trién trong twong lai. Trong viéc cong
tac voi phan mém ¢ ban quyén hoic ma nguon ma, nguoi s dung hop tac dé
tao va nang cao kinh nghiém Iap ban d6 web. Mot sb du an lap ban db web hop
tac la:

Google Map Maker

Here Map Creator

OpenStreetMap

WikiMapia

Meta: Maps - cudc khao sat cia Wikimedia dé xuat lap ban do web.

Ban do truc tuyén
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Tap ban do truyén thong thuong trai qua qua trinh chuyén ddi 16n khi luu triv
trén web. Cac nha san xuit Alat c6 thé ngirng in 4n hoic in the yéu cau. Mot sd
cling cho phép khach hang tai dix liéu thd vé cac ngudn di lidu khdng gian dia ly
co ban.

Ban do web tinh

Cac trang web tinh thuong khéng ¢ hoat anh hodc tuong tac. Cac file
duoc tao ra mot lan, sau d6 duoc cap nhat thu céng. Cac dinh dang dd hoa tiéu
biéu cho loai ban db nay 1a PNG, JPEG, GIF, TIFF hoic (vi du, DRG) cho céc
tap tin raster, SVG, PDF hoac SWF cho cac file vector. Trong d6 bao gé)m ca
nhitng ban d6 gidy quét cd thiét ké khac cac ban do trén dién thoai hoic may
tinh. Ban dd gidy c6 do phan giai va mat do thong tin cao hon nhiéu so véi man
hinh may tinh dién hinh ciing kich ¢@, va cd thé s& khong doc duoc khi hién thi
trén man hinh khong c6 do phan giai phu hop.

2.1.3 Cac cong nghé ciaa web mapping

Cong nghé web mapping yéu cau ¢ng dung tir ca may chi va may khach. Duéi
day la cac cong nghé hién dang duoc sir dung trong web mapping.

Co so dit liéu khong gian thuong biéu dién méi quan hé giita cac thuc thé
cling véi céc kiéu dir liéu vé dia 1y phuong phap va thudc tinh. Chang duogc coi
la phao cttu sinh khi tng dung web mapping phai xu ly dit liéu dong (nhiing dix
liéu thuong xuyén thay dbi/khong cb dinh) hoic luong Ion céc dir liu dia 1y. Co
so dir liéu khdng gian cho phép truy van khong gian, lua chon thir cap, tai chiéu,
va thao tac hinh hoc va cung cip nhiéu dinh dang nhap, xuét di liéu. PostGIS,
mot ma nguon ma 12 vi du noi bat. Ban cd thé thuc hién mot sé tinh ning khong
gian véi MySQL.

Ban do xép 1op duoc tao nén tir nhitng “xép 16p” (tiles) raster image.

CAu trdc dix liéu md ta khong gian dudi dang ludi cac 6 vubng (cac pixel
hay diém anh). Lop xép vector ciing rat duoc wa chudng tham chi ca Google va
Apple déu chuyén sang sir dung. Mapbox.com ciing cung cap “xép l6p” (tiles)
vector. Phong cach méi nay cua web mapping khéng nhitng x6a bo su phu thudc
vao do phan giai ma con ty dong hién thi va an tinh ning trong qua tuong tac.

May chu WMS tao ban do st dung cac thdng sé cho cac tly chon ngudi
dung nhu thtr ty cua cac 16p, phong céch va biéu tuong, gisi han, dinh dang dix
lidu, chiéu, vv. OGC di tiéu chuan héa nhiing tly chon ndy. Mot tiéu chuan
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WMS server la dich vu ban db “xép 16p” (tile Map Service). Pinh dang hinh anh
tiéu chuan bao gom PNG, JPEG, GIF and SVG.

Nguon md WMS Servers bao gdbm UMN Mapserver, GeoServer and
Mapnik. Ban ciing c6 thé chon céc nha cung cap khac nhu ESRI, ArcIMS and
CadCorp.

2.2 Open Geospatial Consortium - OGC

Open Geospatial Consortium (OGC) 1a mét to hgp cdng nghiép qudc té
cua hon 523 cong ty, co quan chinh phu va cac truong dai hoc tham gia vao mot
qua trinh d6ng thuan dé phat trién cac tiéu chuan giao dién céng bd cong khai.
OGC® Standards hé tro cac giai phap tuong thich "geo-enable" trén cac dich vu
Web, Wireless va location-based va mainstream IT. Céc tiéu chuan trao quyén
cho céc nha phat trién cong nghé dé tao ra céc dich vu va théng tin khéng gian
phirc tap ma c6 kha nang truy cap va hiru ich doi véi tat ca cac tng dung khéc
[12].

Bao gém cac chuan OGC cho cac giao dién, ma hoa, ho so, luge do tng
dung, va cac tai liéu thuc hanh tét nhat. Cac md hinh tham chiéu OGC (ORM)
mo ta cac chuan nay va cac méi quan hé gitra chlng va cac chuan 1SO lién quan.
Cac ORM cung cap mat cai nhin tong quan vé tiéu chuan OGC va phuc vu nhu
la mot nguon tai nguyén hitu ich cho viée xac dinh kién triic cho cac tng dung
cu thé.

Trong phat trién mot tng dung dich vu Web ma st dung céc chuan OGC,
nd hd trg vé xuat ban, tim va rang budc nhu cac chic ning quan trong cho céc
ung dung trong méi truong dich vu Web.

- Xuét ban: C4c nha cung cap tai nguyén quang céo ngudn lyuc cua ho.

- Tim: Nguoi dung va céac tng dung caa ho cé thé tim thay cac tai nguyén
ma ho can tai thoi diém thyc thi.

- Rang budc: Nguoi dung va cac tng dung caa ho cd thé truy cap va sir
dung tai nguyén tai thoi diém thuec thi.

Hau hét cé4c tiéu chuan OGC phat trién trong nhimg nam gan day 1a céac
chuan danh cho méi truong dich vu Web, va céc chuan nay dugc goi chung la
OGC Web Services (OWS). Céc sb lidu dudi day cung cap mot so do kién tric
cho OGC Web Service. Kién triic nay xac dinh céc 16p chung cua céc dich vu
ma no tham gia vao cac hoat dong xac dinh vi tri va xtr ly khdng gian khac nhau.

Mot s6 chuan do OGC cong bé:
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e \Web Feature Service (WFS)

e \Web Map Service (WMS)

e Filter Encoding (FE)

e Catalogue Service for the Web (CSW)

e Geography Markup Language (GML)

e KML Encoding Standard (KML)

e Sensor Model Language (SensorML)

e Style Layer Descriptor (SLD)

e Sensor Observation Service (SOS)

e Web Processing Service (WPS)

e Sensor Planning Service (SPS)

e Web Terrain Service (WTS)

e Coordinate Transformation Service

e \Web Coverage Processing Service (WCPS)
e Web Map Tile Service ( WMTS)

e Sensor Web Enablement (SWE)

e XML for Image and Map Annotation (XIMA)
o CityGML

e GeosciML

e GML in JPEG 2000

e Observations and Measurements (O&M)
e Transducer Markup Language (TML)

2.3 Web Mapping Service - WMS

2.3.1 Thé nao 1a WMS

[12] Web Map Service (WMS) la dich vu cung cip ban d6 so tiéu chuan
qua internet. WMS cho phép ban tiép can théng tin trén ban do qua Internet hoic
xuat ban cac 16p ban db tir hé thong thong tin dia Iy GIS hodc hé théng xu ly
hinh anh Ién Web. Trong phan nay ching ta s& chi ban vé céch ching ta tiép
nhan théng tin trén ban d6 qua mang internet. Viéc sir dung WMS c6 thé s& doi
hoi mot trinh duyét tiéu chuan bang cach yéu cau cung cip cac “dinh vi tai
nguyén théng nhat” (URL). Cac noi dung cua URL d6 phu thudc vao hoat dong
dugc yéu cau. Vi vay khi yéu cau mot ban dd, URL sé& chi ra nhitng thdng tin
nao s& duoc, khu vuc ndo trén ban d6, mong muén phéi hop hé toa do quy chiéu,
kich thudc hinh anh dau ra, dinh dang hinh anh, vv...
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WMS thuong khong duoc yéu cau truc tiép ma bai mot ang dung khach
hang cho phép ngudi dung twong tac, diéu khién. Ban chi can nhap URL vao
thanh dia chi cua trinh duyét va thay ddi cac thdng sd, ban sé& hiéu dugc nguyén
tic hoat dong cua Web Map Service. Vi cac hoat dong cua Web Map service
dién ra trong tng dung, nén ngudi ding khong thé thiy duoc qua trinh WMS
gui di cac 1énh. WMS cung cép truy cap théng nhat boi cac may khach dé ban
d6 trén cac may chu xuat hién trén internet, vi vay theo (Reichhardt 2003) WMS
gom:

e Cho phép tao nén mot ban dd dong nhu mot bire tranh, nhu mot loat cac
yéu td d6 hoa hoic tron bo dir lidu dic diém dia ly.

e Cho phép tra 15i c4c truy van vé ndi dung ban d6

e CO0 thé thong bao cho cic chuong trinh khac vé ban do co thé tao va
nhitng ban d6 nao trong so ay cd thé truy van tiép.

2.3.2 WMS Iam viéc nhu thé nao?

Khi client va server chay WMS, moi client cd thé tiép can cac ban db tir bat ki
may chu ndo, hoic két hop cac ban tur it nhat 1 may cha va truy van théng tin ti
mot ban d6 cung cap bai cac may chii. Trong khi cac 1ap trinh vién can phai viét
code dé chay céac théng s k¥ thuat, ngudi dung c6 thé tan dung loi thé cua san
pham bao gém ca cac théng s6 ki thuat 4y dé xuat ban va truy cap thdng tin
khong gian dia ly. Khi mua phan mém cé thé lya chon giai phap phd hop nhat
véi nhu cau caa minh. Néu duoc chay trén cung 1 tiéu chuan WMS, ching s&
khdng bai xich nhau.

User Internet Web Server Data
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VRES AR different databases for T
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teria for a map a request to the web server P e 2 3 - =
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Hinh 2.1 WMS Iam viéc nhu thé ndo? (Open Geospatial Consortium (OGC) and
Web Services (WMS, WFS))
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WMS duoc dinh nghia cu thé théng qua:

1. Céch lay va cung cap théng tin vé loai ban dd mot may chu c6 thé cung
cap (GetCapabilities)

2. Qua trinh guri y&u cau va dwa ra mot ban do dudi dang anh hoic bo tinh
nang (getmap)

3. Céc budc lay va cung cap thong tin vé noi dung caa ban db nhu 1a gia
tri /tri s6 caa 1 tinh ning tai 1 dia diém (GetFeaturelnfo)

File GetCapabilities duoc luu trén may chu, Vi vay cac yéu cau GetCapabilities
két thic trén may cha (web server s& giri lai cac tap tin cho nguoi dung). Mit
khac, mot 1énh Getmap yéu cau cac dit liéu phai duoc luu trit trong co s dit liéu
do d6 cac may chu phai lién hé vai cac co so dir liéu va trich xuat cac di liéu
can truy van. Hinh 2.2 dudi day cho thay pham vi hoat dong cua mot
GetCapabilities va yéu cau GetMap.

User Internet Web Server Data
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Hinh 2.2 Cach hoat dong ctua GetCapabilities va GetMap (Open Geospatial
Consortium (OGC) and Web Services (WMS, WFS))
2.3.3 GetMap

“Cac phép toan Getmap tra vé 1 ban db. Khi nhan dugc yéu cau GetMap, mot
WMS hoic dap tng cac yéu cau hoac béo 13i." (theo OGC 2004).

Dudi day la mot Iénh Getmap
http://localhost/qgis/qgis_mapserv.fcgi.exe?SERVICE=WMS&VERSION=1.3.0

&SRS=EPSG:4326 &REQUEST=GetMap&map=nhome/minhly/www/gmap/clien
t/vietnam.qgs&BBOX=-36.215710,6.817432,-
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9.700450,58.551008&WIDTH=500&HEIGHT=1000&LAYERS=world_countri

es&FORMAT=image/png

Mét 1énh GetMap bao gém céc thong sé yéu cau bat budc sau

Bang 2.1 C4c thdng s6 caa 1 yéu cau GetMap

Théng sé Request
VERSION=version
REQUEST=GetMap

LAYERS=layer_list

STYLES=style list

SRS=namespace:identifier

BBOX=minx,miny,maxx,maxy

WIDTH=output_width

HEIGHT=output_height

FORMAT=output_format

(Bit bugc/ | M6 ta

tuy chon)

R

R

TRANSPARENT=TRUE|FALSE O

Request version.(phién ban
y&u cau)

Request name.(tén Iénh)

Giita cac 16p ban d6 phai ngan

cach bang dau «”. khong can
néu c6 théng s6 SLD

Style két  xuat  dd
hoa(render)mdi tang duogc yéu
cau phai dugc ngan cach bang
“” khong can néu co thong sb
SLD

Hé quy chiéu khdng gian.
Céac goc cua hop gisi han(goc
trai dudi, goc phai trén) trong

cac don vi SRS

Chiéu rong anh ban do tinh
bang pixels

Chiéu cao anh ban dd tinh
bang pixel

Xuit dinh dang cua ban db

Nén ban dd rd
dinh=FALSE)

rang(mac
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Thong sé6 Request (Bat budc/ | M6 ta
tuy chon)

BGCOLOR=color_value O Mau do-xanh-mau xanh hé co
s6 16 cho mau nén
(default=0xFFFFFF).

EXCEPTIONS=exception_format O Pinh dang trong d6 cac 1di
duoc bao cao boi WMS
(default=SE_XML).

TIME=time O Gia tri thoi gian cho I6p ban
d6 mong mudn

ELEVATION=elevation O Po cao cua lép mong mubn.

Other sample dimension(s) O Kich thuéc thich hop khéc

Vendor-specific parameters @) Théng sé thuc nghiém tly
chon

Thwc hanh véi getmap

Thir yéu cau GetMap bang cach g6 Request string (tap hop cac dir lidu
key=value ¢ phan sau caa URL vao thanh dia chi trong trinh duyét). Ban s& c6
duogc hinh anh dang raster va c6 thé luu lai trén may tinh cua minh,

Pé c¢6 mot hinh anh mai, hay thay doi gia tri thdng s cua yéu cau Getmap
(request). Cac théng s6 cuaa version, request, va hé toa do 1a cd dinh ddi voi moi
yBu cau con tat ca cac thdng sé khéac c6 thé thay doi. Tur day, ban s& khong thé
xéac dinh duoc toa d6 ti thiéu, t6i da ciing nhu tén cua cac 16p ban do hay cac
dinh dang hinh anh da c6 san, thir duy nhat c6 thé thay doi Ia chiéu dai va chiéu
cao cia ban do can truy van,

Néu tinh ca sy thay ddi chiéu rong va chiéu cao cua théng so ciing chi c6
thé thay d6i chiéu rong va chiéu cao ciia hinh anh dwoc xuat ban. Néu ti l¢
(chiéu rong chiéu cao caa hinh anh xuét) khac voi ti 1é cia hop gidi han ban dau
(chiéu rong/chiéu cao hop gidi han duogc tinh theo toa do thuc) thi ndi dung hinh
anh s& bi bién dang.
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Pap wng yéu cau getmap

Y&u cau getmap sé& duoc phan hdi bang mot 16p ban d6 cung cap thong tin
dia 1y duoc truy van theo style mong mudn va c6 hé théng dinh vi quy dinh,
khung gidi han, kich thude, dinh dang va tinh minh bach.

Mot yéu cau GetMap khong hop 1é s& 1am xuét hién 16i trong dinh dang
151 duoc truy van (hoic moét phan hoi 18i tir giao thic mang trong trudong hop
nghiém trong).

Trong méi trudng HTTP (http:giao thic truyén siéu van ban), loai MIME
(madt chuan Internet vé dinh dang cho thu dién tir) cua header (kiéu thuc thé) cua
gia tri tra vé s& pht hop véi dinh dang gié tri tra vé
2.3.4 GetCapabilitiesCac hoat dong GetCapabilities y&u cau siéu dit liéu vé cac
hoat dong, dich vu va dir liéu ("kha nang") duoc cung cap béi mot may cha
WMS.
http://localhost/qgis/qgis_mapserv.fcgi.exe?SERVICE=WMS&VERSION=1.1.1
&REQUEST=getcapabilities

Bang 2.2 C4c thdng so cia 1 yéu cau GetCapabilities

Théng sé Request (bat budc/ Mo ta
tuy chon)
VERSION=version @) Phién ban request
SERVICE=WMS R Loai dich vu
REQUEST=GetCapabilities R Tén request
UPDATESEQUENCE=string O S6 thr tu hoac chudi ki tu kiém

soat bo nhg cache

GetCapabilities Response

Cac yéu t6 dich vu co ban xac dinh quy tic chung vé phan hoi GetCapabilities.
Trong trudng hop cu thé cia mot Web Map Service tuan thu theo phién

ban tiéu chuan, phan héi ngdn ngir danh dau ma rong XLM phién ban 1.0 s& ¢6

gia tri theo DTD, kiéu tai liéu dung dé dinh nghia kiéu dit liéu cho c4c phan tx

trong tai lieu XML, trong phu luc A.1, kha nang WMS DTD cua tai liéu nay.
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DTD xéac dinh noi dung bt budc va tly chon caa phan héi va cach cac noi dung
dinh dang.

Ban sao DTD sé& duogc dit tai mot URL day da va dé dang truy cap cho
phép XML hop 1& héa phan mém dé tim ra ban coppy DTD.

Mbt may cha ¢ thé tuan tha theo cac phién ban duoc xuat ban hoacphién
ban thir nghiém khac, trong truong hop nay né sé hd trg dam phan vé phién ban
nhu mé ta trong phan cac yéu tb dich vu co ban. DTD cho phién ban 1.0.0 dong
vai tro nhu la mot phu luc cho phién ban cua dac tinh ki thuat WMS.

2.3.5 GetFeaturelnfo (optional Attribute)

GetFeaturelnfo la mot phép toan tuy chon. Chi ¢6 cac 16p da xac dinh cac
thudc tinh c6 thé truy van="1" (true) moi hd trg phép toan nay. May khach
khong thé phat 1énh GetFeaturelnfo déi véi cac 1op khac. WMS s& phan hoi
bang phan hoi 16i service exception dwoc dinh dang phd hop(code=
OperationNotSupported: phép todn khéng dwoc hé tro)néu né nhdn dwoc mét
GetFeaturelnfo request ma né khdng hé tro.

Céc phép toan GetFeaturelnfo duoc thiét ké dé cung cap cho khach hang
ciia mot WMS véi nhiéu thdng tin vé céc tinh ning trong cac hinh anh cua ban
d6 duoc tra V& boi cac map request trude d6. Cac truong hop sir dung chinh tic
(quy tac tiéu chuan) cho GetFeaturelnfo 1a khi ngudi ding thay phan hoi cua
mot map request va chon mot diém (1, J) trén ban d6 d6 dé c6 nhiéu théng tin
hon vé diém 4y. Cac phép toan co ban cho phép may khach xac dinh cac diém
anh minh can, 16p ban dd ndo can truy van, va ma théng tin can duoc tra lai
trong.nhiing dinh dang nao(OGC 2004)

Bang 2.3 Céac thdng sb caa 1 yéu cau GetFeaturelnfo

Request Parameter (Bat bugc/ MO ta
tuy chon)
VERSION=version R Phién ban request
REQUEST=GetFeaturelnfo R Tén request
<map_request_copy> R Ban sao mot phan cac thong sb

map request tao ra cac ban do
cho cac thong tin mong muén.
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Request Parameter (Bt budc/ M0 ta
tay chon)
QUERY_LAYERS=layer_list R Ngin céch céc 16p ban d6 trong

danh s&ch bang «,” dé truy van

INFO_FORMAT=output_format O binh dang tra lai ctia thong tin
tinh nang(loai MIME)

FEATURE_COUNT=number O S6 luwong tinh ning dé tra théng
tin vé cac tinh nang ay(mac
dinh=1)

X=pixel_column R Hoanh d¢ tinh theo pixels cua
tinh nang (tinh tir goc tréi
trén=0)

Y=pixel_row R Tung do tinh theo pixels cua
tinh nang (tinh tur goc tréi
trén=0)

EXCEPTIONS=exception_format O Dinh dang trong d6 16i s& dugc
bé&o cao boi WMS (mac dinh
=application/vnd.ogc.se_xml)

2.4 Openlayer

[8] OpenLayer 1a mot thu vién dién tir ma nguén md JavaScrip phia khach dé
tao ban d6 dong 1én trang web va déu c6 thé xem duogc & hau hét cac trinh duyét.
Vi day la thu vién phia client, nén khong doi hoi phai c6 phan mém hay cai dat
dac biét tir phia may chu. Ban c6 thé st dung ma khong can tai bat ct tha gi vé
may tinh. Puoc phat trién boi Metacarta, nhu mot su phan céng, mot phan doi
v6i Google Maps, Openlayer di phat trién thanh nhanh, phé bién dugc nhiéu
nguoi dam mé va duoc cong dong phat trién.
Tai sao nén chon Openlayers

OpenLayers di gitp cho viéc tao ra cac ung dung web vé ban do dé dang
va 1y thu hon. N6 rat manh va ciing d& sir dung, ban khdng can phai 14 mét lap
trinh vién méi tao duoc mot ban d6 16n vai tng dung nay. Openlayers 14 ma
ngudén ma, mién phi, va ¢ mot cong ddng 16n manh dang sau no. Vi vay, néu
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ban mudn chinh sira cac ma noi b, hoac cai thién no, nguoi ta s& khuyén khich
ban. N6 hd tro hién thi va c6 kha ning twong thich véi nhiéu trinh duyét, tham
chi cé thé chay trong IE6. HS tro viéc xay dung cac ung dung dia Iy trén web.
H3 trg cac phuong phap chuan cho viéc truy cap dit liéu dia ly, vi du nhu 2 giao
thec WMS va WFS cua OGC

OpenLayers dugc phat trién va hd trg boi rat nhiéu to chic trén thé gidi.
OpenLayers cho phép hién thi ban d6 va cac diém danh dau (marker) 18n 1 trang
web tir nhiéu ngudn khac nhau.

OpenLayers khong phai I chi 1a mot sy noi loan (ted) ddi véi bat ky cong
ty hodc cdng nghé doc quyén, do d6 ban khdng phai lo ling qua nhiéu vé phia
ting dung cua ban (trir khi ban pha v& n6). N6 hd tro cho dién thoai di dong va
thiét bi cam tng ciing c6 trong wng dung nay (véi nhiéu bang chang véi vi du vé
khéi niém), va nd s& nam & trong thu vién chinh thic & tuong lai gan.

OpenLayers cho phép ban xay dung tir thap 1&n cao, véi kha ning tuy
chinh moi khia canh ctia ban d6 - céc 16p, diéu khién, su kién, vv. Ban c6 thé s
dung vo sb cac chuong trinh phu tro, may cha ban d6 phy trg cling véi mot 16p
véc to manh. NG 1am cho viéc tao ban db 'mashup’ tré nén dé dang hon rét nhiéu.

Phan tich wng dung Web-mapping

Dau tién, mot ¢ng dung ban dd sé 1a gi? NoO 1a mot sé loai wng dung
Internet tan dung mét ban d6. Pay co thé 1a mot trang web hién thi hinh anh géin
thé dia Iy mé&i nhat tir Flickr, mot ban d6 cho thay cot mbe cac dia diém ban da
di dén, hoac mot ang dung theo dbi cac loai thuc vat xam Ian va hién thi chang.
Néu trang web nay c6 chira mot ban d6 va thuc hién chirc nang gi do, ban c6 thé
noi rang né 1a mot ung dung ban d6 web. Thuat ngir nay co thé duoc su dung
V61 nghia kha rong.

Pay duoc goi 1a md hinh khach/chu va vé co ban né 1a diém mau chét
trong qua trinh hoat dong cua tat ca cac ung dung web. Trong trudng hop mot
ting dung ban d6 trang web, mot s6 loai ban do client (vi du, OpenlLayers) giao
tiép voi mot sb loai may chi ban @b sé (vi du, mét may chu WMS hoic phu tro
Google Maps)

Web map client

OpenLayers ton tai dya trén cac may khach. Mot trong nhitng nhiém vu
chinh cia méy khach thuc hién 1a 1ay hinh anh ban d6 tir moét may chu ban do.
Vé co ban, mot may khach phai yéu cau mot may cha ban do nhitng gi ban
muébn xem. M&i lan ban di chuyén hoic phéng to ban do, may khach phai tao
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C4c yéu cau moéi cho cac may chii boi vi ban dang yéu cau xem mot thir hoan
toan khéc.

OpenLayers xt ly tat ca cho ban, va qua trinh nay dang dién ra qua céac
(AJAX) Javascript khong ddng bo dén mot may chi ban d6. Bé nhan manh, khai
niém co ban & day 1a OpenLayers s& guri Yéu cau toi may cha ban do dé lay hinh
anh ban dd mdi khi ban twong tac véi ban dd, sau 6 cac manh OpenLayers ghép
lai va tra vé cac hinh anh ban do dé né tréng gidng nhu mot ban do 16n, lién
mach.

Web map server

Mot may chu ban dd (hoic dich vu ban dd) s& tu cung cap cac ban d6. Co
vO s6 cac phan phu trg may cha ban d6 khac nhau vi du nhu WMS, Google
Maps, Yahoo Maps, ESRI ArcGIS, WFS, va OpenStreet Maps. C4c nguyén tac
co ban ding sau tat ca nhiing dich vu nay 1a ching cho phép ban xac dinh cac
khu vuc trén ban d6 ban mudn xem (bang cach guri mot yéu cau), va sau do céac
may chu ban d6 g lai phan hoi vai hinh anh ban d6. Vi OpenLayers, ban c6
thé chon dé sur dung nhiéu phan phu tro khac nhau va cé thé két hop céc phan
phu tro theo cach cua ban.

OpenLayers khong phai 1a mot may chu ban do web, n6 chi sir dung dir
liéu tir d6. Vi vay, ban s& can phai truy cap mot s6 loai hinh dich vu ban d6 web.
C6 v s6 cac may chu mién phi va hoac cac may chi ban 6 sé6 ma nguén mé cé
san ma duogc luu trir tir xa hodc dé dang dé ban tu minh cai dat, MapServer 13
mot vi du.

2.5 So sdnh OpenLayers vai Google Map API
OpenlLayers

- N6 rat I linh hoat

- Khdng nhét thiét phai két ndi internet khi stir dung OpenLayers

- Hoan toan mién phi

- CO thé st dung ¢ hau hét tat ca cac ngudn dit liéu, véi google hay Bing thi
phai thdng qua API

- Khéng phu thudc vao nha cung cap ban do

- Khong gidi han viéc su dung

- Pugc phét trién manh mé bgi cong dong ngudn mé, va co thé mé rong

- CO6 nhiéu Plug-in mé rong duoc cung cap boi cong dong, VD nhu: WMS,
WEFS hay cac API cua GIS khac ...

- Chua c6 hinh anh streetview, 3D
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Google map API

- Than thién va dé& sir dung cho ngudi méi bat dau

- Hinh anh tién tién: hinh anh duong phé hay 3D.

- CO rat nhiéu ngudi sir dung

- Giao dién dep

- Gi6i han nguoi dung, khoang 2000 truy van/ngay/Key-API
- Néu dung khéng gigi han thi mat phi

- Phai két ndi Internet khi str dung google map API
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Chwong 3: CAC CONG CU NGUON MO HO TRQ PE XAY
DUNG BAN PO, BAlI TOAN VA THUC NGHIEM

3.1 PostgreSQL

PostgreSQL 1a mot hé thdng quan 1y co so dir liéu dbi twong — quan hé
phd bién, hé thong co so dit liéu ma ngudn ma tién tién nhat. PostgreSQL dugc
phat trién dya trén Postgress 4.2 tai bo phan khoa hoc may tinh Berkeley, Pai
hoc California.

PostgreSQL duoc thiét ké dé chay trén nén tang UNIX. Tuy nhién,
PostgreSQL ciing duoc thiét ké dé chay dugc trén cac nén tang khac nhu Mac
OS X, Solaris, and Windows.

PostgreSQL I1a phan mém ma nguon ma mién phi. M& nguon cua né duoc
phat hanh theo gidy phép PostgreSQL, mot gidy phép ma ngudén mé tu do. Ban
c6 thé tu do sir dung, sitra doi va phan phoi PostgreSQL dudi moi hinh thuc.

Mb sb dac diém hién dai cua PostgreSQL:

e Cau truy van phuc hop (complex query)

e Khoa ngoai (foreign key)

e Thu tuc su kién (trigger)

e Céc khung nhin (view)

e Tinh toan ven cua cac giao dich (integrity transactions)

e Viéc kiém tra truy cap dong thoi da phién ban (multiversion concurrency

control)

Hon nira, PostgreSQL ¢ thé dung trong nhiéu trudng hop khéc, chang han nhu
tao ra cac kha nang méi nhu:

e Kiéu di liéu

e Ham

e Toantu

e Ham tap hop

e Phuong phap liét ké

e Ngon ngtr theo thu tuc

Cac Iénh co ban trong PostgreSQL
Pang nhap vao PostgreSQL
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psgl -d mydb -U myuser -W

psgl -h myhost -d mydb -U myuser -W

sudo —-u postgres psqgl
Liét ké tat ca cac database.

\1
List databases from UNIX command prompt:

psgl -U postgres -1
Xem chi tiét cac thugc tinh trong bang

\d tablename
Thoat khoi psql

\q
bat lai password cho user admin

alter user usertochange with password 'new passwd';
Liét ké tat ca cac tables:

\dt
Liét ké tit ca Schemas:

\dn
Xem danh sach tat ca cac users:

\du
Tai dir liéu vao postgres

psgl -W -U username -H hostname < file.sqgl
Tao user mai:

CREATE USER jjasinski WITH PASSWORD 'myPassword';

sudo -u postgres createuser jjasinski -W
Poi password

ALTER USER Postgres WITH PASSWORD 'mypass';
Xem version

SELECT wversion{();
Thay d6i chu database

alter database database name owner to new owner;
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Copy mét database

CREATE DATABASE newdb WITH TEMPLATE originaldb;
Xem nhitng két nbi d&én co s dix liéu

SELECT * FROM pg stat activity;

3.2 Postgis

PostGis dugc phat trién boi Refractions Research Inc, 1a mot du 4n nghién
ctru cdng nghé dir liéu khdng gian. Refractions 1a mot cong ty tu van vé GIS va
co so dir liéu ¢ Victoria, British Columbia, Canada, chuyén tich hop dir liéu va
phét trién phan mém. Chuing t6i cd ké hoach hd trg va phét trién PostGIS dé hd
tro mot loat cac chirc niang quan trong caa GIS, bao gom hd tro day du OpenGis$,
cau trc topo tién tién (bao quat, bé mat, mang), cac cong cu giao dién nguoi
dung trén may tinh cho phép xem va stra chira dir liéu GIS, va cac cong cu truy
cap trén nén tang web.

PostGIS ban dau 1a mot du an duoc phét trién boi OSGeo Foundation.
PostGIS khong ngumg duoc cai tién va duoc tai tro bai cac nha phat trién
FOSS4G ciing nhu cac tip doan trén toan thé gidi dé dat duoc lgi ich Ion tir
churc nang va tinh linh hoat cia no.

PostGIS a bo m& rong co so dir liéu khong gian danh cho co so dir liéu
quan hé va dbi tuong PostgreSQL. NGO hd tro truy van cac vi tri cua cac doi
tuong dia ly théng qua truy van bang SQL.

SELECT superhero.name

FROM city, superhero

WHERE ST Contains(city.geom, superhero.geom

AND city.name 'Gotham';

Ngoai nhan biét vi tri co ban, PostGIS con cung cip nhiéu tinh niang hiém
khi dwoc tim thdy trong cic co s& dir lieu khong gian khac nhu Oracle

Locator/Spatial and SQL Server. Tham khao danh sach tinh nang cua PostGIS
dé biét thém chi tiét.

3.3 QGIS

QGIS (truéc day duoc goi la Quantum GIS) 1a mét ung dung hé thng
thong tin dia Iy mién phi da nén tang va ma ngudén ma cho phép xem, chinh sta,
va phan tich dir liéu.
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Tuong tu VSi cac hé thong phan mém GIS khac, QGIS cho phép ngudi
ding tao ra cac ban dd véi nhiéu 1op sir dung cac ban thao ban db khéac nhau.
Ban d6 c6 thé duoc lap rap trong cac dinh dang khac nhau va cho cac muc dich
khac nhau. QGIS cho phép cé4c ban dd dugc tao thanh tir cac anh raster hoic cac
16p vector. Bién hinh cho loai phan mém nay, dit lidu vector duoc luu trit nhu 1a
mot diém, hoic dudng, hodc da giac tinh ning. Céac loai khéc cua hinh anh raster
cling dugc hd tro, va phan mém co thé tham chiéu dén nhiing hinh anh dia ly.

QGIS tich hop véi cac g6i ma ngudn mé GIS khac, bao gém PostGlIS,
GRASS GIS, va MapServer, cung cap cho ngudi diing chirc ning mé rong. Cac
Plugin dugc phét trién bang Python, hoic C++ nham m¢ rong kha ning cua
QGIS. Céc Plugin c6 thé ma hoa dija ly théng qua st dung Google Geocoding
API, thuc hién xtr ly dir ligu st dung cac Tool (twong tu V&i cic cong cu tiéu
chuan duya trén ArcGIS), va tuong tac véi cac co sd dir liéu PostgreSQL/PostGIS,
SpatiaLite va MySQL.

Nho duogc phat trién bang C++, QGIS c¢d thé sir dung rong réi thu vién Qt.
QGIS cho phép tich hop cac plugin ma duoc phét trién bang C++ hoic Python.
Ngoai Ot, cac yéu cau phu thudc cua QGIS bao gdbm GEOS va SQLite. GDAL,
GRASS GIS, PostGIS, va PostgreSQL ciing khuyén cao khi ho cung cap quyén
truy cap t6i cac dinh dang dit liéu b sung.

QGIS chay trén da hé diéu hanh bao gom Mac OS X, Linux, UNIX, va
Microsoft Windows. Déi véi nguoi ding Mac thi lgi ich caa QGIS théng qua
GRASS GIS la khdng yéu cau hé thong X11 dé chay, va giao dién thi sach va
nhanh hon. QGIS ciing c6 thé duoc sir dung nhu 13 mot giao dién dd hoa nguoi
dung dé GRASS. QGIS c6 kich thudc tap tin nho hon so voi ban thuong mai
GIS va doi héi bd nhd RAM it hon va xir Iy manh hon; do d6 no c6 thé dugc su
dung trén cac phan cang cii hoic chay dong thoi véi cac tng dung khac ma hiéu
suat CPU bj han ché.

QGIS hd tro dxf, shapefiles, coverages, va geodatabases ca nhan.
MaplInfo PostGIS va mot sé dinh dang khac. Web services, bao gdm Web Map
Service va Web Feature Service, ciling duoc hd trg dé cho phép sir dung dit liéu
tir cac ngudn bén ngoai.

3.4 QGIS server

QGIS Server cung cap mot dich vy ban d6 web (WMS) str dung céc thu
vién tuong tu nhu cac ng dung may tinh dé ban Quantum GIS (QGIS). Ban do
va cac miu in dugc tao trén may tinh QGIS c6 thé dugc xuat ban nhu cac ban d6
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web don gian bang viéc sao chép cac tap tin du an QGIS vao thu muc may chu.
Cac két qua ban d6 web thi gidng hoan toan véi may tinh QGIS.

QGIS Server 1a mot ma ngudén mé hoan chinh WMS 1.3 va WFS 1.0.0,
ngoai ra, thuc hién cac tinh ning v& ban dd nang cao cho cac chuyén dé ban do.
QGIS Server la mot tng dung FastCGI/CGI (Common Gateway Interface) duoc
viét bang C++ ma lam viéc cing véi mot may chu Web (vi du Apache,
Lighttpd). N6 duoc tai trg bai cac dy an cua EU, Orchestra, Sany va thanh phé
Uster & Thuy sy.

NG st dung QGIS nhu phan hd tro cho logi GIS va vé ban d6. Hon nita
cac thu vién Qt dugc sir dung cho dd hoa va cho nén tang lap trinh C++ doc lap.
Nguoc lai véi phan mém WMS khéc, QGIS Server sir dung quy tic ban d6 nhu
mot ngdn ngit cau hinh, déng thoi cho cau hinh may cha va cho cac quy tac vé
ban d6 do nguoi dung dinh nghia.

Hon nira, cac du an QGIS Server cung cap cac plugin ‘Publish to Web’,
mét Plugin cho may tinh QGIS dung dé xuat ra cac 16p va ma vach hién tai nhu
mot dy an web cho QGIS Server (c6 chira quy tac hién thi ban do thé hién trong
SLD).

May tinh QGIS va QGIS Server st dung cac thu vién truc quan tuong tu
nhau, cac ban do dugc cong khai trén web giéng nhu trong may tinh QGIS. Céc
plugin ‘Publish to Web’ hd tro biéu tuong hoa co ban, vai quy tac hién thi ban
d6 phuc tap hon dugc gidi thiéu bang tay, chi c6 mot ngén ngir chuan hoa dé tim
hiéu, lam don gian hoa sy phic tap cua viéc tao ra cac ban do cho Web.

Mot wu diém 16n khi st dung QGIS d6 1a: chi can bién soan noi dung &
phia qgis server, phia client sé tu dong cap nhap dir li¢u theo server.

3.5 QGIS Web Client

QGIS Web Client 1a mot phan mém phia client c6 thé chay trén hau hét cac
trinh duyét (Firefox, Chrome, Safari, IE...), nd st dung cac chic nang mo
rong cua QGIS nhu danh dau, siéu dir liéu, in, chuyén doi dir liéu ...QGIS
Web Client doc cac cau hinh va mé ta tir file .xml duoc server tra vé khi gui
yBu cau GetCapabilities va dua theo cac mé ta dé dé xay dung nén cac 16p.

QGIS Web Client duoc xay dung dua trén cac thu vién OpenLayers,
GeoExt, ExtJS 3 cho phan giao dién d6 hoa gitp hién thi dit liéu trén trinh
duyét.
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3.6 Thuc nghiém

3.6.1 Sw can thiét caa bai toan

Xuat phat tir nhu cau thuc té cta nguoi ding ATM hién nay 1a mudn tim kiém

cac ATM gan nhit dé tién cho viéc rat tién, chuyén khoan hay xem sé du.

Céc ngan hang c6 danh sach cac thong tin cac diém ATM & trén trang cta ngan
hang. Nhung dit liéu chi & dang dia chi don thuan cho nén kha Ia vat va dé tim

kiém véi nhimg ngudi chua quen.

Tir nhitng 1y do nén trén ma toi 1am da 1am mot ban do truc tuyén hién thi hé
théng cac diém ATM cua ngan hang Vietcombank. Giup ngudi ding dé dang

xem va hién thi truc quan.

3.6.2 Thiét ké cac chirc ning ciia ban do

Cac yéu cau caa ung dung Website hién thi cac diém ATM gan lién véi nhu cau

mot ngudi ding khi s dung Website dé xem thong tin vé cac diém ATM

Cac ATM ¢ khu vuc nao?
Thoi gian hoat dong va dia chi & dau?
Xem chi tiét thong tin cac diém?

Cac chirc nang trén ban do:

Di chuyén ban d6

Phong to/ thu nho

Hién thi cac diém ATM

Xem chi tiét thdng tin c4c tinh thanh
Xem théng tin chi tiét cac diém ATM

3.6.3 Xay dwng bd dir li¢u thuc nghiém.

Thu thap dir liéu hé thong cac diém ATM cua Vietcombank ¢ trang
https://www.vietcombank.com.vn/ATM/
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& Trang chil » Pia diém dit may ATM

Chon dia danh: Thogsmanms v

S5
Piém dat may lwrdng  Pia chi Gid phuc vu

may
Bz Binh PGD B30 Tan 2 39 B2o Tan, P Ngoc Khanh, Q Ba Binh 07h00-22h00
Ba Binh PGD Tay Ha 1 62 Yén Phu, P Yén Phy, Q Tay Ha 07h00-22h00
Bz Binh PGD Ty San 1 133 Tay Son, Bdng Ba 07h00-22H00
Ba Binh PGD Tran Duy Hung il 148 Tran Duy Hung, P Trung Hoa, Q Cau Gidy  07h00-22h00
Bz Binh Sanh chinh téa nha 1 Lé E6, dudng Pham HUng 07h00-22R00
Keangnam
Ba Binh Tru S& VCB 2 Tda nha RESCO - 521 Kim M3, P Mgoc Khanh, Q@ 24h/7

Ba Binh

Chuigng Duigng ATM KCN Hoang 1 02-92 KCN Hoang Mai, Hoang Mai, Ha Mai 24h/7
Mai
Chuigng Dugng ATM PGD £dng 1 T& 6, Thi trdn B4na Anh, H. Bang Anh 24h/7
Anh
Chuigng Duang ATM Sai Bang 2 765 Nguy2n Van Linh, Q. Long Bién 24h/7
Chuigng Duagng ATM S3i ©a8ng 1 136 t8 17 Phd 53 Bang, Long Bign, Ha N 24h/7

Hinh 3.1 Dit liéu cac diém ATM trén trang vietcombank.com
Viét doan chuong trinh chuyén d6i dir liéu dia chi sang dang toa 6 XY (kinh d¢
va vi d0)
- Lay dit liéu ban d6 hanh chinh va duong di Viét nam & trang:
http://www.vdstech.com/osm-data.aspx.

O trang nay ban sé tai duoc 2 file dix liéu 1a VNM_adm.zip va vietnam.zip

3.6.4 Cai dit va xay dung chwong trinh

Véi phan thuc nghiém ndy, hoc vién cai dit trén moi trudng cua hé diéu hanh
Fedora 24.

3.6.4.1 Cai dat PostgreSQL, PostGIS, QGIS server, QGIS web client

Trong ctra s6 Terminal cua fedora dung nhitng lénh sau dé cai dat postgresql,
Qqis, PostGis

$ sudo dnf install PostgreSQL*
$ sudo dnf install QGIS QGis-server
$ sudo dnf install postgis

Enable dich vu cta postgresql

S sudo systemctl enable postgresqgl


http://www.vdstech.com/osm-data.aspx
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$ sudo systemctl start postgresql
Cau hinh file dix liéu, sua 2 file
Ivar/lib/pgsql/data/postgresgl.conf
/var/lib/pgsql/data/pg_hba.conf

postgresql.conf

listen addresses = 'localhost'

port: 5433

pg_hba.conf

# TYPE DATABASE USER ADDRESS METHOD
Host all all 127.0.0.1/32 md>5
Local all postgres peer

Pang nhap, tao user, database

$ su - postgres

# createdb minhly;

# createuser - s minhly;
Tao phan postgis ma rong

# create extension postgis;
Cai dit va cau hinh QGIS-web-client

Down bd QGIS web client trén tai dia chi https://github.com/ggis/QGIS-Web-
Client

Dit liéu cua QGIS web client bao gom

& Recent

o H | apache-conf
ome

cqi-hin
[0 Documents g

+ Downloads == data
—

dd Music —
doc
L—
B Pictures
=
| profects
W Videos

@ Trash README

IEADME. pdf
& VMware Tools & README. pd

—
| site

wigl
| Wig


https://github.com/qgis/QGIS-Web-Client
https://github.com/qgis/QGIS-Web-Client
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Hinh 3.2 Thanh phan dit liéu caa QGIS-web-client
Doi tén file cac file:
e Client/apache-conf/qgis-web-client.conf.tmpl => Client/apache-conf/qgis-
web-client.conf
e Client /site/index.xml.tmpl => Client /site/index.xml
CAu hinh QGIS server: /etc/httpd/conf/httpd.conf
<VirtualHost *:80>
DocumentRoot /home/minhly/public html
ServerName localhost
Options Indexes FollowSymLinks
ScriptAlias /phpcgi /var/www/cgi-bin/minhly /php-cgi
ScriptAlias /cgi-bin/mapserv /var/www/cgi-bin/ minhly/mapserv

ScriptAlias /qggis mapserv.fcgi /var/www/cgi-bin/ minhly
/qgis mapserv.fcgi

Action phpcgi /phpcgi

AddHandler phpcgi.php

SuexecUserGroup minhly minhly

RewriteEngine on

# QGIS Client/Server

RewriteCond %{QUERY STRING} " (?:.*)query=samplesearch&* (?:.*)S$
RewriteCond %{QUERY STRING} " (?:(?:.%*)&)?2colour=(["&]*) (?2:.%)8S

RewriteRule "/wms/ (.+)$ /ggis mapserv.fcgi?map=/home/minhly
/www/gmap/$1.99s&SERVICE=WMS&VERSION=1.1.1&REQUEST=GetFeatureln
fo&LAYERS=Hello&QUERY_LAYERS=Hello&FEATURE_COUNT=20&INFO_FORMAT
=text/xml&SRS=EPSG:4326&FILTER=Hello:"colour"\ =\ '$1' [PT]

RewriteRule "/wms/ (.+)$ /ggis mapserv.fcgi?map=/home/minhly
/www/qmap/$1.9gs [QSA, PT]

RewriteRule
~/client/ ([*\.]+)S$ /gmap/client/site/qggiswebclient.html [PT]

</VirtualHost>

3.6.4.2 Xay dung da ligu phia server

- Sau khi da thu thap dugc danh sach dia chi cac cdy ATM cua
Vietcombank dudi dang file CSV. Ta dang ki 1 tai khoan trén trang:
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https://developers.google.com/maps/documentation/geocoding/start dé lay 1

API-key cua google c6 dang ATzaSyBJTKHmZ2xeicRn5FvOl fn2wEYdpJf5 yuw
- Tiép theo ta sir dung link dang
https://maps.googleapis.com/maps/api/geocode/json?address=YOUR ADDRES

S&key=

YOUR API KEY d lay dit liéu dia chi dudi dang lat, lon

VD: https://maps.qoogleapis.com/maps/api/geocode/json?address=148 Tran

Duy Hung, P Trung Hoa, Q Cau

Gigy&key=AlzaSyDw_Kz2T6vZKvpMTTOSNhn40QJJohSCI2I

Dix liéu tra vé dang

{

"results" : [

{

"address components" : |

{

"long name" : "148",

"short name" : "148",

"types" : [ "street number" ]
by

{

"long name" : "Tran Duy Hung",
"short name" : "Tran Duy Hung",
"types" : [ "route" ]

by

{

"long name" : "Trung Hoa",
"short name" : "Trung Hoa",
"types" : [ "political", "sublocality",

"sublocality level 1" ]

by
{

"long name" : "Cau Gidy",

"short name" : "Cau Gidy",

"types" : [ "administrative area level 2", "political" ]
b

{

"long name" : "Ha N&6i",

"short name" : "Ha No6i",

"types" : [ "administrative area level 1", "political" ]

by
{


https://developers.google.com/maps/documentation/geocoding/start
https://maps.googleapis.com/maps/api/geocode/json?address=YOUR_ADDRESS&key=YOUR_API_KEY
https://maps.googleapis.com/maps/api/geocode/json?address=YOUR_ADDRESS&key=YOUR_API_KEY
https://maps.googleapis.com/maps/api/geocode/json?address=148%20Trần%20Duy%20Hưng,%20P%20Trung%20Hòa,%20Q%20Cầu%20Giấy&key=AIzaSyDw_Kz2T6vZKvpMTTOSNhn4OQJJohSCl2I
https://maps.googleapis.com/maps/api/geocode/json?address=148%20Trần%20Duy%20Hưng,%20P%20Trung%20Hòa,%20Q%20Cầu%20Giấy&key=AIzaSyDw_Kz2T6vZKvpMTTOSNhn4OQJJohSCl2I
https://maps.googleapis.com/maps/api/geocode/json?address=148%20Trần%20Duy%20Hưng,%20P%20Trung%20Hòa,%20Q%20Cầu%20Giấy&key=AIzaSyDw_Kz2T6vZKvpMTTOSNhn4OQJJohSCl2I
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"long name" : "Vietnam",
"short name" : "VN",
"types" : [ "country", "political" ]

}
I

"formatted address"
Gidy, HAa N6i, Vietnam",

"148 Tran Duy Hung, Trung Hoa, Céu

"geometry" : {
"location" : {
"lat"™ : 21.0094442,

"lng"™ : 105.7979218
by

"location type" : "ROOFTOP",
"viewport" : {
"northeast" : {
"lat" : 21.0107931802915,

"lng" : 105.7992707802915
by

"southwest" : {
"lat™ : 21.0080952197085,

"lng" : 105.7965728197085

}
}
by

"partial match" : true,
"place id" "ChIJm 6U4aasNTERmJsrMJXet5Y",
"types" : [ "street address" ]

}

I

"status" : "OK"

}

- Véi dit liéu tra vé nhu trén ta viét doan chuong trinh dbi dja chi thanh toa
d6 XY (vi d9, kinh d6). Viét doan chuong trinh (phu luc) dé lay dia chi lat, lon.
Ghi dit liéu chuyén doi vé ra file csv.

Du liéu thu vé nhu hinh 3.3.
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A B C D E G H 1 J K L M
serv quan name bank addr GeolLat Geolng Elat ELng SLat SLng PlacelD
7h-22h 1 Ba Binh P(Vietcomb 62 Y&n Phi 2 21.05239 105.8378 21.05374 105.8392 21.05104 105.8365 Chll4Tgg.
7h-22h 1 Ba Dinh P(Vietcomb 148 Tran C 3 21.00%44 105.7979 21.01079 105.7993 21.0081 105.7966 Chlim_6L
24/24 1 Churdng D Vietcomb Thi tran B¢ 4| 21.17469 105.8623 21.12606 105.8322 21.16111 105.8496 ChUIKTwr
24/24 1 Churdng D Vietcomb Thi tran Tr 5 21.02228 105.956 20.9953 105.9199 21.00784 105.9377 ChlIAzZC
2424 1 Chufgng D Vietcomb KCN DUgn 6 21.01687 105.9668 21.0036 105.9545 21.00979 105.9626 ChllzdP7
24/24 2 Churdng D Vietcomb E6 Quynh 7 21.02765 105.8576 21.0228 105.8415 21.02518 105.8457 ChlloYqgjg
24/24 1 Chugng D Vietcomb Sai Dﬁng, 8 21.04147 105.9236 21.0271 105.9048 21.03485 105.9127 Chl-wib
24/24 2 Chugng D Vietcomb S6 07 - 09 9| 21.03667 105.9005 21.03666 105.9005 21.03667 105.9005 EKM3IESr
2424 1 Ha NGi 29 Vietcomb 23 Hang Pl 10 21.03434 105.8474 21.03569 105.8488 21.03299 105.8461 ChlUM_lz]
24/24 (tra 1 Ha NGi BG Vietcomb 49 Dai CG | 11 21.00883 105.8508 21.00881 105.8508 21.00883 105.8508 Ek400SDI
24/24 2 Ha NGi Kh. Vietcomb. SG 6B Lang 13 21.02178 105.8183 21.02313 105.8196 21.02044 105.8169 Chlj8-Zp
24/24 (tro 1 Ha NGi Kh Vietcomb 15A Tran 14 21.01367 105.8629 21.01502 105.8642 21.01232 105.8615 Chl3aljl
24/24 2 Ha Ni PG Vietcomb. 51 Lac Tru 15 21.00296 105.866 21.00431 105.8674 21.00161 105.8647 ChlJlyMv$
08h-17h0C 1 Ha Ni PG Vietcomb. 72 Nguyél 161 21.01965 105.8451 21.021 105.8464 21.0183 105.8437 Chllg5GVv
24/24 1 Ha NGi PG Vietcomb S8 32 Qua 17 21.02053 105.8481 21.02188 105.8495 21.01918 105.8468 Chll5zcg:
24/24 3 Ha Ni PG Vietcomb 36 Hoang | 18 21.01709 105.8239 21.01844 105.8252 21.01574 105.8225 Chlldzlu>
8h-16h 1 Ha ndi PGl Vietcomb S8 434 Tra 19 21.00937 105.8557 21.01072 105.8571 21.00802 105.8544 ChlJ39M\
8h-22h 2 Ha Ni Tr Vietcomb 78 Nguyél 21 21.01992 105.8442 21.02127 105.8456 21.01857 105.8429 ChlI8Dd:
5h-24h 3 Ha Tay TrL Vietcomb 484 Quang 22 20.95651 105.7572 20.95649 105.7572 20.95651 105.7572 Ejl0ODQg
7h30-21h 1 Hoan Kién Vietcomb. 150D L& D1 23 21.01247 105.8586 21.01246 105.8585 21.01246 105.8585 EjOxNTA,
24/24 3 Hoan Kién Vietcomb 23 Phan Cl 24| 2102079 105.856 21.02214 105.8573 21.01944 105.8546 ChlJWUSI

Hinh 3.3 dir liéu ATM c0 toa d6 XY (lat, lon)

Dung QGIS desktop dé chuyén ddi dix liéu csv dang sharpfile

Trong QGIS desktop vao: Layer/add layer/add delimeted text layer

| Create a Layer from a Delimited Text File x
File Name /home/minhly/vietcombankl.csv Browse,,
Layer name vietcombankl Encoding  UTF-8 v
File format CSV (comma separated values) o Custom delimiters Regular expression delimiter

v Comma v Tab Space Colon Semicolon
Other delimiters Quote Escape

Record options Number of header lines to discard | 0 + |/ First record has field names

Field options Trim fields Discard empty fields Decimal separator is comma

Geometry definition (& Point coordinates Well known text (WKT) No geometry (attribute only table)

X field Geolng v | Yfield | Geolat v DMS coordinates
Layer settings + Use spatial index Use subset index Watch file
) B nh PG Ay + tcomba Yén Pt f ( y H
7h - 22h Ba Dinh PGD Tran Duy ] tcomba 8 Tran Duy | g.PTr ] 3, Q Cau Gidy 3
24/2 1 Chuong Duo ATM Dong Anh etcomt tran bong A bong A +
) Help @ Cancel | JOK

Hinh 3.4 chuyén doi dit liéu sang toa do XY
Ta thu duoc dit liéu diém cac ATM nhu hinh 3.5
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Hinh 3.5 Cac diém ATM trén ban do

Sau d6 xuét dit liéu ra dang sharp file dé day vao CSDL

Dung lénh phg2psql dé import dit léu

S

v »vr U »nr N

shp2pgsgl -s 4326 -W

shp2pgsqgl
shp2pgsgl
shp2pgsqgl
shp2pgsqgl
shp2pgsqgl
shp2pgsqgl

4326
4326
4326
4326
4326
4326

LATINI1
LATINI1
LATINI1
LATINI1
LATINI
LATINI

LATINI

vnm_admO.shp|psqgl
vnm_adml.shp|psqgl
vnm_admZ2.shp|psqgl
vnm_adm3.shp|psqgl
vnm_ adm4.shp|psqgl
roads.shp|psqgl

vietcombank.shp|psqgl

Sau khi import dir liéu ta thu dugc cac bang nhu sau
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gid id-0 iso name_0 id-1 name_1 id-2 name_2 varname_2
integer | integer character varying(3) character varying(75) integer character varying(75) integer character varying(75) character varying(150)
1 241 vNm \Vietnam 3201 d?ng b?ng séng C7u Long 38252 C?n Tho ‘Can Tho
2 241 VNM Vietnam 3291 d?ng b?ng séng C?u Long 38252 BP?ng Thap Dong Thap
3 241 VNM Vietnam 3291 d?ng b?ng sdng C?u Long 38254 H?u Giang Hau Giang
4 241 VNM Vietnam 3291 d?ng b?ng song C?u Long 38255 Kién Giang Kien Giang
5 241 VNM Vietnam 3291 d?ng b?ng song C?u Long 38256 Long An Long An
(] 241 VNM Vietnam 3291 d?ng b?ng song C7u Long 38257 Soc Trang Soc Trang
7 241 VNM Vietnam 3289 B?c Trung B? 38231 Ha Tinh Ha Tinh
241 VNM Vietnam 3289 B?c Trung B? 38232 Ngh? An Nghe An
9 241 VNM Vietnam 3289 B?c Trung B? 38233 Qu?ng Binh Quang Binh
10 241 VNM Vietnam 3289 B?c Trung B? 38234 Qu?ng Tr? Quang Tri
11 241 VNM Vietnam 3289 B?c Trung B? 38235 Thanh Héa Thanh Hoa
12 241 VNM Vietnam 3289 B?c Trung B? 38236 Th?a Thién - Hu? Thua Thien - Hue
3 241 VNM Vietnam 3290 Bong B7c 38237 B?c Giang Bac Giang
14 241 VNM Vietnam 3298 Pong B?c 38238 B7c K?n Bac Kan|Bac Can
15 241 VNM Vietnam 3290 Dong B?c 38239 Cao B?ng Cao Bang
16 241 VNM Vietnam 3290 bong B7c 38240 Ha Glang Ha Giang
17 241 VNM Vietnam 3290 Bong B?c 38241 L7?ng Son Lang Son
18 241 VNM Vietnam 3290 bong Bic 38242 Lao_Cai Lao Cai

Hinh 3.6 Bang dix liéu hanh chinh Tinh/ Thanh Phé

gid id-0 iso name_o id-1 name.1 id-2 name.2 id-3 name.3 varname._3 nl.
/integer integer character vnrylng(B)\charamr varying(75) integer character varying(75) (integer character varying(75) integer character varying(75) character varying(100) ch

1 241 VNM Vietnam 3293 péng Nam B? 38274 Binh Phu?c 163369 L?c Ninh Loc Ninh

2 241 VNM Vietnam 3293 péng Nam B? 38274 Binh Phu?c 163376 Phu?c Long Phuoc Long

3 241 VNM Vietnam 3293 péng Nam B? 38275 Binh Thu?n 163371 B?c Binh Bac Binh

4 241 VNM Vietnam 3293 péng Nam B? 38275 Binh Thu?n 163372 D?¢ Linh Duc Linh

5 241 VNM Vietnam 3293 péng Nam B? 38275 Binh Thu?n 103373 Ham Tan Ham Tan

6 241 VNM Vietnam 3293 péng Nam B? 38275 Binh Thu?n 103374 Ham Thu?n B?c Ham Thuan Bac

7 241 VNM Vietnam 3293 péng Nam B? 38275 Binh Thu?n 163375 Ham Thu?n Nam Ham Thuan Nam

8 241 VNM Vietnam 3293 pong Nam B? 38275 Binh Thu?n 163376 La 61

9 241 VNM Vietnam 3293 bong Nam B? 38275 Binh Thu?n 183377 Phan Thi?t Phan Thiet

10 241 VNM Vietnam 3293 pong Nam B? 38275 Binh Thu?n 163378 PhG Quy Phu Qui|Phu Quy

11 241 VNM Vietnam 3293 péng Nam B? 38275 Binh Thu?n 163379 Tanh Linh

12 241 VNM Vietnam 3293 bong Nam B? 38275 Binh Thu?n 103380 Tuy Phong

13 241 VNM Vietnam 3293 péng Nam B? 38276 D7ng Nai 103381 Bien Hoa

14 241 VNM Vietnam 3293 péng Nam B? 38276 D7ng Nai 163382 C7m M?

15 241 VNM Vietnam 3293 bong Nam B? 38276 D7ng Nai 103383 D7nh Quan Dinh Quan

16 241 VNM Vietnam 3293 péng Nam B? 38276 D7ng Nai 103384 Long Khanh Long Khanh

17 241 VNM Vietnam 3294 Nam Trung B? 38282 Khanh Hoa 103453 Nha Trang

18 241 VNM Vietnam 3294 Nam Trung B? 38282 Khanh Hoa 103454 Ninh Hoa Ninh Hoa

Hinh 3.7 Bang du liéu hanh chinh Quan/ Huyén

gid id-0 iso name_0 id-1 name.1 id-2 name.2 id-3 name.3 id-4 name_4
integer integer character varying(3) character varying(75) integer character varying(75) integer character varying(75) integer character varying(75) integer character varylng(lom
241 VNM Vietnam 3289|B7c Trung B? 38235 Thanh Héa 192986 Tri?u Son 31459 H?p Thanh
2 241 VNM Vietnam 3289 B?7c Trung B? 38235 Thanh Héa 162986 Tri?u Son 31468 H?p Ti?n
31 241 VNM Vietnam 3290 Pong B7c 38243 Phi Th? 103870 Vi?t Tri 33035 Minh Néng
3 241 VNM vietnam 3289/B7c Trung B? 38235 Thanh Héa 102986 Tri?u Son 31461 Khuy?n Nong
4 241 VNM vietnam 3289/B7c Trung B? 38235 Thanh Héa 102986 Tri?u Son 31462 Minh Chau
5 241 VNM Vietnam 3289/B7c Trung B? 38235 Thanh Héa 102986 Tri?u Son 31463 Minh Dan
6 241 VNM Vietnam 3289/B7c Trung B7 38235 Thanh Héa 102986 Tri?u Son 31464 Minh Son
7 241 VNM Vietnam 3289/B?c Trung B? 38235 Thanh Héa 102986 Tri?u Son 31465 Nong Tru?ng
8 241 VM Vietnam 3289|B7c Trung B? 38235 Thanh Héa 182986 Tri?u Son 31466 Tan Ninh
21 241 VNM Vietnam 3290|pdng B?C 38243 Pha Th? 103069 Thanh Thu? 33025 Th?ch B?ng
345 241 VNM Vietnam 3289/B?c Trung B? 38231|/Ha Tinh 162919 Huong Khé 29980 Huong Lién
9 241 VNM vietnam 3289/B7c Trung B? 38235 Thanh Héa 102986 Tri?u Son 31467 Thai Hoa
22 241 VNM vietnam 3298 Déng B7c 38243 Phi Th? 103869 Thanh Thu? 33026 Trung Nghia
a3a7 241 VNM Vietnam 3291/d?ng b?ng séng C?u Long 38258 B?n Tre 102135 Th?nh Phi 34129 Thu?n Phong
10 241 VNM Vietnam 3289/B?c Trung B? 38235 Thanh Héa 102986 Tri?u Son 31468 Th? Binh
23 241 VNM Vietnam 3290 Péng B7c 38243 Phi Th? 103069 Thanh Thu? 33027 Trung th?nh
24 241 VNM Vietnam 3296 Ddng B?c 38243 Phu Th? 103869 Thanh Thu? 33028 Tu Vu
11 241/VNM Vietnam 3289/R7c Truna B? 38235/Thanh Haéa 182986 Tri?u Son 31469 Th? Cu?na

Hinh 3.8 Bang dit liéu hanh chinh Xa/ Phuong

3.6.5 Kich ban chay thuc nghiém
Sau khi xay dung b dir liéu va import vao PostgreSQL. Ta thuc hién cac cong
viéc sau dé xay dung ban do:

- Tao mot project mai trong QGIS

4

- Két ndi dix liéu véi PostgreSQL
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- Bién tap dir liéu ban db trong QGIS desktop: chinh sira noi dung hién thi
Ién web, style I6p dit liéu theo dang chuan cua ban do. Hién thi mé ta cac
dbi tuong cua ban doi

- Xuéat di liéu file .qgs

- Cau hinh web & server dé web tro vé qgis-web-client

- Xem chi tiét thong tin ban db trén trinh duyét

Tao 1 project maéi trong QGIS

Két ndi dén CSDL
Create a New PostGIS connection x

Connection Information

Name Postgresql
Service

Host localhost
Port 5432

Database = minhly

SSL mode disable -

i Authentication Configurations
Username | minhly v Save
Password 900000 v Save

Test Connection
Only show layers in the layer registries
Don't resolve type of unrestricted columns (GEOMETRY)
Only look in the 'public’ schema
Also list tables with no geometry

Use estimated table metadata

|  [& Help @ Cancel ¢PoOK

Hinh 3.9 Két ndi véi co sé dir liéu postgresql
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L T T O

» B Home
<! Favourites
/
MSSQL
+ @ PostGIS
v =€ Postgresql
» B public

" vietcombank

&2 vnm_admoO
&2 vnm_adm1
G2 vnm_adm?2
&2 vnm_adm3
G2 vnm_ “adma

# SpatiaLite
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Hinh 3.10 Add céc layer vao QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Help

DeBRRRF|0v 2L 2 NPPRKAR & B

o = : o
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Browser Panel
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<1 Favourites S Lai Chau"‘-ao Car'\‘). P et
g e | T
MSSQL v N3 Yen Bai %
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v B public \ 'j Son La “wh ;
b \ s NN
‘ V" roads o SN “‘»
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Hinh 3.11 Lép ban do cac Tinh, Thanh Phé
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Browser Panel
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Layers Panel
R ® Y &

* ATM
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chinh Tinh/TP

Hinh 3.12 Lép ban d6 cac Huyén

Project Edit View Layer Settings

Browser Panel
G eyvym®o
Project home

>
» Home

<! Favourites
4 /
MSSQL
v @@ PostGIS
v =< Postgresql
~ B public
V" roads
. vietcombank
3 vnalt
G2 vnm_admo0
&2 vnm_adm1
G2 vnm_adm2
&3 vom_adm3
&9 vnm_adm4
/ SpatiaLite

N Awe

Layers Panel
[ 2

. ® ATM
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Hinh 3.13 Lép ban do xa

Ngb xa
Thu? Lizu

ob

ViU i N
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Browser Panel

Vcauevy e

.:: 1

@

9. Layers Panel

S A e Y& B3R

Y‘C ® ATM
v — Duong

W Hanh Chinh Xa/Phuon
(8 Hanh chinh Guan/Hu...

Hanh chinh Tinh/TP
Khu vuc
] vnm_admo

m
Hinh 3.14 Lép ban do duong di

Luu project vai tén Vietnam.qgs.
Chinh lai ti 1& zoom ban d6 & phia client dé c6 thé xem chi tiét hon
Mo file Qmap/client/site/js/GlobalOptions.js chinh lai theo nhu doan code sau:
var MapOptions = {
projection: new Openlayers.Projection ("EPSG:"+epsgcode),
units: "degrees",
units: "m",
maxScale:250,
minScale:8000000,
fractionalZoom: true,
transitionEffect:"resize",
controls: []

}s

var OverviewMapOptions = {
projection: new Openlayers.Projection ("EPSG:"+epsgcode),
units: "degrees",
units: "m",

maxScale:250,
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minScale:8000000,

transitionEffect:"resize"
b
3.6.6 Két qua hién thi phia web client

Info and Tools « ;Q}Sm [¥ ovject wentiication: Topmast hi v E‘m@ 4@
- R ¢

T
g

Map themes 5 ,‘ 5
= B A Pan pedsonaing . DlagBng Séng HIng L~Dng B?ngé
¥ s R P s S e S e i
Map Layers -~ B9 NS ) \..,‘.) PP Jmioas - L 3
2 WMS 5N
2 ¥ vietnam 2 ©

7)i ATM j tia|Ouong S

] & ‘Duong n-‘, <\

7 § Hanh Chinh Xa/Phuong < 2 °

7] & Hanh chinh QuanHuyen
7] § Hanh chinh Tn/TP

V] i Khuvue
V] i vnm_adm0 \ /
_‘l Hai Duoyfg
N,u:g t:zn Area: 340.27km?2 e e
Haj Duo
how -
Hinh 3.15 Do dién tich cta 1 vung
v anu TouTs “7 M ,‘d 20 [Kjowﬂ dentification: Topmost hit 5 E E — g
Map themes | o - . : : 024 NI
; . Dieh Bien ~——"g on Butrg D% H?“‘ Dng B7c
o = #" : Mu?ng Laiom 70 N 5 ‘n'm}’ Y\ Dip
. ' \ > |
Map Layers - 1 Ph?_’tThu?n - Rt Y " a4 A N\gac GENG M'v
L WhS B Bién 3 SonTta_ B7c) AR o ‘}b‘\‘ v* [ Qui
5 W viemam \ e Sonta Thanh Son—RHEX {
Ly 7= SOy Ma e G Wie b
)i ATM \__SwpCp =, ) Chéu Da B2c k7 Sarhy
)i Duong - :

[7] § Hanh Chinh Xa/Phuong Hanh chinh Quan/Huyen

@] i Hanh chinh QuanHuyen gid: 614
[¥] & Hanh chinh TnivTP id 0 241
@) & Khuvee —

)3 vnm_adm0 s VM

name_0: Vietnam

id_1: 3295

name_1: Tay B2¢

id_2: 38289

name_2: Son La

id_3: 103527

name_3: Song Ma

varname_3: Song Ma 7n ®hau

nl_name_3: NULL

hasc_3: VN.SLSM ol \
I\ 7N

type_3: Huy?n N \;'-4
R — +wus Quang TH78QHY .
~ »-

Hinh 3.16 Xem thong tin cta 1 huyén
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Hinh 3.17 Xem thong tin duong di
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Hai Duong

|
ey

D?ng B?ng Séng H?ng

bank: Vietcombank
.i' addr: 484 Quang Trung. P La Khé, Q Ha Ding g ¥en |
; geolat:  20.9565064 .
71 geolng: 105.7572325 IR
{ 2
" gid: 455 =~
s - o

sens: 7h30-22h
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Hinh 3.18 Xem thong tin diém dat cdy ATM

3.7 Két qua dat dwoc ciia thuc nghiém

Luén van trinh bay vé cac cong nghé sé hda ban d6 nhu WMS,
OpenLayers, OGC. Trinh bay cac cong nghé nguén mé hd tro 1ap ban do:
PostgreSQL, PostGIS, QGIS (server, desktop, web-client).

Xay dung dich vu ban db truc tuyén hd tro hién thi dit liéu cac diém ATM
ctia ngan hang Vietcombank bao gém: Thu thap dit liéu ATM va chuyén doi
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sang dir liéu sb gan lién véi ban db. San pham cling da demo hoat dong dugc
dap g c&c yéu cau co ban dé ra.
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KET LUAN

Luan van nay di gidi thiéu tong quan vé hé thdng thong tin dia ly, céc
kiéu dir liéu va mé hinh dir liéu trong GIS. Giéi thiéu tong quan vé cac chuan
mé& va cdng nghé s hoa ban dd (WMS, OGC, OpenlLayer). Cac Layer st dung
trong ban d6. Céch tiép can va sir dung cac cng cu nguén ma dé xay dung ban
dd truc tuyén.

Thuc nghiém cho thay tng dung ban do chay va hién thi rat tét trén cac
trinh duyét, d& dang tim kiém va hién thi chi tiét cac thong tin cua cac 1op ban
o
Két qua dat dwuogc
Qua mét thoi gian tim hiéu va nghién ctru, toi da thu dugc céc kién thuc ve:

- Tong quan vé GIS, WMS, OpenLayer cac chuan mé hd tro viéc 1ap ban
do

- Céch thyuc hién va xay dung ban do

- Céc cbng cy va phan mém ma nguon ma hd tro viéc 1ap ban do truc tuyén.

(Qgis Server, Qgis Client, Qgis Desktop, PostgreSQL, GoogleAPI)

- Céc kiéu dir lieu khéng gian, cach thao tac va truy van dit liéu trong co so

dix liéu PostgreSQL va phan mé rong PostGis.

- CO thé thu thap va cap nhat dit liéu tir cac nguon khéac nhau

- Xay dung dich vu ban db truc tuyén va thu dugc két qua co ban.
Hwéng phat trién
Ban d6 nay da dap tmg co ban c4c yéu cau vé hién thi cac diém ATM cua ngan
hang Vietcombank nhung dit liéu méi chi & dang don thuan, ti 1& chinh xac cua
ban d6 chua cao, cac chirc niang ctia ban db van con han ché.
Hudéng nghién cau tiép theo cua t6i 1a tdi vu hoa d6 chinh x4c toa do cua cc
diém ATM. Hién thi thém hé théng ATM cua cac ngan hang khac, thém chuc
nang tu dong cap nhat dix liéu tur cac website cua cac ngan hang.
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public void AnalyzeData (DataTable dt)
{
for (int 1 = 0; i < dt.Rows.Count; i++)
{
if (dt.Rows[i] ["addr"].ToString () .Trim() == "1")
break;

string Url =
"https://maps.googleapis.com/maps/api/geocode/json?address=" +
dt.Rows[i] ["addr"].ToString () .Replace ("\"", "")

+ "&key=AIzaSyDw Kz2To6vZKvpMTTOSNhn40QJJohSC1l2I";
labell.Text = GetContentHTML (Url) ;
1bl1ID.Text = i.ToString();
this.Refresh () ;
if (labell.Text.IndexOf ("\"status\" : \"OK\"") >= 0)

{

string[] strLat = { "\"lat\" : " };
string[] strLng = { "\"lng\" : " };
string[] strPlaceID = { "\"place id\" : \"" };
string[] straddr = { "\"formatted address\" : \"" };
string strContent =
labell.Text.Substring (labell.Text.IndexOf ("\"location\" :"));

string[] alat = strContent.Split (strLat,
StringSplitOptions.None) ;

dt.Rows[1] ["GeoLat"] = aLat[l].Substring(0,
aLat[1l].IndexOf(","));

dt.Rows[1] ["ELat"] = aLat[2].Substring(O,
aLat[2].IndexOf(","));

dt.Rows[i] ["SLat"]
alat[3].IndexOf(","));

aLat[3].Substring (0,
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string[] alng = strContent.Split (strlLng,
StringSplitOptions.None) ;

dt.Rows[i] ["GeoLng"] = alLng[l].Substring (0,
alng[1].IndexOf ("\n")) ;

dt.Rows[i] ["ELng"] = alLng[2].Substring (0,
alng[2].IndexOf ("\n")) ;

dt.Rows[i] ["SLng"] = alLng[3].Substring (0,
alng[3].IndexOf ("\n")) ;

string[] aPlacelID = strContent.Split(strPlacelD,
StringSplitOptions.None) ;

dt.Rows[i] ["PlaceID"] = aPlacelID[1l].Substring (0,
aPlaceID[1l].IndexOf ("\""));

string[] aAddr = labell.Text.Split (straddr,
StringSplitOptions.None) ;

dt.Rows[i] ["address"] = aAddr[l].Substring (0,
aAddr[1].IndexOf ("\""));

}

}
WriteToCSV (dt) ;



