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MO PAU
Tinh cip thiét cia 0é tai

Trong nhitng nim gan day hé thong thong tin dia 1y (GIS) 4
tré thanh mét nganh khoa hoc rat dyoc quan tadm & nhiéu linh vuc
nghién ctru va img dung khoa hoc k¥ thuat trén toan cau.

Hién nay, hau hét moi ngyoi déu sir dung tai khoan cac ngan
hang 0é gui, tra tién giup ban st dung cac dich vy tryc tuyén, hoac c6
thé rit tién & bat ki dau. Do vay ma viéc sir dung cac thé ATM dé rat
tién ngay cang phd bién hdn. Dé rit hodc gui tién ban c6 thé ra cac
ngan hang hoic cac cdy ATM 3¢ rit tién

Xuat phat tir nhu cau tra ciru va tim kiém cac 0ia diém cay
ATM cua ngyoi st dung.

Ban 86 truc tuyén hién thi chi tiét thong tin vé toa 090, dia chi,
ctia cac ATM trong hé théng ngan hang Vietcombank. Pdng thoi &
bét ki 8au ban ciing d& dang st dung va tra cru mot cach truc quan.

Vi nhitng 1y do trén, hoc vién quyét dinh chon 88 tai “Xdy dung dich
vu ban 96 truc tuyén tudn theo chuan WMS dua trén OGIS server va
OpenLayers”. Véi bai toan cu thé 1a xdy dung ban 80 hién thi cac
diém ATM ciia ngan hang Vietcombank.

Muc tiéu va nhiém vu ciia 6¢ tai

Duc két dyoc nhimng van 8¢ 1y thuyét cin ban ctia ban 86 truc
tuyén hién dai, nhitng van dé vé cong nghé lién quan va xay dung
quy trinh cong nghé thanh 14p va phat hanh ban 86 trén mang.

Biét cach st dung cac cong cu ngudn md dé 1ap ban 86 tuan
theo cac chuan mé 83 co. Hiéu dygc quy trinh hoat déng & phia
server va client.

Muc dich caa luin van



1- Nghién ctu co so ly thuyét Ban db truc tuyén vé kién truc,
cach biéu dién thé gidi thuc, cac phuong phéap hién thi dit
liéu khong gian, quy trinh phéat hanh ban d6 tryc tuyén

2- Phuong phéap xay dung ban d6 truc tuyén trén nén ma nguon
mé st dung c&c cbng cu MapServer, CSDL khéng gian
PostgreSQL, QGIS server, QGIS web client xay dung quy
trinh céng nghé thanh lap va phat hanh ban do tryc tuyén
trén Intemet.

3- Thir nghiém thanh l1ap va phat hanh ang dung ban db cac
diém ATM cua ngan hang Vietcombank trén co s nhitng
van dé da duoc nghién ciu.

Noi dung luin van
Luan vin gém 3 chwong chinh

Chuong 1: gidi thidu tong quan vé hé thong thong tin dia ly (GIS)
dura ra cac kién thirc tong quét vé GIS. Chi ra cac thanh phan, chirc
nang va cac kiéu dir liéu cia GIS

Chuong 2: gidi thiéu cac chuan ma hd tro 1ap ban dd nhu WMS,
Openlayer, OGC.

Chuong 3: Cac cdng cu nguon mé hd trg 1ap ban d6. Giéi thiéu bai
toan va cach thirc trién khai 1am 1 trang web ban do.



Chuong 1, TONG QUAN
1.1 Giéi thigu vé h¢ thong thong tin dia ly
1.1.1 GIS la gi?

Mot hé thong thong tin dia ly (GIS) 1a mot cdng cu may tinh
dé 1ap ban @6 va phan tich nhirng ton tai va sy kién xay ra trén tréi
dat. cong nghé GIS tich hop cac hoat dong co so dit liéu thong
thudng nhu truy van va phan tich thong ké véi su hinh dung doc dao
va lgi ich phan tich dia 1y duoc cung cap boi cac ban do. Nhiing kha
ning nay phan biét GIS vai cac hé théng théng tin khac va lam cho
né c6 gié tri cho mot loat cac doanh nghiép nha nude va tu nhan dé
giai thich cac su kién, du doan két qua, va hoach dinh chién luoc.

1.1.2 Céc thanh phan ciaa GIS

Mot GIS la sy tich hop ciia nam thanh phan chinh: phan cang, phan
mém, dit liéu, con ngudi, va phuong phap quan ly.

1.1.3 Cac déi twong cia GIS

Chinh 1a nhitng ngudi can sir dung GIS cho cac muc dich khac nhau
1.2 Dir liéu s dung trong GIS

1.2.1 Céc kiéu dir liéu dia ly

Dir ligu khong gian miéu ta vi tri trong d6i va tuyét dbi cua cac dac
diém dia ly.

Dir ligu thudc tinh (dir liéu phi khong gian) dién ta dic tinh dic
diém dia ly. Nhitng dic tinh ndy ban chat c6 thé 1a vé sé lwong hoic

chat lugng. Kiéu dit liéu nay thuong duge dung nhu 1a mét dir kién
bang.

1.2.2 Cac mé hinh dir liéu

1.2.2.1 M6 hinh dir liéu Raster



Raster roi rac
Raster lién tuc
1.2.2.2 M6 hinh dir li¢u véc to

Ba loai biéu twong co ban cho dir liéu vecto 1a diém, duong
va da giac (khu vuc). Trong thuat ngir GIS, cac tinh ning thuc té
dugc goi la thyc thé khdng gian.

1.2.3 Uu nhwoe diém cia 2 md hinh trén

Uu diém va nhuge diém dir liéu Vector

Uu diém va nhuoc diém dix liéu raster
1.3 Chire néiing cia GIS

Tién xu ly dir liéu va thao tac

Phan tich dix liéu

Hién Thi Dit Liéu

Quan Ly Co S¢ Dit Liéu



Chuong 2, GIOI THIEU VE WEB MAPPING, OPENLAYERS,
OGC VA CHUAN WMS

2.1 Gigi thiéu vé web mapping
2.1.1 Pinh nghia web mapping
2.1.2 Céc kiéu ca web mapping
Ban d6 web phan tich (Analytical web maps)
Chuyén dong va thoi gian thuc
Ban dd web cong tac
Ban d6 truc tuyén
Ban d6 web tinh
2.1.3 Cac cbng nghé caa web mapping
2.2 Open Geospatial Consortium - OGC
Mot s6 chuan do OGC cong bé:

e \Web Feature Service (WFS)

o Web Map Service (WMS)

e Filter Encoding (FE)

o Catalogue Service for the Web (CSW)

2.3 Web Mapping Service - WMS
2.3.1 Thé nao 1a WMS

2.3.2 WMS Iam viée nhw thé nao?
WMS duoc dinh nghia cu thé théng qua:

1. Céch lay va cung cap thdng tin vé loai ban d6 mot may
chu c6 thé cung cap (GetCapabilities)



2. Qua trinh guri yéu cau va dwa ra mot ban d6 dudi dang anh
hodc bo tinh nang (getmap)

3. Cac budc iy va cung cap thong tin vé noi dung cua ban
d6 nhu 1a gia tri /tri s6 cua 1 tinh ning tai 1 dia diém
(GetFeaturelnfo)

2.3.4. GetMap
Thuc hanh véi getmap
Dap ng yéu cau getmap
2.3.5 GetCapabilities Response
2.3.6. GetFeaturelnfo (optional Attribute)
2.4 Openlayer
Tai sao nén chon Openlayers
Giai phau (ng dung Web-mapping
Web map client

Web map server



Chuwong 3, CAC CONG CU NGUON MO HO TRQ PE XAY
DUNG BAN PO, BAI TOAN VA THUC NGHIEM

3.1 PostgreSQL
Céc kiéu dir liu trong PostgreSQL
Cac lénh co ban trong PostgreSQL

3.2 Postgis

3.3QGIS

3.4 QGIS server

3.6 Thuc nghiém

3.6.1 Sw can thiét cia bai toan

Xuat phét tir nhu cau thyc té cia nguoi dang ATM hién nay 1a mudn
tim kiém cac ATM gan nhit dé tién cho viéc rat tién, chuyén khoan
hay xem s6 du.

Céac ngan hang c6 danh sach cac thong tin cac diém ATM & trén
trang ctia ngan hang. Nhung dit lidu chi ¢ dang dia chi don thuan cho
nén kha 1a vt va dé tim kiém vai nhitng nguoi chua quen.

Tu nhitng ly do nén trén ma toi 1am da lam mot ban dd truc tuyén
hién thi hé thong cac diém ATM cua ngan hang Vietcombank. Gidp
nguoi ding dé dang xem va hién thi tryc quan.

3.6.2 Thiét ké cac chire niing ciia ban dé

Céc yéu cau cua (ng dung Website hién thi cac diém ATM gén lién
v6i nhu cau mot nguoi dung khi sir dung Website dé xem thdng tin
Vé cac diém ATM

- Céac ATM ¢ khu vyc nao?

- Thoi gian hoat dong va dia chi ¢ dau?



- Xem chi tiét thong tin cac diém?
Céc chirc nang trén ban db:
e Dichuyén ban db
e Phong to/ thu nho
e Hién thi cac diém ATM
e Xem chi tiét thdng tin cac tinh thanh
e Xem théng tin chi tiét cac diém ATM
3.6.3 Xay dwng bo dir ligu thuc nghiém.
LAy dit liéu hé théng cac diém ATM cua Vietcombank & trang
https://www.vietcombank.com.vn/ATM/

£+ Trang chil » Dia diém dat may ATM

Chon diadanh: ThoadsHa M v

<5
Piém dat may Irgng  Biachi Gid phuc vu

may
Ba Binh PGD B30 Tan 2 39 B30 Tan, P Ngoc Khanh, Q Ba Binh 07h00-22h00
Ba Binh PGD T3y Ha 1 62 Yén Phu, P Yén Phu, Q Tay HO 07h00-22h00
Ba Binh PGD Ty Son 7 133 T3y Son, Bdng Ba 07h00-22h00
Ba binh PGD Tran Duy Hung 1 146 Tran Duy Hung, P Trung Haz, Q C3u Gidy  07h00-22h00
Ba Binh Sanh chinh tdz nha 1 L& E6, dudng Pham Hung 07h00-22h00
Kezngnam
Ba Binh Tru 53 VCB 2 Téa nha RESCO - 521 Kim M3, P Ngoc Khénh, Q 24h/7

Bz Binh

Chuong Duong ATM KCN Hoang 1 02-9a KCN Hodng Mai, Hodng Mai, Ha Nai 24h/7
Mai
Chugng Dugng ATM PGD Bdng 1 T4 6, Thi trén £4ng Anh, H. Bang Anh 24h/7
Anh
Chuigng Dugng ATM Sai Bang 2 765 Nguyén VEn Linh, Q. Long Bién 24h/7
Chuigng Dugng ATM S3i Bang 1 136 t6 17 Pha Sai B6ng, Long Bién, Ha NG 24h/7

Hinh 3.1 Dit liéu cac diém ATM trén trang vietcombank.com

Viét doan chuong trinh chuyén ddi dix liéu dia chi sang dang toa d6
XY (kinh d6 va vi d9) sir dung googlemapAPI

3.6.4 Cai dat va xay dung chwong trinh


https://www.vietcombank.com.vn/ATM/
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Véi phan thuc nghiém nay, hoc vién cai dat trén mdi truong cua hé
diéu hanh Fedora 24.

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

Trong cira s6 Terminal cua fedora dung nhitng lénh sau dé cai dat
postgresql, Qgis, PostGis

$ sudo dnf install PostgreSQL*
S sudo dnf install QGIS QGis-server
$ sudo dnf install postgis
Enable dich vu cta postgresql
$ sudo systemctl enable postgresgl
$ sudo systemctl start postgresqgl
CAu hinh file dix liéu, sta 2 file
Ivar/lib/pgsql/data/postgresgl.conf
Ivar/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
md5

Local all postgres

peer
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Dang nhap, tao user, database

$ su - postgres

# createdb minhly;

# createuser — s minhly;
Tao phan postgis mé rong

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

Down bo QGIS web client trén tai dia
https://github.com/qqgis/QGIS-Web-Client

Dir liéu cua QGIS web client bao gom

{ 1 fr Home  www | ogmap | cllent
& Recent
@ H ] apache-conf
ome
o
0O Documents g
+ Downloads = data
—
dd Music _—
doc
1 Pictures
—
| projects
Wl Videos
@ Trash README
README. pdf
@ VMware Tools = F
[—
| site
—
| 'A"\|:_|I

Hinh 3.2 Thanh phan dit liéu cua QGIS-web-client
3.6.4.2 Xay dung dir liéu phia server

chi


https://github.com/qgis/QGIS-Web-Client

Day dir liéu vao PostgreSQL
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Viét doan chwong trinh ddi dia chi thanh toa d6 XY (vi 6, kinh d9).
Ta dugc dir liéu nhu sau

A C D E G H I J K L M
serv name bank addr Geolat Geolng Elat ELng SLat SLng PlacelD
7h-22h 1 Ba Pinh P(Vietcomb 62 Y&n Phi 2 21.05239 105.8378 21.05374 105.8392 21.05104 105.83365 ChlU4Tgg,
7h-22h 1 Ba Binh P(Vietcomb 148 Tran L 3 21.00944 105.7979 21.01079 105.7993 21.0081 105.7966 ChlUm_6L
24/24 1 chufdng D Vietcomb Thitrdn Dt 4 21.17469 105.8623 21.12606 105.8322 21.16111 105.8496 ChUKTwr
24/24 1 ChuGng D Vietcomb Thi trén Tr 5 21.02228 105.956 20.9953 105.9199 21.00784 105.9377 ChlUAzZC
24/24 1 Chuong D Vietcomb KCN Duon 6 21.01687 105.9668 21.0036 105.3545 21.00979 105.9626 ChlUzdP7.
24/24 2 Chudng D Vietcomb E6 Quynh 7 21.02765 105.8576 21.0228 105.8415 21.02518 105.8497 ChlloYgj;
24/24 1 chufdng D Vietcomb Sai Bing, 8 21.04147 105.9236 21.0271 105.9048 21.03485 105.9127 Chu-wib
24/24 2 ChuCng D Vietcomb S6 07- 09 9 21.03667 105.9005 21.03666 105.9005 21.03667 105.9005 EKM3IESK
24/24 1 Ha NG 29 Vietcomb 29 Hang Pl 10 21.03434 105.8474 21.03563 105.8488 21.03299 105.8461 ChUIM_lz]
24/24 (tro 1 Ha NGi B Vietcomb 49 93i C8 11 21.00883 105.8508 21.00881 105.8508 21.00883 105.8508 Ek400SD|
24/24 2 Ha Ni Kh Vietcomb S8 6B Lang 13 21.02178 105.8183 21.02313 105.8196 21.02044 105.8169 Chljg-Zp
24/24 (tro 1 Ha NOi Kh Vietcomb 15A Tran k 14 21.01367 105.8629 21.01502 105.8642 21.01232 105.8615 Chu3Qljk
24/24 2 Ha NGI PG Vietcomb 51 Lac Tru 15 21.00296 105.866 21.00431 105.8674 21.00161 105.8647 ChlllyNv!
08h-17h0C 1 Ha Nji PG Vietcomb 72 Nguyél 16 21.01965 105.8451 21.021 105.8464 21.0183 105.8437 Chllg5GV
24/24 1 Ha NI PG Vietcomb 58 32 Qua 17 21.02053 105.8481 21.021883 105.8495 21.01918 105.8468 ChlSzcge
24/24 2 Ha NI PG Vietcomb 36 Hoang! 18 21.01709 105.8239 21.01844 105.8252 21.01574 105.8225 Chldziu}
8h-16h 1 Ha ndi PGl Vietcomb S0 434 Tra 19 21.00937 105.8557 21.01072 105.8571 21.00802 105.8544 ChLI3SM\
8h - 22h 2 Ha Nji Tri Vietcomb 78 Nguyél 21 21.01992 105.8442 21.02127  105.8456 21.01857 105.8429 ChlI8Dd:
5h-24h 3 Ha Tay Tri, Vietcomb 484 Quang 22 20.95651 105.7572 20.95649 105.7572 20.95651 105.7572 EjIOODQg
7h30-21h 1 Hoan Kién Vietcomb 150D Lo 81 23 21.01247 105.8586 21.01246 105.8585 21.01246 105.8585 EJOxNTA;
24/24 3 Hoan Kién Vietcomb 23 Phan Cl 24 21.02079 105.856 21.02214| 105.8573 21.015944 105.8546 ChUWUS|

Hinh 3.3 dit liéu ATM c0 toa do XY

Dung QGIS desktop dé chuyén doi dir liéu csv dang sharpfile

Layer/add layer/add delimeted text layer
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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 (_) €SV (comma separated values) () Custom delimiters (_ Regular expression delimiter
¥ Comma ¥ 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
y defi (s Point ¢ i () Well known text (WKT) () No geometry (attribute only table)
Xﬁeld;rGeoLng - \Yﬁeld|(rie¢7>liatr v |&;;DMS:oofdinltgs
Layer settings (¥ Use spatial index (_| Use subset index | watch file
I ¥ =
7h-22h 1 Ba Dinh PGD Tay H6 Vietcombank 62 Yén Phuy, P Yén Phy, Q Tay H6 27
7h-22h 1 Ba Dinh PGD Tran Duy Hung  Vietcombank 148 Tran Duy Hung, P Trung Hoa, Q Cau Gidy 3
2424 1 Chuong Duong ATM Déng Anh Vietcombank Thi trdn Déng Anh, H. Déng Anh 4
| ) Help | | @ cancel || oK

Hinh 3.4 chuyén d6i dir liéu sang toa do XY

Ta thu dugc dit liéu diém cac ATM nhu hinh 3.5
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Hinh 3.5 Cac diém ATM trén ban db
Sau d6 xuét dir liéu ra dang sharp file ¢é diy vao CSDL
Dung lénh phg2psql dé import dit léu
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$ shp2pgsgl -s 4326 -W LATIN1
vnm_adm3.shp|psqgl

$ shp2pgsqgl -s 4326 -W LATIN1
vnm_admé.shp|psqgl

$ shp2pgsqgl -s 4326 -W LATINL
roads.shp|psqgl

S shp2pgsqgl -s 4326 -W
vietcombank.shp|psgl

Tao 1 project méi trong QGIS
Két n6i dén CSDL
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Create a New PostGIS connection

Username [ minhly | ] ¥ Save

[ 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

@ cancel || POK |

Hinh 3.6 Két ndi voi co sé dir liéu postgresql
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G Y ®*T O

» B Home
<1 Favourites

» /
MSSQL
+ W pPostGIS

v <€ Postgresql
+ B public

" vietcombank

&2 vnm_admo
&2 vnm_adm1
G2 vnm_adm?2
&2 vnm_adm3
G2 vnm_adm4

A SpatiaLite

© ows

® wcs

A* wee

W
@ = ¥ & F O
~ — roads

~ o vietcombank
~ l vom_adm4
-

Hinh 3.7 Add céac layer vao QGIS
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3.6.5 Két qua hién thi phia web client

GiS-Browser - WMS x + B
@) localhost/qmap/clent/s te/qgiswebc Lent htmi? map=/home/minhly www/qmap/vietnam.ags ¢ | [ Search s & &

Areas,Lakes,Rivers&ma

Hinh 3.11 Do dién tich cta 1 vung

rohe owqe v Conaume: | 10212

WY o qug

@) ) | 1OCSPORRAUADICIG L o\GARMGPC U DAL WID=\DOUG\ AWM GUISD\ NG L 0d2 G |[o 2smcy 58 ¢+ &

Hinh 3.12 Xem thong tin cta 1 huyén
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/ GiS-Browser-WMS x| +
@) D | tocalhost/amay NaglsWébilient rizyiap=/home Ambbly www/ropietnam g ][ Search lee ¢ »
GIS-Browser - WMS.
Loododioed {p}’a.,n@m-—nn—n-m - (=Y ] € [Search comen v
op s | =
- - N
g Layers .
o WS
3 vevam
) & econow roads
Vi roam gid: 52873
e osm_id. 175776485
=iy !
lastchange:  NULL
code: 5112
fclass: trunk
name: Quinc ld» 1A
ref. 1A
onewsy
maxspeed. NuLL
layer o
bridge 1
tunnet: f
Loy onder 5 oo [ Condvase: 106,19

GiS-Browser - WMS

Hinh 3.13 Xem thong tin duong di

x|+

€) | localhost/qmap/client

e/qgiswebclient htm{?map=/home/minhly www/qmap/vietnam. qgs ¢ | [Xsearch IR

WS-Browser - WMS.

’{}i‘m

1‘92)‘,@”—.-1_-01 > =0 N0 €9 [Search bcamon 1 Geoname

vietcombank

addr: 9 Nguydn S§ Sach, P HA Huy Tap, TP Vinh
geolat: 18.6865798
: 105.6794008

Hinh 3.14 Xem thong tin diém dat cdy ATM
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KET LUAN

Luan van nay da gisi thiéu tong quan vé hé thong théng tin
dia ly, cac kiéu dir lieu va mé hinh dit liéu trong GIS. Gii thigu tong
quan vé cac chuian mé va cdng nghé sé hoéa ban d6 (WMS, OGC,
OpenLayer). Céc Layer sir dung trong ban do. Céch tiép can va s
dung cac céng cu nguon mé dé xay dung ban do tryc tuyén.

Thuc nghiém cho thiy wng dung ban d6 chay va hién thi rat
t6t trén cac trinh duyét, d& dang tim kiém va hién thi chi tiét cac
thdng tin ciia cac 16p ban db
Két qua dat dwoc
Qua mét thoi gian tim hiéu va nghién ciru, toi da thu duoc céac kién
thirc vé:

- Téng quan vé GIS, WMS, OpenLayer c4c chuin mg hd trg
viéc 1ap ban do

- Céch thuc hién va xay dung ban dd

- Céc cbng cu va phan mém ma ngudn ma hd tro viéc 1ap ban
do truc tuyén. ( Qgis Server, Qgis Client, Qgis Desktop,
PostgreSQL, GoogleAPI )

- Céc kiéu dir lieu khdng gian, cach thao tac va truy van dir
liu trong co s& dir lidu PostgreSQL va phin md rong
PostGis.

- Co6 thé thu thap va cap nhat di liéu tir cac ngudn khac nhau

Huwéng phéat trién
Ban d6 nay da dap tmg co ban cac yéu cau vé hién thi cac diém ATM

ctia ngan hang Vietcombank nhung dir liéu méi chi & dang don thuan,
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ti 18 chinh xé4c cua ban db chua cao, cac chic ning cua ban db van
con han ché.

Hudéng nghién cau tiép theo caa toi 1a tdi wu hoa do chinh xac toa do
ctia cac diém ATM. Hién thi thém hé thong ATM ciia cac ngan hang
khéc, thém chuc nang tu dong cap nhat dir liéu tir cac website ctua
C&c ngan hang.



