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ABSTRACT

lication of Amcharts li ) A% . :
App s library to the socio-economic WebGIS design of Ho Chi Minh city
The main objective of the lopic is to analyze, de

ity' ' sign, and build socio-economic WebGIS to
announce the city's socio-

eco c e ) : o ’ '
LR ool f onomic development indicators. The work includes convenient

ractive tools for users SXDINE chab a3 ; T e
inter . users to exploit statistics in many forms of visualization on maps,

wrison charts, correlation charte oL )
QMRS e S, ‘””‘[(f”f’” charts between indicators, and show growth of data over
time. To implement the topic, I conducte

; °d a survey and collected information on the current
status of data and management status of socio-economic de

; e -~ s velopment statistical indicators
in Ho Chi Minh City. Since then, we can analyze

: e b evaluate the current situation, needs, and
propose appropriate application building solutions, including technology solutions. On the

basis of this survey information, and analysis of the system design, including architectural
design, database, system functions, and interfaces, is '('()H(/l{(‘f('(lj On the basis of technical
design, I collect data, edit it, and enter it into the database. Along with that is programming,
building, analyzing, and designing the socio-economic WebGlIS in Ho Chi Minh City.

Keywords: WebGlS, GIS, PostGIS, Amcharts, Geo statistics.

1. GIOI THIEU

Pé thuc hién dé tai nay, téc gia da tién hanh khao sat hién trang sé liéu va hién trang
quan 1y céc chi tiéu phat trién kinh té xa hoi tai Thanh phé H6 Chi Minh. Cuc théng ké thanh
phd chiu trich nhiém cong b cdc so liéu thong ké theo dinh ky hang thing thong qua trang
web ciia Cuc thong ké. Tuy nhién céc trang nay déu chi ¢6 Chl:tC‘ nang xem va tai dir liéu ve,
chua theé tuong tic duoc véi nguoi dung, chua truc quan trén nén ban a6 va chua ung dung
dugc cong nghé GIS vao trong viéc phén tich, quan 1y va cong bo cdc chi tiéu thong ké. be
khac phuc va hd tro viéc cong bo céc chi tiéu thong ké. Hién nay, c6 rat nhiéu trang WebGIS
chia ban d6 chuyén dé truc tuyen vi cdc s liéu di kem nhu atlas tinh Binh Duong, san pham
cia dy 4n 13 céc chuyén dé ban do duoc bién tp trén giay va duoc dua Ién trang Web dudi
dang WebGIS truyén théng, nhung dir liéu tinh va so liéu chi dai dién cho mot thoi diém, thieu
wong tic véi nguoi st dung, so liéu khong duoc cap nhat.

Muc tiéu tdng quat 12 cong bd céc chi tiéu phit trién kinh te - xa hoi cia Thanh pho Ho
Chi Minh nhim quéang ba hinh anh phat trién cua Thanh pho vAa thu hut}datu ,tu, thue hién chn_llh
Sich cong khai minh bach thong tin cua Nha nuoc. Muc tiéu cu the ,la tmg d:,mg thque,fn
Amcharts vio viéc thiét ké WebGIS kinh té - xa hoi ’Thzlnh pho Ho Ch’l Mmlj dngllg bo cdc
chi tiéu pht trién kinh té xa hoi cia Thanh phd 6 cdc cong cu tuong tc thudn tién cho nguoi
Sty dung khai thic céc so liéu thong ké dudi cic hinh thire truc quan trén ban do, biéu do so

sénh, bigu dé tuong quan gitra cée chi tiéu va dién bien theo thoi gian.
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2. KHU VUC NGHIEN CUU VA GIAI PHAP KI THUAT
2.1. Khu vuc nghién ciru

: Thanh pho Ho Chi Minh la thanh pho tryc thude trung uong va la mot trong hai thanh
pho 16n nhat tai Viét Nam, gom 19 quan va S huyén, tong dién tich 2.095,239 km?. Dén nam
2019, dan s6 thanh pho tang 1én 8.993.082 nguoi va ciing 1a noi ¢6 mat do dan sb cao nhét Viét
Nam. Tuy nhién, néu tinh nhiing nguoi cu tri khong dang ky ho khau thi dan s6 thuc té cua
thanh pho nay nam 2018 1a gan 14 triéu ngudi. Gift vai trd quan trong bac nhat trong nén kinh
té Viét Nam, Thanh phd H6 Chi Minh chiém 21,3% tong san phim (GDP) va 29,38% tong thu
ngan sich cua ca nuoc. Thanh phé Hd Chi Minh ¢6 toa do 10°10' — 10°38' Bic va 106°22' —
106°54' Bong, phia Bac gidp tinh Binh Duong, Tdy Béc gidp tinh Tay Ninh, Pong Bic va
Dong gidp tinh Bong Nai va Ba Ria — Viing Tau, Déng Nam gidp Bién Pong va tinh Tién
Giang, Nam va Ty gidp tinh Long An. Nam ¢ mién Nam Viét Nam, Thanh pho H6 Chi Minh
cach Ha Noi 1.730 km theo duong bo, trung tam thanh phd cdch bo bién Dong 50 km theo
duong chim bay. Vai vi tri tm diém cua khu vuc Péng Nam A, Thanh phé Ho Chi Minh 1a
noi trung tam vé kinh té — xa hoi co tam quan trong bac nhat ca nudc.
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2. Kién triic hé théng

ich hop, Ehal? ]I()il:é?ll tv‘? truy_en tziiA thong tin dia 19 trﬂiati;émfgn?fieﬂf“%?j; %érziy gghﬁgg

1270 ° bm (D o 3-t}er &om Database, Application Server va Client dé xay du;lg trang
web. Dfm o t‘ler).la Not luu trit c4c dy liéu dia 1y bao gom céc dit liéu kh6ng gian va
phi khopg glan. éppllgatlo{l Server‘ (Bussiness tier) la mot ung dung phia Server nhiém vu
chinh cda 10 13 tiep nhan cc yay cay gy client, 1ay dir liu tir phia co 5o dir liéu theo yéu cau
e > du litu theo cau hinh dinh s&n hoac theo yéu cau cua client va tra két qui vé

theo yeu cau. Client (Presentation tier) thong thuong don thuan 12 mot Browser. Mb ta chi tiét

kién tric tai Hinh 2.
Client _ (Chorme, Edge, ...)

""""""""""""""""""""""" request YESPONSE  +iverememminiiiiiicisinnanns
(Apache Tomcat,
P Xampp, ...
Application Pp---)
Server transfer transfer

(GeoServer,
MapServer, ..)

"""""""""""""""""""""""" request response

Data Server -

Hinh 2. So do hoat dong kién tric WebGIS 3 ting (3 tiers)

(MySQL,
PostgresSQL, ... )

2.3. Amcharts 4

AmCharts 1a mot thu vién biéu do tién tién s& phi hop véi bat ky nhu cau truc quan
héa dir liéu nao. AmCharts chia thanh 3 bieu do doc lap Charts J.avvaSgripE, Maps Charts
(Maps) va biéu do chimg khodn. AmCharts st dung SVG de render biéu d6 ma chi hoat dong
0 cdc trinh duyét hién dai. Amcharts co cac qéng, cy truc quan hqa dl{ liéu manh mé Q’ox.wv;erqul
analytic tool). M6t s6 chie nang chinh co the ké dén nhu cac cl}uc ning tErorlg tac voi bieu do
(Interactive), nhap dir liéu bén ngoai (Load external data), c0 cac phaim mo rong (Extendable)z,
hd tro chu dé va tao kiéu CSS (Supports thqmesl&, .CSS; stylmg). Ktlong chi vay, AmAchaArts ‘ho
tro rat nhidu loai biéu do, thu vién nay co san de tai xuong hodc thong qua CDN. M6t s6 ham
¢0 ban ¢6 thé ké dén tai Bang 1.
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Bang 1. M6t s6 ham co ban cua thu vién Amcharts 4.

X Mo ta
Thir tu Ham : i

<script src="//cdn.amcharts.com/lib/4/core.js" ></scnpt> Nhiing thu vién vao trang

I <script src:"//cdn.amchans.com/lib/-l/charts.js"></sc1.1pl> WebGIS
<script src="//cdn.amcharts.com/lib/4/maps.js"></script>
var chart = amdcore.create("chartdiv", am-lchans.Pi_cChun):

, var series = chart series.push(new am4charts.PieSeries()); Tao Piechart don gian

s series.dataFields.value = "litres";
series.dataFields.category = "country";

- var map; an;—tcore.crelatc( ;chgvndi/\'". zm.tma%sl'l\;{;pfhh'dm: Tao Map don gian

] map.geodataSource.url = "/path/to/myCustomMap.json ; : a |

4 ma{)).EI’OjCCIiOH = new amerEaps.projections.l\/li]ler(): Chon pl}cp chicu cho fZan‘dor
var polygonSeries = new am4maps.MapPolygonSeries(); Cho phcp su dung lhuAQc

5 polygonSeries.useGeodata = true; tl’ph cua do1 tuong kKhong
map.series.push(polygonSeries); gian

Di chuyén chudt vao doi
tuong s€ hién thi thudc tinh
cua doi tuong khong gian
d6. Truong hop niy sé hién
thi thudc tinh “name” cua
doi twong

var polygonTemplate = polygonSeries.mapPolygons.template;
polygonTemplate.tooltipText = " {name}";

6 polygonTemplate.fill = am4core.color("#74B266");
var hs = polygonTemplate.states.create("hover");
hs.properties.fill = amdcore.color("#367B25");

3. PHAN TICH VA THIET KE WEBGIS KINH TE — XA HOI

Hé thong WebGIS cong bo céc chi tiéu théng ké phét trién kinh té, xa hoi cho
Tp.HCM Ia mét trang web tap trung trai nghiém tinh néng cho nguoi dung cudi, gitip ho c6
dugc mot cdi nhin truc quan, sinh déng vé so liéu, kha nang tuong tac cao, muot ma vadi cac
tinh nang manh mé, di liéu phong phd, mang lai cam gidc méi mé, than thién. Tai liéu nay

A ’

mé ta mot cach tong quan ve thiét ké mo hinh co s dir liéu va thiét ké trang WebGIS cong
b6 cdc chi tiéu thong ké phat trién kinh té - xa hoi cho Tp.HCM.

3.1. Mé hinh co sé dit liéu

~ Thiét ke 1a mét bude kha quan trong trong qua trinh xay dung mét co so dit lieu. Trong
hé thong quan 1y dir liéu, céc cong viéc chu yéu duoc thuc hién khong chi 1a thu théb dir liéu,
luu trir dir liéu, va khoi phuc cdc dir liéu ma quan trong hon ca 1a chuyén dbi dit liu d6 thanh
thong tin. Céc théng tin thu duoc tir dir liéu cang nhanh chéng, va gan giii voi tinh trang thuc
tién bao nhiéu thi viéc tao quyet dinh cang chinh x4c va cang ¢4 nhiéu y nghia. : '
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o dif ligu trong hé quan tri co S0 dir liéu va lya chon chuong trinh xir 1y dir liéu. Qua trinh
thiét ke co SO dir liéu dugce thuc hién theo dang so d6 tai Hinh 3.

Hinh 3. Cac giai doan phat trién hé thong co so dir liéu

Két qua cua cac giai doan thiét ké, xay dung co s¢ dit liéu duoc trinh bay sau day.

N e
esET) @ M << (R
s &

¥ *
+< Mt bode nhaéu
- # Bt bude mdt
_— >0 Khing hoje nhitu

d, b,

Hinh 4. So do ER hé co so dir li¢u cua ban d6 cap Thanh phé (a) va cap quin — huyén (b)

Ti so dé ER Hinh 4 chuyén md hinh dir lieu y niém thanh cac quan hé, dua vao ly
thuyét CSDL quan hé gém cac dir liéu sau:

- Dit liéu chp Thanh pho:
+ HANHCHINH (Ma_HC, ten, dan_so, dien_tich, geom, so_phuong)
+ GIAOTHONG (GIAOTHONG_id, ten, geom)
+ SO_NGANH (SO_id, ten, fax, website, dia_chi, dien_thoai, geom)
+ UBND (UBND_id, ten, dia_chi, dien_thoai, cap, geom)

+ KHU CN (KCN_id, ten, dia_chi, dien_tich, tinh_chat, dich_vu, quy_hoach,
quyet_dinh, geom)

- Dit liéu cap quan — huyén:
+ DOANHNGHIEP (DN_id, soluong, nam, Ma_HC)
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e ewwe e

3.2. Thiét ké trang WebGIS kinh té — xa hji Thanh phé Ho Chi Minh

Trén co s& phan tich & muc 2.2 va dua vao céc tiéu chi da dé ra, dé tai sir dung giaj

phap WebGIS nhu sau:

+ Webserver: Xampp v3.2.4 tich hop TomCat

+ Webmap Engine: Geoserver 2.16.0 chay trén nén JDK 1.8

+ He quan tri co so dir liéu: PostgreSql 11/Postgis 2

+ Thu vién hd tro tao Charts: AmCharts 4

Trang WebGIS cong bo chi tiéu phat trién kinh té - xa hoi duoc thiét ké gom nhiéu

chirc nang, ¢6 the ke dén nhing chuc ning sau:

CSy, ...

do can

- Nhém chiic nang lién quan dén ban do

+ Hién thi toan b ban d6

+ Phéng to, thu nho ban do

+ Dich chuyén ban d6: str dung chudt tréi truc tiép trén ban do.

+ Zoom default: 1ap tirc thu vé khoang nhin mic dinh ban dau.

+ Do luong: do khoang céch giira cac diém trén ban d6 nén

+ Chu thich (Iegend): thé hién dén sb céc quan ¢ ban d6 nén hanh chinh.

+ Download: download céc 1op dir liéu dudi dang nhiéu dinh dang khac nhau: shp,

+ Hién thi nhiéu 16p dit liéu thy y: hién thi cdc 10p dit liéu de 1&n nhau

+ Thy thich sap xép 16p dir liéu nao nam trén nam duéi (ciing dinh dang)

+ Chon ban d6 nén: Ty § chon ban d6 nén theo § muén (WorldImage, Topo, ...)

+ Tim kiém: cong cu tim kiém gitp ta tim kiém quan nao nim & vi tr{ nio trén ban do.
- Nhém chuc nang lién quan dén cong bd chi tiéu kinh té — xa hoi

+ Pua tré chudt vao bieu do s& tu dong hién ra cdc chi tiéu duoc théng ké. Chon biéu
xem.
+ Biéu do c6 the tuy chon xem cdc ndm, xem ting nim, chon chi tiéu minh muon xem

+ Tai dit liéu vé theo nhiéu dinh dang (Json, csv, ...), hinh anh (Png, Pdf, ...) hodc in

(print) tai web
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Bén trong ban d6 chuyén dé tich hop rat nhiéu ch
biét. Céc ba

| chic ndng, méi mot ban d6 chuyén dé
n do chuyén dé nay da giai quyét dugc bai
€ trén nen ban do truc tuyén. Tang kha nang
e R *; 10T Su tang trudng cua s6 liéu qua timg nam. Khong chi
viys cic bieu do chi tliu lhpng ké cap thanh phé da giaigquyét duoe 1?@1 to{mghé tro quan i’/ s
jiu ctia ¢4c €O 4uan 10 chire, ¢ kha ning twong tic véi nguoi diing va cong khai minh bach
chinh sach cua nha nuge.

4, KET QUA, THAO LUAN

[Pham vi khao sat va bién tap dix liéu dé thuc hién dé tai 13 8 chi tiéu cap thanh pho va
6 chi tiéu Sapauan i hUYéI} trong vong 5 nam gan nhat. Diy liéu dugc thu thap c6 tir ngudn
cua Cuc thong k€ thanh phé duoc cdng bo trong Nién gidm thong ké thanh pho hiang nam va
rén trang web cuia Cuc thong ké thanh phé,

4.1. Hé thong quan 1y

Hé thong WebGIS c6 mot sé chirc nang quan 1y c6 thé ké dén nhu:

- Nh6ém chtre nang quan tri di lisu khong gian trén GeoServer

+ Quan ly Workspace : x8a, sua, cap nhat, thém moi workspace

+ Quan 1y Stores : xda, stra, cap nhat, thém mai stores

+ Quan 1y 16p dir liéu: xda, sira, cip nhat, thém mai 16p dix liéu

- Nhém chire nang quan tri database trén phan mém PostgresSQL

+ Quan 1y database: x0a, stra, cap nhat, thém méi database

+ Quan 1y tables: xda, sua, cap nhat, thém mai tables

+ Thém Extension PostGIS cho database Iuu trir dit liéu khéng gian

+ Truy van, bién tap céc dir liéu c6 trong tables gom dir lidu khong gian va dir liéu
thuge tinh

4.2. Ban d6 chuyén dé

Mot s6 hinh anh minh hoa két qua cua deé tai.
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b.
a.
Hinh 5. Lop dir liéu ban d6 dan s6 (a) va lop dit lidu cac khu cong nghép (b)

Cac Iop dir liéu ban do nén duoc bién tap bang phan mém QGIS. Trong dé tai di thuc

hién duoc 7 16p dir liéu. Cac l6p dr liéu nay co the dé dang chinh stra, va cap nhat. Trong

ligu
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% ey L Ranh gi&i hanh chinh Quan

tuong lai, s€ cap nhat thém cac 16p di liéu ban dd cho day du. Khong chi co céc 1op dr
O NatGeoWorldMap
| & ® i > S?Nuo.n vu 4
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‘ Lop di liéu
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dang viing, ma con c6 day du cac lop dir liéu dang diém, duong sé duoc mo ta & Hink 6.
Q’t‘}%” %‘ ¢ O stamen watercolor
. QNG
Op
AN : ' 3 CJ Ranh giéi hanh chinh Phuwong
‘};\@\;‘/ ‘;%&?é ' Doinss

|
|
|
|

| } X S Ocum cong nghigp
, \\§ 2 %‘%&% S& ban nganh
s’ X7 ) «s&? ¢ ® Giao thong
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Sau phan 16p dit liu bap ¢
yoi cac biéu do tuong tac cao vii gy

. S& t& nhin A A 4 | (1A
0, S€ 0 phdn,(,ong bo cac chi tiéu thon
guot dung cudi Hing 7

A A et o A
g ké cap Thanh pho

Ll Bidu d& Téng mare bén 16 hang hoa

BIEU DO THONG

ron o _ vé doanh thu dich vy tidu ding
KE CHI SO GIA TIEU DUNG TREN DIA BAN o [l | @V
J50N }
Thing 3 o sV Print
A Th-ul : o Thing Thing 7 Thing 9 Thing ' 51 ¢x
. .
: ML
wo @ . ; ; . . g ’ *or e | \
~ . 15 3 11 > 8 J | |+ Bidu db Chi ngan sach nha nuéc
5 . . 3 X 7 I -
i . o . ! p . . il Bidu 48 Dan s6  |EREEEEE
EE 1010 ¥ ? g ; 2
[ ]

1015

[ s g o i 18
(=0t oo s YN

T
a, b

Hinh 7. Biéu d6 thdng ké chi s6 gi4 ticu ding cap Thanh phé (a) va danh sach bidu db théng ké (b)

- Nim 2010 Y -9 Nam 2015

% e Nam2017 » -9 Nam 2018

~ Vo1 muc dich ban dau 1a mang lai su tuong tac cao giita nguoi dung va web. Biéu do
¢0 thé tuy chon Xem cac nam, xem tirng nam, lam noi bat nam minh mu6n xem, xem nhirng
thang nao co chi so gia tiéu ding 1on hon 100%, . Khong chi vy, phan cudi cing cua dé tai 1a
nhiing ban d6 chuyén dé mang riéng trong minh rat nhiéu tinh nang va giai quyet duoc tat ca
nhiing van dé dit ra. Ban 4 chuyén dé thu nhit 1a vé sb luong hop tac xi trén dia ban Thanh
phd (Hinh 8) thé hién su gia ting so luong cac hop tac xa bang biéu do truc quan trén nén ban
d6 va 6 thé tuong tac duoc véi ngudi dung. Ban do chuyén dé thu hai dugc dé cap dén la ban
d6 doanh nghiép va doanh thu trén dia ban Thanh 'ph(“’) (Hinh 9). Ban d6 nay két hop 2 phuong
phap thanh 1ap ban do la phuong phap ban do biéu do va phuong phap do giai. Hon nira, no
con ¢6 rat nhiéu tinh nang uu viét khac. Sap toi, s& tiép tuc cho ra nhiéu ban do chuyén de khac
nhau, khac ca vé dir liéu 1an hinh thirc va chic nang cua chiing. Muc dich 1a tao ra nhiéu cong
cu, nhiéu ban do chuyén dé khac nhau cho nguoi dung lua chon.

Ban do chuyén dé tap trung vao trai nghiém cia ngudi ding, nén la tuong lai s€ ra
nhieu san pham ban do chuyén dé véi cac tinh nang khac nhau, chi khong phai 1a chi dua di
liéu dau vao khac la s& thanh cac ban d6 chuyén dé khac nhau.
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a, b,
Hinh 8. Ban 43 chuvén d\ hop tacx3 ¢

20m bicu db thé hi¢n su thay doi sd luong hop tac x3 qua cac
nam (a) va ban db nén tha hién quan — huyén nao nhidy hop t

ac xa hon thLO thang may (b)

3 o
T...aa—-_gh’:gat-ﬂumnq-—

-

. Phuong phip d3 gisi ‘

<1 840 v 00|

HO Chi Minh, Dec 31, 2017 Enterprise- 203,674

Enterprise: 203,674
Revenye: 4.897.563

Revenue: 4,897,563

500,000

a,
Hinh 9. Ban d6 chuyén d& doanh nghi¢p va doanh thy gom

b,
phuong Phap ban dd bidy do (a) va phuong
phap do giai (b)
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3 :‘“‘:‘ mﬂgf"&:‘ ohiéu § nghia v Biai phép cho viée cbng bb chc chi tibu théng
s thbng kb, sir dure -1 VE hién A& thi c6 thé ké ddn e 55 liéu duoc cong b ta)
o ; pr dung phin mém OpenSource, o6 nhiéu thi liéu dé tham khso, Bén
huc ten, thani gian ¢6 han vi con nhiéu vin dé phét sinh
pham vi thy thip dir liéu han ché, ki ning lap trinh chua
h:;‘n df; chuyén dé viin con 1y, chua i uu héa, Khéng chi
- vé , c ooy o0 1O han 0 thu vién chua hd tro ban 6 nén va viee két

- yon ok thu vién Khc ran kho, Diy 13 may trong nhimg han ché lon nhit cua Amchans. o

Co 30 di lidu da x4

\ ¥ Xdy dung cdn han ché, dé ti cén thiét mo réng pham vi nhé liéu
cho cde chi Biéu con lai vi tAng thém nhiéu ban db chuyén deé khic. Tuoig lai, Wch(}l'; cén
bd sung mdX 8O chuc ning nhu nhip di 1igy (import) tir nhiéu nguén, tao cdc bdo cho théng
b theo yéu clu, ¢6 chc cong cu phin tich 54 fiey phuc vu cong tic hoach dinh. Hon nia, sé
¢d ghog két hop cic thu vign JavaScript lai véi nhau dé tao nén mét hé thong lien mach
g nhit

Tren co 6 cic cong viée ma 0é tai da thuc hién, cic thuin loi. khé khan va céc dinh

Budng bodn thién mo rong dé i, dé xudt mot sé huong phit trien de tai nhu:

1. Thu thap bo sung thém dir liéu, xay dung ban d6 chuyén dé cho céc chi tiéu cdn lai
phuc vu nhu cau quan 1y v cong bo céc chi tiéu thong ké.

2. Xy dung thém cic cong €U quan Iy so liéu phuc vu cdng tic quan 1y sd ligu thong
ké: import dir liéu tr nhiéu ngudn, 1ong hop s liéu thong ké, thong ké béo cdo sd
liéu.
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- Chf Minh di 130 ra nén ting HCMGIS OpenData non chua nhiéu o iéu va ti liéu dé tic gia

@6 1hé tham khao cho dé i,

thinh thao, thoi gian w1 trang c4c
vy, vé thu vién Amchars ¢4

- TALLIEU THAM KHAO
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