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UNG DUNG NEN TANG ARCGIS SERVER API
VAO PHUC VU TIM KIEM BAT PONG SAN
Ton Nguyén Treng Hiént
Dwong Minh Quan?

TOM TAT

Hién nay, viéc cdp nhdt thong tin vé thi triwong bdt déng san trén nén tang
website kha phé bién. Tuy nhién, cac website cung cap thong tin bar déng san lai
khé don gian, chi hién thj théng tin don thudn, khong rd rang, khéng mang tinh
truc quan. Hon nira, ngay ca khi ap dung GIS, viéc sur dung Google Maps API lai
thé hién yéu diém. Vi vdy, dua trén ing dung céng nghé thdng tin, cu thé, &p dung
nén tang ArcGIS Server API dé xay dung ban do sé hién thj thdng tin vé bdr dong
san trén nén tang website mang tinh triec quan, chi tiét. Két qua kha quan cho thay,
viéc sir dung ArcGIS d@é hién thj tét hon cdc bdn tin bat déng san givip cho nguwoi
ding c6 cdi nhin truc quan vé vi tri cua bdt dong san nhw: xem dwoc Vi tri, cac dich

vu tign ich xung quanh.

Tirkhoa: Bdt déng san, ArcGIS, website tim kiém

1. Mé dau

O nuéc ta, trong nhitng nim vira
qua, nhu cau vé mua ban nha dat cua
cac nha dau tu bat dong san ciing nhu
nhu ciu ban va cho thué cin ho cua
nguoi dan khong ngung tang cao. Trong
bdi canh thi truong bat dong san ngay
cang phat trién, nhu cau bén, cho thug,
tim mua, tim thué bat dong san ngay
cang l6n. Khi trién khai kinh doanh mot
du an bat dong san, ban hoic cho thué
mot can nha, nén dat, v.v..., diéu ban
khoin nhat I lam sao truyén tai nhiing
thong tin trén dén véi nhiéu khach hang
¢6 nhu cau st dung thuc su. Nguoc lai,
d6i vai nhitng khéch hang cé nhu cau
mua, thué bat dong san thi mong muédn
tim kiém nhitng bat dong san phu hop
nhat, dam bao tinh an toan, tién lgi va
phép ly cao. Tuy nhién, nhirng ngudi co
nhu cau vé giao dich bat dong san da va
dang gip nhiéu kho khin trong viéc
quang cdo ciing nhu tim kiém théng tin
vé bat dong san. Véan dé dat ra la l1am
thé ndo dé quang co va tim kiém dugc
thong tin bat dong san nhanh chéng, tin
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cay, chinh xéc, tiét kiém thoi gian, cong
s, gilp cho cac giao dich bat dong san
tré nén dé dang, nhanh chong, thuan
tién va hi¢u qua. Quan trong hon, khach
¢6 nhu cau giao dich c6 thé lién hé truc
tiép voi nguoi ban, khdng phai thong
qua trung gian. Nhu vay, nguoi mua sé
tranh dwoc viéc phai mat phi cho dbi
tugng moi gidi nha dat, cung cap nguon
thong tin chinh théng 1a mot trong
nhitng khia canh quan trong dé giam chi
phi giao dich.

Ké tir nim 1986, co s¢ dit ligu da
duogc st dung dé luu trir co s dit lidu
dat dai [1], & cac nudc dang phat trién
viéc phét trién ang dung tim kiém dét
dai phai sau nam 1999 [2]. Tai Viét
Nam, gan day da c6 rat nhiéu to chic,
cac cong ty bat tay vao viéc tao ra cac
website cung cip thong tin vé bit dong
san. Mot loat cac trang web bat dong
san ra doi  nhu  mapbds.net,
batdongsan.com.vn, bandogiadat.vn,
dinhgianhadat.vn, diaoconline.vn. Khi
truy cap cac website nay, nguoi xem
déu c6 chung mot nhan dinh, hau hét
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cac trang web déu co cach trinh bay
dep, bat mat, thong tin da dang va
phong ph, cac trang web con hién thi
ban do dinh vi ky thuat s6 hién dai. Tuy
nhién, hau hét cac trang tin vé bat dong
san dang tin dang van ban, vi thé nguoi
xem tin can doc va phan tich céc thong
tin dé co cac thong tin can thiét. Mot
trong cac thong tin dugc nguoi doc
quan tdm nhat d6 1a thong tin vé dia
diém. Tuy vay, ban tin dang van ban
nay khéng cho ho mot céi nhin truc
quan vé dia diém. Hon nita, viéc tim
kiém theo khoang cach dén mét diém
nao d6, hay chi duong di tir mot diém
dén maot diém khac lai khong thuc hién
dugc. Viéc hién thi ban tin bat dong san
trén ban d6 s& cho nguoi ding mot cai
nhin tryc quan vé dia diém, hon nita véi
cac dich vy duoc cung cap bai ban do
ngudi dung co thé thyc hién cac thao
tac ddc thu nhu tim kiém theo khoang
cach, hay dan duong dén mot diém nao
d6. Bén canh d6, ¢ Viét Nam hién nay
con c6 mot s6 website ¢ng dung ban d6
truc tuyén, cho phép nguoi ding tim
kiém dia diém du lich, duong di hay
tham chi l1a xem théng tin du bao thoi
tiét mot vang, mién nao do, c thé ké
dén céc trang web nhu: diadiem.com,
booking.com, mytour.vn, diadanh.net,
luxstay.com.vn, v.v... Biém chung cia
cac website trén 1a déu sir dung cac API
ciia Google Map két hop véi anh ban do
tao nén ban dd tryc tuyén. Céc trang
déu co diém han ché la anh ban d6 st
dung la anh bitmap, khéng phai anh
vector nén cd gigi han vé do sic nét cua
ban db dan dén gisi han trong d0 zoom
anh ban do. Pbi voi diadiem.com,
diadanh.net, hai trang c6 diém chung la
cung su dung anh vé tinh cua Google
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Map dé ty vé va xay dung nén ban d6
ciia minh. Pay 1a diém han ché 16n, vi
khi cac anh vé tinh cua Google Map bi
thay ddi, néu khong kip cap nhat, toan
bo dit liéu ban d6 caa hé thdng s& khdng
chinh xac. Khi do, vi tri xuat hién cta
mot dbi twong trén ban d6 s& bi xé dich,
khong con chinh x&c, mot doan duong
c6 thé bi léch thanh hai doan dudng
khéc nhau. Do d6, Google Map API boc
loc han ché [3], [4], giao dién nguoi
ding cua ArcGIS s& cho ra két qua
dung dich vu hoan thién hon nhiéu [5].

Trong nhitng nim gan day, nghién
ctu wng dung nén tang ArcGIS Server
API vao linh vyc quan ly dia chinh
duogc ghi nhan [6], [7]. Tuy nhién, theo
quan sat cua chung toi, tai Viét Nam,
viéc ung dung ArcGIS Server API vao
webite tim kiém bat dong san chua
dugc ghi nhan. Vi thé, nghién cau nay
nhiam xay dung website ban do truc
tuyén ng dung nén tang ArcGIS Server
API dé hién thi cac ban tin bat dong
san. Tru6c hét, nd cho phép ngudi ding
c6 thé xem duoc théng tin caa mdi ban
tin bat dong san mot cach truc quan, rd
rang nhat. Bén canh dé, nguoi ding c6
thé tim kiém theo cac tiéu chi dic thu
cta ban d6 nhu khu vuc, dudng di, tién
ich dich vu. Nghién ctu tht nghiém
trén dai ban thanh phé Tha Dau Mot
tinh Binh Duong.

2. Phwong phap nghién ciu va
céng nghé sir dung

Hé thong tin dia ly GIS (viét tit caa
Geographic Information System) cdng
Cu cung cap tat ca thong tin can thiét dé
md ta vi tri cua mot diém tai hodc gan
Trai dat [8], né dwoc chitng minh Ia rat
cO gia tri trong viéc giai quyét nhiéu
van dé thuc té nhu tim duong di t6i vu


3

TAP CHI KHOA HOQC -

DAl HOC BPONG NAI, SO 23 - 2022

ISSN 2354-1482

trong linh vuc logistics, xay dung ban
dd dialy, v.v...

Phan tich co s& dir liéu Scopus tinh
dén ngay 01/9/2020 (hinh 1), khi tim
kiém bai viét voi tiéu dé lién quan dén

Other (8.5%) |

Energy (2.3%) \
Materials Scien... (2.4%)

Physics and Ast... (2.6%)

Agricultural an... (4.99

Mathematics (5.0%)

(8.1%) —

Social Sciences...

Environmental S... (9.9%)

Y —
a) "

“ArcGIS”, cac cong bd chu yéu tap
trung linh vuc trai dat va moéi trudng
(28,8%), khoa hoc may tinh (20,9%),
tiép dén 1a ky thuat (16,4%).

~ Computer Scienc... (20.9%)

"™ Earth and Plane... (18.9%)

. Engineering (16.4%)

Hinh 1: Thong ké cdc linh vuc nghién ciru vé ArcGIS tinh dén 01/9/2020
(NguOn Scopus)

ArcGIS Server 1a nén tang dé xay
dung hé thong thong tin dia ly (GIS)
c6 quy md I6n, trong d6 cac tng dung
GIS duoc quan ly tap trung, hé tro da
nguoi dung, tich hop nhiéu chirc ning.
ArcGIS Server quan ly cac ngudn di
ligu dia 1y nhu ban dd, sb liéu khong
gian. Pay 1a mot hé thong phan phdi
gom nhiéu thanh phan cé thé trién
khai trén nhiéu may khac nhau. Mai
thanh phan nay nim giir mot vai tro cu
thé trong qua trinh quan ly, hoat dong
hoic ngung hoat dong, can bang
ngudn tai nguyén cung cap cho mot
hay nhiéu server.

Cac thanh phan cua ArcGIS Server
bao gom:

> May chu GIS (GIS Server): Luu
trit va chay céc ung dung server. May
cha GIS bao gém mot may chu SOM
(Server Object Manager) va mot hoac
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nhicu may chia SOC khac (Server
Object Containers).

> May chu Web (Web Server):
Luu trir cac ung dung va dich vu Web
cO st dung céc thanh phan chay trén
may chu GIS.

> Trinh duyét Web: Puoc dung dé
két ndi dén cac tng dung Web chay trén
may chu Web. Céc tng dung Desktop:
Két ndi theo giao thic truyén dan siéu
van ban (HTTP) dén céc dich vu Web
chay trén may chiu Web hoic két ndi
tryc tiép dén may cha GIS théng qua
moi truong mang LAN hay WAN.

Qua trinh xt ly dir liéu ban d6 bao
gom s6 hoa ban d6 gidy va tai liéu,
thdng nhit céc hé quy chiéu toa d6 va
xay dung cau trdc tépd bang GIS. Di
liéu thudc tinh cua timg dbi twong dia ly
ban db dugc luu trit trong co so dit liéu
quan hé va duoc lién két véi ting phan
tr d6 hoa. Trong mé hinh hoat dong cua
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ung dung su dung cac cong nghé nhu

Bang 1.

Bang 1: Tém tat cong nghé sir dung

Cong nghé

U'u diém

Javascript, HTML 5,

Pugc dung dé hién thi két qua dén cho ngudi dung,

ngudi dung.

CSS, Ajax nhan cac diéu khién truc tiép tir nguoi ding va tuong
tac vdi web server thong qua trinh duyét web.
Framework VueJS Framework linh dong dung dé xay dung giao dién

M4 nguon mé NodeJS

Thuc thi chuong trinh nhanh.

He quan tri CSDL

MySQL xtr ly nhanh.

M4 ngudn mé phd bién nhit do su 6n dinh va co ché

3. Kétqua
3.1. Phan tich h¢ théng

Ding nhip

Quan ly tin dang

A

Admin

User

Tim kiém

Dang xuit

Hinh 2: So d6 tong quat (Nguon: tac gia)

Hinh 2: Tom tit so d6 usecase md
ta tong quat hé thdng. Theo thiét ké co
hai tai khoan, (a) Nguoi quan tri hé
théng (Admin) 13 nguoi c6 quyén cao
nhét trong hé thdng c6 quyén quan trj
hé théng, quan 1y ngudi dung, quan ly
tin ding, dang tin, tim kiém va (b)
Nguoi str dung (User) 1a ngudi truc tiép
thao tac trén website co quyén: ding ky,
dang nhap, dang xuat, tim kiém, xem
thong tin chi tiét bat dong san. Doi voi
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chirc ning tim kiém, nguoi ding c6 thé
tim kiém theo gi4, tim kiém theo khu
vuc, va tim kiém theo tir khéa.
3.2. Co so dir ligu

Ngudn dir liéu ding cho hé théng
c6 thé duoc cap nhat tir nhiéu ngudn
khac nhau. Tuy nhién, trong diéu kién
han dinh, pham vi dit liéu dugc cha yéu
ly tir c&c ngudn sau: Tin dang tir Cac
nha giao dich bit dong san; Tin dang tir
dang tai trén website lién quan nha dat.
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Co6 nam bang (table) luu trir noi dung
thong tin nguoi dung, hinh anh, v.v...
(hinh 3), méi quan hé cac bang duoc thé
hién thong quan luoc d6 co so dir lidu

do

2 id - int(11)

tb_images

quan hé. Viéc thiét ké duoc thiét ké baoi
hé quan tri co s¢ dit liéu MYSQL, lugc
d6 chi tiét trinh bay théng qua hinh 3.

tb_sessions

v 2

@ session_id : varchar(128)

# product_id - int(11)

@ image_path : varchar(255)

Mo jis th_search

@ userid : int(11) —
@ province : varchar(255) | * ———
@ district : varchar(255)

@ ward : varchar(255)

# count_search : int(11)

“‘ﬂa

Yeid:int(11)

2 phone : varchar(15)

2 email : varchar(255)

# modn : int(11)

) address : varchar(256)
@ avatar - varchar(255)

) password - varchar(255)
2 fullname : varchar(255)

1= th_user

# expires - int(11) unsigned
data : text

— ) g o arcois tb_product
Tl g id : int(11)
@ title : varchar(512)
description : varchar(1024)
# price : double
@ province : varchar(256)
@ district : varchar(256)
3 ward : varchar(256)
@ address : varchar(256)
# area : double
@ at_time : datetime
# latitude - double
# longitude : double

Hinh 3: Luoc dé quan hé co sé dir liéu (Nguon: tac gid)

3.3. Giao di¢n chinh

Dé tao diéu kién cho viéc phat trién
phuong phap tiép can duoc dé& xut,
ching t6i chon Thanh phé Thu Dau

0

-

°
1]

——
Cham

Mot tinh Binh Duong lam vi du dién
hinh vi 1a thanh phé cong nghiép, nhu
cau giao dich dat dai lon.

& User01

TL.760) aL.27

DT.685

E
&

aL28

oT.705
oT791 ) or.721 i
m Penh
o Ta Khmau L
$ oLz
— o784
=
X
- Huyen Cu jen Hoa Phan Thiet
3, City
3 Ho Chi Minh
Chau Doc QL.30) ql'y

Town

Hinh 4: Giao dién chinh sau khi dang nhdp (Nguon: tac gia)
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Hinh 4: Trang web hién thi vi tri
cac bat dong san trén ban do dugc danh
dau, bén trai man hinh 1a thanh cong cu
tim kiém. Hé théng thanh céng cu
tuong tac voi ban dd duoc thiét ké day
da cac chac nang co ban. Nguoi dung
c6 thé phong to thu nho ban db hoic mé
rong toan man hinh cho ban db bang
cac cong cu da duoc cung cap sin, hoic
c6 thé sir dung con lan chuot.

Hinh 5: Nguoi ding cd thé tim
kiém thdng tin bat dong san theo: tur
khoa, tinh/thanh phd, quan/huyén,
phudng/xi, theo gia. Nguoi ding c6 thé
xem céc thong tin vé bat dong san: gia,
dién tich, dia chi, hinh anh xung quanh,
thong tin md ta. Website cd thé hién thi
cac tién ich xung quanh bat dong san
gom: bénh vién, phong kham, truong
hoc, nha hang, quan an, khach san, nha
nghi binh dan, chon loc theo ba loai tién

9

e

Chon Tinh/Thanh phd

X -
0 ginhDuong
Chon Quan/Huyén

, .
0 i pau st

Chon Phuong/Xa

0 dép Thanh
0d

$

Loc tiénich

Nha hang

9

< XA H\ErTT

ich: truong hoc, nha hang, bénh vién.
Str dung tinh nang chi duong la mot
trong nhitng tinh niang wu viét cua
website. Dé tim dudng tung chang téi
cac dia diém mot cach d& dang, map s&
hién thi thong tin duong di dé tim tuyén
duong tét nhat dén diém dich.

Sau khi hé théng nhan duoc yéu
cau tir nguoi dung théng qua giao dién
ngudi ding dé duyét va truy van dat
thdng tin vé gia, nd truy xuat cac tap dix
liu duoc luu triv trong tang dir liéu va
sau d6 trinh bay két qua diéu tra trong
khung ban d6. Ngoai ra, viéc cong b
thong tin gia dit con bao gom ca viéc
quan ly va duy tri cac nguon dix liéu.
Cac nha quan ly thi truong dat dai c6
quyén tai 1én cac bo dir lieu mai thuong
xuyén thay thé cii, dac biét 1a bo dir liéu
gia dat chuan,

& User01

XA BINH HOA

XA TUONG
BINH HIEP

l/l DT.746

PHUONG
RHU LO!I

£opyg BuRnG

E

b

XA'BINH
Dat ban X CHUAN
TLE
M t3: ban dat chinh chu PHUONG ‘255
G 0,000,000d |P\H| HOA s

100m?
Hiép Thanh - Thii DAu Mét - | &
Binh Dirorng "

Hinh 5: Giao di¢n tim kiém (Nguén: tac gia)
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4. Két luan va dé xuat

Bai bao nay nd lyc tich hop cong
nghé web dya trén GIS cung cap mot
cach tiép can moi nham khic phuc
nhugc diém cac website bat dong san
theo kiéu truyén théng. Viéc sir dung
ArcGIS dé hién thi cac ban tin bat dong
san giap cho nguoi dung c6 céi nhin
truc quan vé vj tri caa bat dong san nhur:
xem duoc vi tri, cac dich vu tién ich
xung quanh: bénh vién, phong kham,
truong hoc, nha hang, tim kiém chi

duong. Ap dung dugc ArcGIS Server
API| cho bai toan hién thi va tra ctu
thong tin bit dong san, cac chirc ning
co ban cua webiste da hoan thanh,
chung t6i danh gia giao di¢n than thién,
dé sir dung, hién thi tat ca cac du an bét
dong san trén pham vi mé phong. Cac
chitc nang mo6 phong chi dung lai ¢
mtc co ban, do do, trong twong lai can
hoan thién cac chac nang nhu: cai dat
hé thdng, phan quyén cho nhiéu ddi
tuong st dung.
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APPLICATION ARCGIS SERVER API IN SEARCHING REAL ESTATE
ABSTRACTS
Nowadays, updating information on the real estate market on website platforms
IS quite popular. However, websites that provide real estate information are quite
simple, only display plain, unclear, and non-intuitive information; moreover, even
applying GIS, Google Maps APl shows weaknesses. Therefore, based on the
application of information technology, we are going to apply the ArcGIS Server API
platform to build digital maps to display real estate information on the website
platform so that the view will be intuitive and detailed. The positive results show that
the ArcGIS application helps users to have a better intuitive view of the location of
the real estate such as: viewing the location, surrounding utility services.
Keywords: Real estate, ArcGIS, search engine.
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