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THU'C HIEN TRUY VAN KHONG GIAN VOI WEBGIS

TRAN TRONG PUC
Truong Pai hoc Bach Khoa - PHOG-HCM

Tom tit:

Cdc vng dung WebGIS thé hién théng tin dang ban do déng ma trong d6 ngueoi ding cé thé thue
hién cdc tra xét tim kiém théng tin dwa trén nhitng thudc tinh chi dinh nao dé da tré nén phé bién.
Tuy nhién, trong thuc té nguoi ding c6 thé cé6 mong muon thwc hién cdc tim kiém phirc tap hon, vi
du nhur tim kiém cdc khach san trong vong ban kinh 500m tuw mot vi tri xac dinh. Cac yéu cau dang
nay thudc vao dang bai todn truy van khéng gian trong GIS. Nhir la mot dong gép thém vdo trong
linh viee nay, bai béo trinh bay va minh hoa mét sé cdch thirc thire hién truy van khong gian trén
Web bao g(;m thuce hién phia Client sit dung thuw vién JSTS, thuc hién phia server sir dung WPS hodc
stk dung cdc ham phan tich khéng gian c6 trong co sé dir liéu PostgreSQL/PostGIS. Mot hé thong
WebGIS - dya trén cdc san pham ma nguon mo Geoserver, va OpenLayers v5.3.0 - dd dwoc xdy dung
va duoc s dung dé thue hién minh hoa hoat dong truy van khong gian trong tim kiém cac doi tuong
dia Iy trong moi quan hé khéng gian véi doi twong dia Iy khdc. Két quad thie nghiém cho thdy viéc
stk dung JSTS hodc WPS hodc cdc ham khéng gian trong PostgreSQL/PostGIS dé thiee hién truy van
khéng gian qua internet la hoan toan cé thé thic hién duoc.

1. Pit van dé phat trién cac hinh thie hd tro phan tich hodc tim
kiém khong gian khac nhau. Nhin chung cic
phuong phép truy van khong gian c6 thé dwoc
sip xép vao mot trong hai chung loai hodc 1a
thuc hién tim klem khong gian ngay tai Client
hodc giri yéu cau tim kiém thong tin vé Server dé
xtr Iy va sau d6 nhan két qua di xu 1y & phia
Client. Viéc chon phuong phap thuc hién nao s€
1é thudc vao do phuc tap cua phép truy van
khong gian, kha nang xir ly ciia may tinh tai
Client va Server, cling nhu phu thudc vao thong
tin hodc ddi tuong ban dd can xu 1y co dang
thudc 16p dir liéu ¢ dinh dang WFS (Web Feature
Services) hoac dir liéu can xu Iy duoc luu trir tai
co s dir liéu & Server va tai Client chi ¢ dir liéu
dugc biéu dién dudi dang Bitmap WMS (Web
Map Services). Trong trudng hop dir lidu cin
truy vin khong gian hién dang dwoc nap vé
Client, tic duoc thé hién ¢ dang WFS, truy van
khong gian - néu c6 thé thyc hién duoc - nén tién
hanh tai Client. Thyc hién truy van khong gian
tai Client c6 thé duoc thuc hién véi su hd tro cua
JavaScript Topology Suit (JSTS) [4]. JSTS la
mot thu vién JavaScript cac ham khong gian

Viéc dé dang truy cdp vao internet m¢ ra
nhitng co hoi cho viéc chia sé thong tin vé cac
dbi twong dia 1y (thtra dét, con duong, tuyén cip
nuée, thoat nudc, ....) phan bd trén mot bé mit
dia ly rong. Do vay, da co nhiéu phﬁn mém lién
quan dén phuc vu ban do va cac dich vy ban d6
trén Web duogc cic cong ty va td chirc trén thé
gi6i dau tu phat trién. Chinh vi diéu nay nhiéu co
quan don vi trong nuéc da bat dau tiép can véi
cong nghé thé hién ban dd trén Web. Tuy nhién,
cac don vi, t chitc & Viét Nam hién chi khai théc
cac tmg dung WebGIS ¢ khia canh hién thi thong
tin dang ban dd va thuc hién mot sb truy vén tim
kiém d6i tuong dia ly dya trén mot vai nhiing
thuoc tinh xac dinh don gian. Trong thyc té,
ngudi ding ¢ thé c6 mong mudn thuc hién cac
tim kiém phic tap hon, vi du nhu tim kiém céc
khach san trong vong ban kinh 500m ttr mot vi
tri xac dinh hodc tim bénh vién gén nhat dén vi
tri dang dung, ... Cac yéu ciu dang nay thudc
vao dang bai toan truy Van khong gian trong
GIS. Ton tai nhu cau thyc t& nhu vay nén nhiéu
nhém nghién ctru hodc tic gia trén thé gisi da
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trong xur 1y hinh hoc phu hop voi mo ta “Simple
Feature Specification for SQL” dugc cong bd
boi to chitc Open Geospatial Consortium. JSTS
dugce viét lai mot phﬁn dya vao thu vién ndi tiéng
JTS Topology Suite nén Java hd trg viéc tao va
lam viéc v6i dir liéu hinh thé [7]. Thu vién
Javascript JSTS can phai duoc nap san vao trang
WebGIS dé lam co s& cho viéc thuc hién cac
phép phan tich, tim kiém khong gian. Thyc hién
truy van khong gian ciing c6 thé thuc hién tai
Map Server voi su hd trg cia Web Processing
Service (WPS), mot chuan vé xir 1y dir lidu
khong gian duoc phat trién boi t6 chitrc Open
Geospatial Consortium (OGC). OGC WPS dinh
nghia mot co ché, dua vao d6 mot ung dung &
may Client c6 thé giri mot yéu cau xir Iy khong
gian dén may Server [9]. Mot s6 du 4n ma ngudn
mé phat trién thanh cong, c6 cung cap dich vu
WPS ¢ phia server, vi du Deegree WPS [5],
GeoServer WPS [6], va 52°North WPS [1]. Can
luu ¥ rang, rat nhiéu phép phan tich khong gian
tai Server doi hoi phai giri nguoc dit liéu hinh thé
cua cac doi tuong dia 1y - dang duoc biéu dién &
Client - can xir Iy vé& cho Map Server. Qua trinh
chuyén dir liéu qua lai v&i khéi luong 16n gitta
Client va Server c6 thé khéng thuc sy hi¢u qua
vé thoi gian. Trong truong hop dir liéu can xir Iy
duoc luu trir tai co s& dir liéu & Server va tai
Client chi c6 dit liéu duoc biéu dién dudi dang
Bitmap WMS, thi chi c6 thé thuc hién cac phan
tich khong gian tai Server. Trong truong hop nay
doi hoi trude tién phai sit dung mot s6 ham, vi du
GetFeature cia Geoservers, dé léy dir liéu hinh
thé co ban vé Client trudc khi giri nguoc dit liéu
vé cho Map Server xtr 1. Theo [12] viéc sir dung
cac dich vu WPS hodc st dung JSTS dé thuc
hién x1r Iy phan tich khong gian qua internet l1a
hoan toan kha thi. Tuy nhién, cho dén thoi gian
gan day, da c6 mot sé nang cap vé phia phan
mém, vi du Openlayers [10] tir v.2 d nang cap
thanh v.5.3, d3 c6 mot sb cong nghé mdi duogc
gi6i thidu do vay [12] can duoc diéu chinh va mé
rong. Piém mé rong duoc gidi thiéu trong bai
bao nay 1a viéc sir dung cac truy van SQL khong
gian trong co s¢ dit liéu khong gian PostGIS [11]
tai Server. PostGIS 1a mot chuong trinh phan

mém ngudn mé bd sung hd tro cho cac déi trong
dia ly va cac ham phéan tich khong gian vao co sé
dir liéu quan hé PostgreSQL. Do tlnh linh dong
cua vi¢c xay dung cac SQL truy van khong gian
va khong c6 rang budc cing vé dit liéu dau vao
theo quy dinh boi WPS, nén han ché cua viée lay
va truyén dit lidu vé Server dé xtr Iy nhu trinh
bay & trén 1a c6 thé khic phuc duoc.

Tém lai, trong nghién ctru nay, cac cach thuc
st dung Geoserver WPS, PostgreSQL/PostGIS
va JSTS trong bai toan tim kiém cac ddi tuong
trong moi quan hé khong gian véi cac dbi tugng
khac trong mot hé théng WebGIS s& duogc trinh
bay.

2. Cach thirc tién hanh truy vin khéng
gian trén WebGIS

2.1. Thuec hign truy vin khong gian véi thu
vién Javascript JSTS

D¢ tién hanh mot hoat dong truy van khong
gian nao d6, doi hoi 1) phai co dir liéu hinh thé
cua déi tuong va 2) ham thyc hién hoat dong
truy van khong gian. Trong hé thong WebGIS,
neu dir liéu dugc nap ve may tinh ctua Client
dudi dang WFS, thi hinh thé ciia ddi tuong co
thé 1ay duoc truc tiép tir cac 10p dir litu WFS
ngay tai Client. Con ham thyc hién hoat dong
truy vin khong gian s& dwoc ldy tir thu vién
JSTS. Céc ham cta JSTS s& duoc nap vé may
tinh nguoi st dung nho vao dia chi khai bao noi
tap tin JavaScript JSTS dugc luu trir, vi du
<script

src="https://unpkg.com/jsts@2.0.2/dist/jsts.min
Js”></script> JSTS hd trg cidc ham phan tich
khong gian nhu tao ving dém (buffer), 1iy tim
(centroid), xac dinh hop, giao, khac biét giita cac
hinh thé... D¢ thyc hién mot hoat dong phan tich
khong gian tai Client, vi du buffer diém co toa do
(0,0) v6i ban kinh buffer = 10, mot yéu cau thuc
hién boi JSTS c6 dang nhu sau:

Var reader = jsts.io. WKTReader();

Var a = reader.read(‘Point (0 0)’);

Var buff = a.buffer(10),

Tat ca cac hoat dong xur 1y khong gian déu
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xay ra & may tinh cua Client. Cac rng dung phia
Client dugc thuc hién hau nhu chu yéu dung
JavaScript.

2.2. Thwc hién truy vin khéng gian véi
WPS

Vao ngay 13/07/2005, OGC cong bd dic ta
dich vu Web Processing Service (WPS) hoan
chinh ddu tién - phién ban 0.4.0 va phién ban
WPS 1.0.0 dugc cong bo ngay 08/06/2007 da
mo ra kha ning cung cép, trao doi va thuc hién
cong viéc xu ly khong gian thong qua internet.
biac ta WPS dinh nghia 3 hoat dong bit budc
thuc hién bdi mot WPS Server, cu thé la
GetCapabilities, DescribeProcess va Execute.
Khi str dung WPS, nguoi sir dung c6 thé dua ra
yéu céu GetCapabilities d¢ dugc cung cap thong
tin vé cac hoat dong xur ly (process) nao ¢6 thé
c6. Bé co thong tin chi tiét vé yéu cau dir lidu
nhdp va di li€u xuat ciia mot WPS process cu
thé, nguoi st dung co6 thé dua ra yéu cau
DescribeProcess t61 WPS Server. Viéc thuc hién
mot WPS process xur 1y khong gian cu thé chi
duoc tién hanh khi mot yéu cau Execute dugc
giri dén WPS véi tit ca cac thong so can thiét
nhu tén ctia phép xir Iy WPS va céc dit liéu can
dugc xu ly.

Trong nghién ctu nay WPS Server dugc st
dung 1a module m¢é rong WPS ctia Geoserver.
Module nay cung cip mdt tap hop cac chirc ning
phan tich khong gian dua trén thu Vien cua JTS
Topology Suite, cung nhu mot sé phép xu Iy
khong gian phat trién boi GeoServer.

D¢ thyc hién mot hoat dong phan tich khong
gian tai Server nhu vi dy trén, mét yéu cau dugc
giri t6i Map Server, d6i v6i Geoserver thi yéu
cau 1a: http://localhost:8080/geoserver/wps

Vi cac tham sb dugc POST dang XML nhu
sau:

<?xml version="1.0" encoding="UTF-
87?><wps:Execute version="1.0.0" serv-
ice="WPS” ..>
<ows.Ildentifier>JTS: buffer</ows:Ildentifier>
<wps:Input>
<ows:ldentifier>geom</ows:Identifier>

<wps:Data>
<wps:ComplexData mimeType="applica-
tion/wkt“><![CDATA[Point (0
0)]]></wps:ComplexData>
</wps.:Data>
</wps:Input>
<wps:Input>
<ows:Identifier>distance</ows:Ildentifier>
<wps:Data>
<wps.LiteralData>10</wps:LiteralData>
</wps.:Data>
</wps:Input>
</wps:Datalnputs> <wps:ResponseForm>
<wps.RawDataOutput mimeType="text/xml;
subtype=gml/3.1.1">
<ows:Identifier>result</ows:Ildentifier>
</wps:RawDataOutput>
</wps:ResponseForm>
</wps.Execute>

Vige xdy dung tap tin XML nhu trén c6 thé
phai chuan bi truéc véi sy hd trg tix WPS
Request Builder cua Geoserver. Viéc xay dung
cac XML khé phirc tap d6i voi nguoi thuc hién
WebGIS, cac nha lap trinh phat trién cua
OpenLayers v.2 dd cung cdp ddi tuong
OpenLayers. WPSClient d¢ gitp tao ra tap tin
XML gui dén server. Khi di tuong nay duoc
khoi tao dé thyc hién mot hoat dong xtr Iy khong
gian, nguodi su dung cung cap URL cua WPS
server va cung cap cac thong so can thiét nhu da
mo ta boi DescribeProcess dén WPS Server, vi
du cho bai toan buffer & trén sé& 1a 2 thong sb

geom: Point(0,0) va dist: 10

OpenLayers.WPSClient sé giup tao ra tap tin
XML deé giri vé Server. Két qua tra ve co dang, vi
du POLYGON((10 0, 9.87688 -1.56434, ...,
9.87688 1.56434, 10 0))

2.3. Thwc hién truy vin khéng gian véi
PostGIS

Dbi v6i vi du trén, mot yéu cau gui vé co s6
dir licu PostgreSQL/PostGIS phéi c6 dang ngén
ngtt SQL truy van khong gian nhu sau:

Select st AsText(st_buffer(st _Point(0,0), 10))

TAP CHi KHOA HOC PO DAC VA BAN PO SO 39-3/2019 59



Nghién ctiu - Ung dung

Do khong thé két nbi truc tiép tir trang Web
téi co s& dit ligu PostGIS vi Iy do an toan dit li€u,
Node.js [8] 1a mot nén tang phia Server dugc xay
dung dua trén Javascript Engine (V8 Engine), c6
thé duoc sir dung nhu phdn mém trung gian gitp
trao doi dir lidu giita trang Web va co s¢ dit liéu
PostGIS. Cach thtc thuc hién nhu sau: Node.js
sau khi nhan dugc truy van tir Web s& mé két ndi
téi co so dit licu PostGIS, thuc hién truy van va
nhan két qua tra vé. Node.js sau d6 s& giri tra két
qua theo yéu cau vé Web dudi dang, vi du
GeoJson dé co thé hién thi dudi dang cac dbi
tuong ban do trén trang Web.

3. Thye nghiém truy van khong gian

Dé danh gia kha ning cta viéc thuc hién truy
van dir liéu khong gian thong qua internet, mot
hé thong WebGIS di dugc xay dung thir nghiém
va dugc st dung trong phéan tich quan h¢ khong
gian gitra cac doi tuong thoat nuoc dang dugc
quan ly nhu tuyen cdng, va ham ga ndm doc theo
céc tuyén cong ctia mot khu vue thudce thanh phd
Hdb Chi Minh. Hé thong WebGIS di thiét ké hoat
dong theo md hinh Client-Server giong nhu hoat
dong ciia mot website thong thuong. Hé thong
c¢6 kién trac 3 tang (hinh 1): Tang trinh bay
(Presentation Tier: Client), tang giao dich
(Bussiness Logic Tier: Application Server), va
tang dir liéu (Data Management Tier: Data
Server ) [2].

Tang trinh bay gdm mot trinh duyét web
nhu Internet Explorer, FireFox, ...dung dé mo
cac trang Web theo cac dia chi URL dinh san.
Céac trang Web dugc viét bang cac cong nghé

Client Middle Ware

chuén cua W3C (World Wide Web Consortium)
nham ting tinh linh dong cho web ciing nhu ting
tinh tuwong tac véi ngudi duyét web. Phan hién
thi, truy van thong tin ban dd trén trang Web
dugc viét sir dung OpenLayers phién ban v.5.3.0.
bay 1a mdt thu vién JavaScript thuan tay duoc
str dung dé hién thi ban dd theo cac chuan dinh
dang WMS/WFS trong hau hét cac trinh duyét
Web hi¢n hanh, khong 1¢ thudc vao phia Server.
Téng giao dich bao gdm Web Server két hop véi
mot ing dung ban dd bén phia server goi 1a Map
Server. Trong nghién ctru nay GeoSever dugc su
dung nhu 1a Map Server. Tang dir liéu 12 noi luu
trit cac dir liéu cia hé thong bao goém dit licu
khong gian va dir liéu thudc tinh lién quan. (Xem
hinh 1)

Dit liéu thir nghiém bao gém dir liéu nén va
dir liéu chuyén d& vé hé thong thong tin thoat
nude duge td chire thanh cac 16p dir ligu va dugc
luu trong hé quan tri co sé& di liu
PostgreSQL/PostGIS. Hé thong WebGIS da xay
dung c6 ddy du cac chirc ning co ban can thiét
cua mot hé théng GIS nhu tuong tac voi ban dd,
truy van tim kiém thong tin (theo mot hodc nhidu
tiéu chi), bién tap dir liéu khong gian va ngoai ra
con ¢6 nhom chirc ning truy van khong gian.
Trong pham vi va muc dich cua bai bao nay, chi
mo ta cach thirc thuc hién truy van khong glan
trong viéc chon, vi du cac ham ga nudc mua nam
trong khoang cach 10m so véi dbi tuong tuyén
céng da dugc chon. Trong hé théng WebGIS, lop
ham ga dugc biéu dién nhu 1a mot 16p WFS:

var hamga = new VectorLayer({

Browser

WWWY

=

E Web | /_—ﬁm:\\h
| B
ininutr"th

title: “ ham ga’,
Ting  giag,,, i
Web |—%| Map i
s Server | *— | Sarver |
“'"""""::::_4_:*:::::
E GIS_ '
'+ _ Databas :
_I‘:i_lilg____d_‘?_i

Hinh 1. Kién tric chune cia mét hé théng WebGIS
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source: new VectorSource({
format: new GeoJSON(),
loader: function(extent) {
S.ajax(‘http://localhost:8080/geoserver/wfs’,
{
type: ‘GET",
data: {
service: ‘WES’,
version: ‘1.1.0°,
request: ‘GetFeature’,
typename: ‘hamga’,
outputFormat: ‘application/json’,
P
}).done(loadGeoFeatures),
/
}
y2n
Tuong tu, 10p tuyén cong ciing duoc biéu
dién nhu 1a mot 16p WES.

3.1. Ung dung thw vién JSTS dé thuc hién
truy van khong gian

Dé 6 thé goi thuc thi cac ham JSTS, doi hoi
phai nap vao trang Web thu vién JSTS. Do vay,
dau tién phai khoi tao moi truong lam viée cho
hoat dong phan tich khong gian bang cach down-
load vé Server va cung cip thong tin duong din
dén thu vién JSTS.

<script type="text/javascript”

src="javascript.util.js "></script>
<script type="text/javascript”
sre="jsts.js "></script>

Budc tiép theo nham tao ving lan can 10 m
xung quanh tuyén cong da chon. Ciu 1énh dung
thuc thi hoat dong nhu dudi day:

var parser = new jsts.io.OL3Parser();

var input =

parser.read(selectedFeature.

getGeometry());

var theBuffer =
input.buffer(Bufferdistance),

Budc nay st dung chiic nang buffer cua thu
vién JavaScript JSTS. Cac ham cua JSTS, trong
d6 c6 ham buffer, s& dugc nap vé may tinh Client
nho vao cac dia chi khai bao noi tdp tin

JavaScript JSTS duogc luu triv. 7i uyen cong du'oc
chon 1a selectedFeature. Hinh thé cua fuyén
cong nhan duoc nho vao selectedFeature.
getGeometry(). Két qua tao ving dém buffer
thuc hién hoan toan tai Client va s€ duoc luu vao
bién theBuffer

Budc ké tiép, nham tim kiém cac ddi tuong
ham ga giao v6i ving dém 10m vira tao xung
quanh tuyén cong di chon. Trong truong hop 16p
ham ga 14 16p dit liéu c6 dinh dang WFS, budc
xtr Iy ¢6 thé thyuc hién phia Client v6i nhoém céc
cau lénh sau:

var fts = hamga.getFeatures();

for(var i=0;i<fts.length;i++) {

if (theBuffer.intersects(fts[i].

getGeometry()) == true) {
var clone =

fts[i].getGeometry().clone();
var newfeature = new Feature (clone, null);
highlightLayer.addFeatures(newfeature);

Iy

Trong nhom cau Ié€nh trén, quan hé hinh hoc
gitta vung dém Xung quanh tuyén cong,
theBuﬁ’er v6i cac ddi tugng trong 16p tim kiém
1a 16p ham ga, var fis = hamga.getFeatures()
dugc xac dinh dya vao ham giao intersects. Néu
ton tai quan hé intersects giita theBuffer voi doi
tuong trong 16p ham ga thi ban sao ciia ddi
tuong hinh hoc nay s€ dugc dua vao 16p dir ligu
vector highlightLayer dé hién thi trén ban db.

3.2. Ung dung thw vién WPS dé thwc hi¢n
truy vin khong gian

D6i voi bai toan trén, cach thire thyc thi trong
truong hop thyuc hién truy van khong gian sir
dung WPS bao gém hai hoat dong phan tich
khong gian. Budc dau tién 1a hoat dong tao vung
dém 10 m xung quanh fuyén cong da chon. Nhu
da trinh bay & trén dé gitp nguoi sit dung don
gian trong tao tap tin XML, OpenLayers v.2 cho
phép khai tao bién OpenLayers. WPSClient, mot
giao thirc giup tuong tdc véi Web Processing
Services (WPS) va sau do6 goi wpsClient.execute
dé yéu cau thwc thi ‘JTS:buffer’. Trong
OpenLayers v.5.3.0 khong c6 tao sian ham
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OpenLayers.WPSClient do vay nguoi st dung
c6 thé hodc dua vao OpenLayers. WPSClient
phién ban v.2 dé viét lai wpsClient cho phién bdn
1.5.3.0 hoic dé dang hon nén sir dung ham
wps.client dugc gidi thi€u boi [3]. Trong nghién
cuu nay, cach thirc thyc hién nhu sau: Tao bién
wpsClient

var wpsClient = new
wps.client({servers: {local:
‘http://localhost:8080/geoserver/wps’ }});

Tiép theo goi wpsClient.execute dé yéu cau
thuc thi mot hoat dong WPS, trong d6 hoat dong
xtr Iy dugc yéu cau thyc thi la JTS:buffer’. Hoat
dong xu Iy nay giup tao vung dém xung quanh
tuyén thoat nudc di chon.

wpsClient.execute({
server: ‘local’, process: ‘JTS:buffer’,

inputs: { geom: selectedFeature, distance:
bufferdistance},

success: function(outputs) {
theBuffer = outputs.result[0]}});

Trong nhom cau 1énh trén, khoang céach
buffer, goi la bufferdistance, do nguoi su dung
cung cp va trong vi du nay 1a 10m. Tuyén cong
dugc chon, 13 selectedFeature. Két qua tao vung
dém sé& duoc luu vao bién theBuffer =
outputs.result[0].

Budc ké tiép, nham tim kiém cac ddi tuong
ham ga nam trong vung dém 10m xung quanh
tuyén cong dd chon. Budc nay dugc thuc hién
nhu sau:

var intersection =

wpsClient.getProcess(‘local’, ‘JTS:intersec-

tion’);
intersection.execute({
inputs: {
a: searchFeatures,

b: outputs.result[0]

P
success: function(outputs) {
for (var i=0, ii=outputs.result.length,
i<ii; ++i) {
highlightLayer.addFeature(outputs.result[i]);

)

Thay vi st dung cac dich vu WPS riéng 1¢
nhu & trén, cac dich du WPS ¢6 thé duge xau
chudi (chain link) dé thyc hién va cho ciung két
qua nhu sau:

var buffer = wpsClient.getProcess(‘local’,
‘JTS:buffer’);
buffer.configure({
inputs: {

geom: selectedFeature,
distance: bufferdistance || 0
)
var intersection =
wpsClient.getProcess(‘local’,
‘JTS:intersection’);
intersection.execute( {
inputs: {
a: searchFeatures,
b: buffer.output()
|2
success: function(outputs) {
for (var i=0, ii=outputs.result.length;
i<ii; ++i) {
highlightLayer.addFeature(outputs.result[i]);

P

3.3. Ung dung PostGIS dé thwc hién truy
véin khong gian

Déi v6i bai toan trén, cach thirc thue thi nhu
sau:
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S.ajax({
type: “POST”,
url:
“http.//localhost:3000/selbyintersection”,
data: {id: oid, dist: bufferdistance,
success: function(response) {
var data = JSON.parse(response),
data.forEach(function (row) {
var wkt = row.shape;
var format = new WKT();
var temp=format.readFeature(wkt, {});
highlightLayer.addFeature(tempfeature);
y2a

b

Nhu da trinh bay ¢ trén, do khong thé goi
thue thi mot cau 1énh SQL truc tiép tir trang Web
tdi co s¢ dir liéu PostGIS, mot 1énh goi dugc goi
dén node.js Server, cong 3000 vdi cac tham sd
oid va bufferdistance. Trong d6 oid 1a id cia
tuyén cbng dugc chon.

Tai node.js Server c6 mot ham tiép nhan yéu
cdu tir client v6i dang nhu sau:
app.post("/
selbyintersection’ function(req,res){
var id=req.body.id;
var dist=req.body.dist;
const client = new Client({
host: ‘localhost’,
user: ‘username’,
password: ‘userpass’,
database: ‘thoatnuoc’,
port: 5432,
2
client.connect()
client.query(‘SELECT * from
selbyintersection(‘ + id + *,"+ dist +°)’, (err,
result) => {
var json = JSON.stringify(result.rows);
res.end(json);

client.end(),

)
PN
Selbyintersection 1a mot Store Procedure
dugc thyc thi khi nhan dugc 1énh goi
clien.query(...). Dang cua truy van khong gian
SQL duogc luu trong Store Procedure va duogc
thyc thi trong PostGIS ¢6 dang nhu sau:

select
hamga.objectid,st AsText(hamga.geom)
from hamga, tuyencong

where tuyencong.objectid = id and

st_intersects(hamga.geom,
st buffer(tuyencong.geom, dist));

Uu diém cua viéc thyc hién truy van khong
gian Ung dung PostGIS so véi st dung dich vy
WPS 1a han ché duoc viéc truyén dit liéu hinh
thé can xir 1y qua lai giita Client va Server.

Két luan

Tich hop cong ngh¢ GIS va cong nghé Web
m¢& ra mot co hdi méi khong chi dé chia S€, hién
thi va truy van thong tin ma con cho phép thuc
hién phéan tich khong gian thong qua internet.
Bai bo nay trinh bay cach thirc nhu thé nao hoat
dong phan tich khong gian c¢6 thé duoc thuc hién
1) st dung thu vién JavaScript JSTS hodc ii) sur
dung cac dich vu Web Processing Service (WPS)
hodc iii) sit dung cac ham phan tich khong gian
c6 trong PostGIS. DPé minh hoa, mot hé théng
WebGIS — dya trén cac san phdm ma ngudn mé
GeoServer, OpenLayers v.5.3... — da dugc xay
dung va sau d6 duoc sir dung dé minh hoa cach
thirc tién hanh mot hoat dong truy van khong
gian, trong bai bo nay 1a hoat dong tim kiém céac
him ga nam trong vung dém 10m xung quanh
mot tuyén céng dd chon nao dé. Két qua thuc
hién cho théy viéc st dung cac dich vu WPS,
PostGIS hoic sir dung JSTS dé thyc hién xtr ly
truy vin khong gian qua internet 1a hoan toan
kha thi. Viéc chon cach thirc thuc hién nao sé 1€
thudc vao dit liéu can tién hanh phan tich khong
gian hién dang duoc thé hién & dang nao (WFS
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hoac WMS) tai Client. Néu dir lidu di & dang
WES va néu ton tai cic ham xur 1y khong gian
can thiét trong JSTS thi phan tich khong gian
nén tién hanh tai Client. Con néu dit liéu duoc
thé hién & dang WMS tai Client con dit lidu goc
& Server, thi phén tich khong gian nén tién hanh
tai Server va nén st dung cac ham phéan tich
khong gian cua PostGIS do tinh linh dong cua
viéc xay dung cac SQL truy van khong gian va
khéng c6 rang budc cimg vé dit liéu dau vao theo
quy dinh nhu cia WPS.O
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WebGIS applications represent dynamic map information in which users can perform queries on

specific attributes that has become popular. However, in practice users may need to do more com-

plex queries, for example searching for hotels within a radius of 500m from a specified location.

These requirements belong to category of spatial query in GIS. As an contribution to this aspect, The

article presents and illustrates some ways to perform spatial queries on Web, including implement-

ing on Client side using JSTS JavaScript library, implementing on Server side using WPS or using
spatial functions in PostgreSQL/PostGIS spatial database. A WebGIS system - based on the open

source Geoserver and OpenLayers v5.3.0 - has been developed and used to perform spatial query

for features that have spatial relationships with other features. Experiment result shows that the use

of JSTS or WPS or spatial functions in PostgreSQL/PostGIS to perform spatial query over the inter-

net is practically doable.O
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