Nghién ctiu - Ung dung
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Tom tit:

Ngay nay cdc g dung Mobile GIS ngay cang dwoc phat trién tro gitip cho qud trinh thu thdp,
phan tich dir liéu ngodi thue dia tré nén dé dang hon. Trong do, viéc truyén nhdn va luu trik div liéu
khong gian giita cac ung dung di d‘ong va hé thong mdy chii la hét sirc quan trong. Trong bao cdo
nay sé gidi thiéu vé cong nghé va chién lwoc trao déi, leu triv va phdn phoi dir liéu khéng gian giita
hé thong server va cdc itng dung GIS trén cdc thiét bi di dong.

1. Mé dau

Hién nay, viéc phat trién cac ung dung trén
dién thoai théng minh 1a nhu cau thyc té trong
thoi ky cong nghé 4.0. Viéc phat trién cac tng
dung nay dugc dua trén 3 ki thuat chinh, d6 la
native application, web application va hybrid
application trén tat ca cac hé didu hanh, phd bién
nhét 14 TOS va Android. Tuy thudc vao cach thirc
luu trilr, truy xuét va gtri nhan di liéu s€ co cac
didu kién tng dung khac nhau. Nhu véi cac ung
dung web application, dir liéu s¢ dugc nhan v tur
hé théng may chu théng qua mang internet va
cac ung dung dang nay diéu kién bat budc phai
¢6 két ndi internet dé str dung. Trong khi d6 cac
ung dung native application va hybrid applica-
tion vira c6 thé tuong tic v6i dit lidu tir may chu
cling nhu tr ndi tai dugc luu trit truc tiép trén
thiét bi.

Ngoai lga chon ki thuat xay dung phat trién
cac ung dyng trén di dong, déng bo dir liéu la
cong viéc can dén trong cac hé théng cong nghé
thong tin hién nay tai Viét Nam, trong do, chu
yéu 1a cac hé théng can thu thap dir liéu (thiét bi
di dong) va cac hé thong cap nhat ciing nhu tac
nghiép trong moéi truong két ndi khong thuong
xuyén (mo hinh thanh phd - quan — phuong). Doi
v6i cac hé thong GIS, dir liéu thuong chiém ti 18
rat 16n vé chi phi, sé nguoi tham gia trong viéc
hinh thanh va duy tri hé thong. Do do6, dong bo

dir lidu khong gian 1a mot van dé can thiét cho
céc ung dung GIS. Nhing hé thong co xdy dung
co ché dong bo t6t s& gop phan tiét kiém chi phi
cho hé théng. Va hon nira, d6 ciing 1a mét trong
yéu t6 gop phan dua hé thong gan giii hon véi
ngudi sir dung va hé thong duoc bén vimng hon.

2. Giai quyét van dé

2.1. Phin logi cic nén ting xdy dung iing
dung trén cdc thiét bi di dong

Native App, Mobile web app, Hybrid App
(tng dung lai), 1a nhitng khai niém co ban cua
1ap trinh di ddng. Dua trén ngdn ngir 1ap trinh, co
thé chia mobile app lam 3 loai, bao gém: tng
dung gbc (Native App), ung dung web (Web
App) va tng dung lai (Hybrid App). Trong do
trén 50% nha phat trién ung dung di dong chon
lam tng dung native [2].

2.1.1. Ung dung goc (Native app) 1a _nhimg
mg dung duoc viét riéng cho mot loai nén tang
nhu iOS, Android, Windows Phone bing céc
ngdn ngir twong tng cua mdi nén tang do, vi du
Java trén Android, Object C trén i0S, C# trén
winphone.

Mdi Native App chi chay dugc trén mot nén
tang va khong thé mang sang cac nén tang khac.
Vi du game cho i0S s& khong thé chay dugc trén
céc may Android. Pa phan cac game mobile hién
nay la Native App.
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bPiem manh

Vé mit hiéu ning thi native app chay nhanh
hon mobile app trong hau hét truong hop. Tuy
nhién sy chénh léch ¢ cac ung dung c6 thé la
nho, chip nhan dugc va khé nhan biét boi nguoi
dung. Hién tai, voi game thi native app vuot bac
va thang tuyét dbi.

Vé tinh ning native app c6 kha ning truy cap
cac phﬁn cung (nhu camera, GPS, thiét bi thu
am...) va c6 thé truy cap dén cac quyén local
nhu : sao chép, tao, ghi, doc tap tin (trén bd nhd
cua mobile), cac thong tin danh ba, thong tin ca
nhan, thyc hién cudc goi, nhén tin... N6i cach
khac, native app co thé khai thac duoc sttc manh
phan ctng nhiéu nhat ctia nén tang. Trong khi
Mobile Web app thi khong thé (c6 truong hop co
thé doc file, nhu upload).

O ché d6 offline: Native app c6 loi thé so voi
mobile web app (ludn phai chay online). O
offline-mode, native app s€ dung nhitng dir licu
da cache trudc d6 ¢ lan cubi cling ma ngudi
dung truy cap online.

Piém yéu

Khong thé da nén tang: mot native app chi co
thé chay trén mot hé didu hanh nhat dinh.

V6i mbi hé didu hanh thi nguoi 1ap trinh phai
viét riéng native code cho né, dan dén khong
nhit quan giita cac phién ban tmg dung, chi phi
phat trién cao va doi hoi kha niang thanh thao
nhiéu ngén ngit & 1ap trinh vién. Doi khi doi hoi
1ap trinh vién phai st dung nhiing cong cu doc
quyén va chi dugc 1am viée trén mot moi truong
duy nhit nhu: ding xcode trén Mac OS (néu ban
mudn phat trién Gng dung cho iOS).

Hon ntra, viéc bdo tri hay nang cap s¢ lam
mat nhi€u thoi gian.

Tinh da dang phién ban cta hé diéu hanh lam
can tré viéc phd dung cac native app. Cac thiét
bi chay phién ban hé diéu hanh cii hon s& khong
cai dat duoc.

2.1.2. Ung dung web (web-based app) 1a mot
loai chuong trinh c6 kha nang lam cho may tinh

thuc hién truc ti€p mot cong viéc nao d6 nguoi
dung muon thuc hién.

Web app c6 thé dugc thiét ké chay trén nén
tang web hodc cac trinh duyét cua thiét bi di
dong. Vi du: https://m.facebook.com la mot Web
App cho di dong.

Diem manh

+ da nén tang (Cross platform): C6 thé chay
trén tat ca trinh duyét cia mobile ho trg phién
ban HTML va javascript.

+ Khong can cai dat trén may.
+ Thuan 191 cho cac nha phat trién:

+ Vi mot phién ban duy nhat cho tit ca, nén
giam chi phi va thoi gian cho phat trién, bao tri,
cling nhu nang cap sau nay.

+ Ngon ngit 1ap trinh phd dung 1a HTML va
Javascript ma hau hét cac 1ap trinh vién déu biét.

+ Khong gidi han mdi trudong 1ap trinh, lap
trinh vién c6 thé lam viéc trén hau hét cac HDH.

+ Ung dung khéng can phai duoc build lai
qua SDK hoic mét cong cu phat trién doc quyén
khac nhu xCode (chi can deploy 1én server va
chay).

+ Viéc cap nhat phién ban s& dén ngay lap tirc
va trong subt voi nguoi ding (ngay sau khi
deploy) ma khong can thong qua thi tuc va cho
doi approval nhu cac chg ung dung.

+ C6 thé duoc danh ddu boi search engines
(tot cho SEO).

+ D& dang quang ba: nguoi ding co thé tim
thdy thong qua search engine, share link tir
email, tir social netwoks hodc tir cac dich vu
quéang céo tryc tuyén nhu Google Ads.

DPiém yéu

Mac dua HTMLS ¢6 tinh tuong thich rong lon
nhung cing véi d6 1a ca diém yéu. N6 phy thude
vao trinh duyét, nén tang, loai may. Pic biét khi
mirc d6 phan manh thi truong cua cac thiét b di
dong 16n nhu hién nay lai cang lam cac nha lap
trinh kho khan trong viéc lya chon dung phﬁn
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nao cia HTMLS5 ¢6 thé st dung.

V& hiéu ning, web-based app khongchay
nhanh nhu native app, va khong mang lai tral
nghiém tron ven ma nén tang do6 co thé cung cip.

Luon phai chay online. Khi mang chap chon
thi mng dung web ciing ngay lap tirc thé hién
diém yéu cua minh.

2.1.3. Ung dung lai (Hybrid app) 1a tmg dung
két hop cua ca Mobile Web App va Native App.
Theo d6, cic phan co ban ciia tng dung van viét
bang ngdn ngit web, nhung duoc dit trong
native container, nén van cé thé dua 1én cac App
Store.

Diém manh

Hybrid c¢6 thé két hop diém manh cia ca
native app va mobile app va khai thac dugc trai
nghiém cao nhat ctia nén tang.

Vi du nhu: Hién thi noi dung trén tat ca cac
thiét bi di dong, tan dung tdi da cac tinh nang cua
thlet bi di dong nhu GPS, Camera, cam bién gia
tc... didu nay khong thé lam dugc trén mobile
Web, sir dung tmg dung ngay ca khi khong c6 két
ndi internet. Nhirng tmg dung mobile ctia mot s6
trang tin trc hién nay nhu Vnexpress, Dantri v.v..
déu 1a nhitng ng dung lai.

2.2. Lwu tri¥ co s6 dir liéu trén thiét bi di
dong

2.2.1. Luwu trit dit liéu ngoai tuyén (offline) sir
dung SQLite va Spatialite

SQLite 1a mot thu vién phﬁn mém ma trién
khai mot SQL Database Engine truyén thong,
khong can Server, khong can cau hinh va nho
gon. SQLite la mot trong nhiing Database
Engine phat trién nhanh nhét, nhung sy phat
trién cua no 1a vé mit tinh phd bién, khong phai
1a vé mit kich ¢&. SQLite 12 ma ngudn mo.

SQLite 1a phan mém quéan 1y co s dir lidu
(DBMS) tuong tu nhu Mysql, PostgreSQL...
Pic diém cua SQLite la gon, nhe, don gian.
Chuong trinh gdm moét file duy nhat chua dén
400kB, khong can cai dat, khong can cdu hinh
hay khoi dong ma co thé st dung ngay. Dit liéu

Database ciing dugc luu ¢ mot file duy nhat.
Khong c6 khai ni¢m user, password hay quyén
han trong SQLite Database.

Uu diém cua SQLite:

+ SQLite khong yéu cau mot tién trinh Server
riéng r€ dé hoat dong.

+ SQLite khong can cau hinh, nghia 1a khong
can thiét phai cai dit.

+ Mot SQLite Database day du duoc luu gt
trong mot disk file don.

+ SQLite 1a rat nho gon, nhé hon 400kB da
duoc céu hinh ddy du hodc nho hon 250kB khi
da bo qua céc tinh nang tuy y.

+ SQLite la tu chtra, nghia 1a khong c6 sy phu
thudc vao ngoai vi.

+ Cac giao dich (Transactions) trong SQLite
la tuan theo day du chuan ACID, dam bao truy
cap an toan tir nhi€u tién trinh hoac thread.

+ SQLite hd trg hau hét cac tinh ning cua
mot ngdn nglt truy van trong chuan SQL92.

+ SQLite duoc viét bang ANSI-C va cung
cap API don gian va dé dang str dung.

+ SQLite 1a ¢6 san trén UNIX (Linux, Mac
0S-X, Android, i0OS) va Windows (Win32,
WinCE, WinRT).

Spatialite 1a thanh phan mé rong vé khong
gian ctiia SQLite cung cap chirc ning thao tic vi
vector geodatabase. Ban than SQLite da hd trg
luu trir va cac thao tac co ban VO’i dir 1iéu khong
glan do d6 Spatialite khong can thiét dugc dung
dé quan ly dir liéu khong gian. Tuy nhlen
Spatialite lai hd trg manh mé& viéc truy van dir
li¢u khong gian nang cao, h tro nhiéu hé toa do
ban do

Mot wu diém 16n cia Spatialite cho phép
nhdp va xuat cac t€p dinh dang shapefile.

2.2.2. Luu trir co so dir lieu truc tuyén
(online) trén hé thong Server

2.2.2.1. H¢ quan tri co s& dir liéu ma nguén
mé& PostgreSQL/PostGIS
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PostgreSQL 1a mot hé thong quan tri co s dir
li¢u quan hé-doi twong, 1a hé thong co so dit licu
ma ngudn mao tién tien nhat hién nay.

PostgreSQL s& hitu mot hé tinh nang da dang
gitip hd tro phat trién xay dung app, bao vé toan
ven dir liéu, va tao ra mot mdi truong chiu 16i
fault-tolerant giup quan 1y dir liéu bat ké tap di
li¢u 16n hay nho. PostgreSQL cling ¢6 kha nang
mo rong tuyét voi. Vi dy, co thé dinh nghia cac
kiéu dir liéu riéng, xay dung cac ham tiy chinh,
hay viét ma tir cac ngon ngit 1ap trinh khac nhau
ma khéng can bién dich lai CSDL.

PostGIS 1a phan mé rong cua hé quan tri
CSDL PostgreSQL duoc cung cip mién phi cho
phép CSDL quan ly cac ddi twong GIS. Trén
thyc té, PostGIS 1a mot hop phan quéan 1y thong
tin khong gian cta PostgreSQ, no cho phép quan
tri CSDL khong gian dung trong GIS, gidng nhu
SDE cua ESRI hodc Oracle’s Spatial extension.
PostGIS hd trg cho OpenGIS vi “tinh ning k¥
thuat SQL don gian” va da dugc chung nhan phu
hop véi “Kiéu va Chirc nang” ciia OpendGIS.

PostGIS la mot du an ma nguén mé vé CSDL
khong gian dang dugc nghién ctru va phat trién
boi Refractions Research. PostGIS dugc phat
hanh theo GNU General Public License (phat
hanh mién phi ban quyen su dung va phat trién).
Du an tiép tuc phat trién PostGIS, bod sung cac
cong cu giao dién véi ngudi dung, hd trg cac
topology co ban, chuan héa dir liéu, chuyén dbi
toa d9, 1ap trinh API va nhiéu hon nita.

Uu diém cta PostGIS

+ PostGIS - mot CSDL khong gian c6 nhiing
vu diém dé xir Iy cac thong tin nhu tra 10i cac
truy van vé nhitng d6i tugng & gan mot vi tri nao
d6, nhitng dbi tuong nam trong pham vi hodc &
vung phu can cua mot doi tuong khac, pham vi
cua mdt vung noi ma c6 mot hoat dong nao do
dang xay ra la gi, nhitng d6i twong nao nam bén
trong mot ddi twong khac.

+ PostGIS c¢o6 kha nang luu trir va thao tac voi
dir lidu rat t6t. NO cung cap nhitng kha ning xtr
ly thong tin dia ly bén trong mot moi trudng co

so dir liéu. Nhitng ham SQL bao gém buffer,
intersection, within, distance...Nhitng ham nay
lay dir liéu hinh hoc tir cac cot trong bang
PostGIS va tra vé nhitng hinh hoc mdi hoac
nhiing thong tin khac..

+ PostGIS cho phép dé dang khi két nbi dir
liéu khong gian véi dir liéu phi khong gian trong
mot moi truong dir ligu khong gian Va cung cap
day du strc manh cia ngdn ngit truy van cau triic
(SQL) dé thyc hién nhitng bai toan phan tich..

+ PostGIS con ho tro thém GiST-based and
R-Tree spatial indexes, day la diém riéng biét
nhét cua PostGIS so voi cac hé quan tri CSDL
khac gitp PostGIS dé dang quan 1y, luu trit, khai
thac va tim kiém thong tin khong gian.

Mot s6 dbi tuong khong gian theo chuan
OGC trong PostGIS

+ PostGIS hd tro cac dbi tugng va cac ham
dugc dinh nghia chi tiét trong OGC “Simple
Features for SQL”. Vi PostGIS ta c6 thé luu trit
cac diém, duong, ving, tap hop diém, tap hop
duong, tap hop vung va céc thong tin hinh hoc
khac. PostGIS mé rong chuén véi sy hd tro cho
cac toa d6 dang 3DZ,3DM va 4D.

+ OpenGIS dinh nghia hai chuan dé dién ta
cic d6i twong khong gian: Well-known Text
(WKT) va Well-Known Binary (WKB). Ca
Well-known Text va Well-Known Binary déu
bao gdm thong tin vé kiéu ctia d6i twong va toa
d0 cua no.

+ PostGIS duogc hién thuc theo ban dac ta
“OGC Simple Feature Specifications” cho chuin
SQL. Ban dic ta nay dinh nghia nhirng thuat
toan va luoc dd SQL dé thém, truy vén, thao tac
va x6a nhiing dbi twong khong gian. Nhiing toa
d6 cua cac dbi twong khong gian dugc luu trit
trong cac bang Feature. M6i mot bang Feature
¢6 thé chira mot kiéu ddi twong hinh hoc 1a diém,
duong, da giac. Nhitng toa do ciia mdi dbi tuong
duge luu trir trong mot trudng véi mot kiéu
riéng biét.

+ Kiéu mo ta mot tap hop toa do khong gian
ctia d6i twong 1a WKT (Well Known Text). Khi
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nhirng d6i trong khong gian duoc dwa vao co so
dir lidu thi PostGIS s& chuyén ching tir WKT
sang WKB (Well Known Binary) dé viéc luu trix
dugce tot hon.

So sanh PostGreSQL v&i mot s6 hé quan tri
co sO dir liéu khac

+ Hé diéu hanh hd trg
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Hinh 2: So sanh PostGreSQL véi mét sé hé
quan tri co so dir lieu khdac

Pic diém cua PostGIS:

+ Céc kiéu dir liéu hinh hoc nhu Point, Line,
Polygon, vv. Cac kiéu dir liéu hinh hoc nay dugc
luu trit nhu cac doi tuong hinh hoc

+ Cac toan tur khong gian cho phép xac dinh
cac phép do khong gian dia ly nhu tinh dién tich,
tinh khoang cach, tinh d§ dai, tinh chu vi.
PostGIS hd trg cac ham nhu: ST Area(),
ST Length(), ST Distance(), vv cac ham nay
thuc hién chuc nang cac phép do.

+ Céc toan tr khong gian cho phép xédc dinh
khong gian dia ly. Cac thao tac nhu phép hop, so
sanh sy khac nhau gitra céac ddi tuong hinh hoc.
Céc toan tir PostGIS hd tro nhu ST Difference()
cho biét sy khac nhau giira cic d6i tugng hinh
hoc.

+ PostGIS cung cip viéc danh chi muc khong
gian toc d0 cao su dung GisT hodc R-Tree.

2.2.2.2. H¢ quan tri co s¢ dir liéu thuong mai
SQL Server

Khai niém H¢ quan tri co sé dir liéu khong
gian (SDBMS - Spatial Database Manage
System), day la mot hé quan tri co so dir lidu, co
hd trg mé hinh dit liéu khong gian, kiéu dit lidu
khong gian (SDT — Spatial Data Types) va ngén
ngit truy vin SQL khong gian, hd trg kiéu dir
liéu khong gian trong 1ap trinh: cung cip chi sé
khong gian (Spatial Indexing) va thudt toan lién
két khong gian (Spatial Joins).

Hién nay co6 rat nhidu hé quan tri CSDL
khong gian nhu: DB2 (phin mé rong IBM DB2
Spatial Extender), Oracle (Oracle Spatial),
PostgreSQL (phdn mé& rong PostGIS), Sqlite
(phan m¢ rong SpatialLite), va Microsoft SQL
Server phién ban 2008 tr¢ 1én.

Trong SQL Server 2008 gi6i thiéu cac 2 kiéu
dir li¢u khong gian la:

+ Kiéu dit liéu hinh hoc: La kiéu dit liéu
khong gian co ban dugc sir dung dé biéu dién
cac dbi tuong trong hé toa d6 Euclide, ddi tuong
khong co thong tin vé SRID (Spatial Reference
Identifiers, day 1a mot hé quy chiéu di duoc dinh
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nghia trudc tng vi mot sd nguyén).

+ Kiéu dir liéu dja ly: La kiéu dit liéu khong
gian co ban dugc st dung dé bicu dién cac doi
tuong trong hé toa do trai dat (toa do Ellipsoid).
Doi tugng co chira thong tin vé SRID.

Point aret face GeomColiection
ogen | munsutace MU MuPog

UneSirng

Hultbolygon | | Mutiinestiing

Hinh 3: M6 hinh thiét ké cdc doi twong khéng
gian
Trong SQL Server 2008, cac d6i trong hinh
hoc trén ban d6 duoc mé ta bdi Well-Know Text
(WKT) hodc Well-Known Binary (WKB), cac
dinh nghia dau tién duoc dua ra bdi Open
Geospatial Consortium (OGC) trong do:

+ Well-Know Text (WKT): ngén nglt danh
déu kiéu vin ban dung dé biéu dién cho cac dbi
tuong hinh hoc ¢ dinh dang vector trén ban do.
WKT bao gém cac thong tin vé kiéu cua dbi
tuong va cac toa do dang dbi tuong

Ngoai ra, WKT ciing duoc sir dung dé mo ta
hé quy chieéu nhu Datum, Geoid, H¢ toa do va
Phép chiéu ban d6 cua cac doi tuong khong gian.

+ Well-Known Binary (WKB) ngon ngir
danh dau kiéu nhi phan ding dé biéu dién cho
cac dbi tuong hinh hoc trén ban do (twong ty nhu
WKT) ¢ h¢ thap luc phan.

Vé6i sy hd trg 1am viée véi cac dbi tugng
khong gian, nguoi sir dung SQL Server 2008 co
thé thyc hién viéc luu trir dir liéu khong gian
cling nhu thyc hién truy van khong gian ma cac
hé quan tri co s dir liéu truyén théng (khong
chira thanh phan khong gian khong thé thyc hién
dugc. Tinh ning nay s& cung cip cho cic nha
quén 1y trong cac linh vuc lién quan dén yéu té
khong gian mdt hé quan tri CSDL phu hop, dac
biét 1a nhitng nha quan 1y vé tai nguyén-moi
truong, nha quan ly giao thong, cac hé thong
dién — cap thoat nudc, ngudi nghién ctru vé dia

1y, cling nhu cac nha quy hoach phat trién kinh
te.

2.3. Pong bj div liéu khong gian giiva iing
dung di dong va hé thong Server

2.3.1. Pong bé dir liéu trong hé thong quan
tri co so dir lieu

Dong b di liéu trong hé thong SOL Server

V6i cac hé thong quan tri CSDL nhu
Microsoft SQL Server, chirc ning dong bo dit
liéu thudc tinh duoc xay dyng tir cac phién ban.
Trong d6, cic mod hinh truyén théng thuong
duoc biét dén 1a [1]:

- Snapshot replication: mang y nghia tuong
tu nhu ban sao luu déy da, nghTa la sao chép toan
bo dir ligu (co thay d6i va ké ca khong thay doi)
tr may nguon sang céc may dich va thay thé toan
bo dit liéu ton tai trén cac may dich. Thong
thudng, dang dong bo nay duogc sir dung khi co
nhu cau hodc cong viéc cap nhat dinh ky, vi du
theo tuan, thang, quy hodc nam.

- Transactional replication: chi nhiing dir li¢u
c6 thay ddi dugc goi di. Cac giao tac dugc
truyén di theo thtr tu tuan tu, va chi chuyén di
cac cau I¢énh transaction (thay vi dir liéu). Dir
liéu & cac site khong mau thuin nhau vi ta chi liy
dir liéu co6 su thay ddi & mot néi chép cho cac noi
khac.

- Merge replication: dit liéu ¢ nhiéu noi thay
d6i khac nhau. Pinh ky, nhung thay ddi s& duoc
tron 1an nhau va giai quyét cic xung dot/mau
thuan. Phuong phap nay khong dam bao tinh
nhit quan dir liéu.

Mbi loai déng bo duoc str dung tuy thude vao
tmg dung. Do d6, SQL Server cung cip 03 ddi
tugng: noi phat hanh dir liéu, noi phan phdi dir
liéu va noi nhan dir liéu. Ngoai ra, SQL Server
cling hd trg nhitng mo hinh vat 1y nhu sau:

- Central Publisher/Distributor: mdt may
trung tdm lam ca hai nhi¢ém vu phat hanh va phan
phdi; cac may con lai nhan dit liéu. Trong mo
hinh nay, dit lidu duoc ddy di tir mot trung tam,
nén nguoi quan tri mang phai dam bao dir li¢u
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truyén dén cac noi khac chi dugc phép chon dé
xem (SELECT), ngoai ra khong dugc phép stra
chira.

- Central Subcriber/ Multiple Publishers: mot
may trung tam nhan dir li€u, cac may con lai lam
nhiém vu phat hanh va phan phéi dir liéu vé
trung tim. Trong md hinh nay, diéu quan trong 13
chung ta phai dam bao tit ca dir lidu trén ting
server 1a duy nhat (néu khong cac Publisher khac
s& ghi d¢ dir liéu 1én nhau. Do d6, chiing ta cn
¢6 sy loc dir liéu theo chiéu ngang trong truong
hop nay. Cu thé hon, chiing ta c6 thé phan dit
liéu theo thudc tinh nhu cac don vi phuong/xa
trong quan hodc quan/huyén theo thanh phé.

- Multiple Publishers/Multiple Subcribers:
cac may ngang hang véi nhau, vira nhan dir licu,
vira phan phdi dir liéu. Ching ta can phai luu y
va phan tich tinh nhat quan cua dit liéu khi sir
dung mo hinh. Mat khac, dir li¢u phai dugc loc
hodc viéc phan chia dir liéu hop ly. Vi du: may
chu Phong Kinh té tai quéan/huyén chi duoc cap
nhat dir li€u thong tin truong dir li€u ho c6 dang
ky kinh doanh trén 16p thira con cac may chu tai
phuong/xa chi dugc cép nhat thong tin truong div
liéu ding ki thu gom rac cho mdi hg; va Phong
Tai nguyén moi truong quan/huyén chi dugc cap
nhat cac thong tin thudc truong dir liéu hd bi xu
phat moi truong.

Dong bé dir liéu trong hé thong md nguon mé
Postgres

Trén hé thong Postgres, dén nay, tir phién ban
PostgreSQL 9.0 duoc trang bi chirc ning dong
b6 (sao lap) dir liéu trén goi Streaming. Hé thong
ddng bod/sao lap streaming hoat dong dya trén co
ché WAL. Va hé théng Streaming 1a h¢ thong
sao 1p bat dong bo.

Bén canh do, hé théng Slony ciing 1a mot hé
thong sao ldp bat dong bg. Dudi day 1a mét so so
sanh gitra h¢ thong Streaming va hé thong Slony.

2.3.2. Pong bé dir liéu trong mot sé hé thong
Geodatabase

2.3.2.1. M6 hinh dong bo dit liéu theo quan 1y
phién ban (versioning checkout/check in)

[H# théing Slony

Trong céc phién ban ArcGIS 8.3 dén ArcGIS
9.1, md hinh quéan ly theo phién ban dugc gidi
thi¢u. Khi d6, mot phién ban cha s€ tao ra cac
phién ban con. Va nguoi st dung dugc phan
quyén truy cap dén timg phién ban. Khi hoan
thanh cac thao tac cap nhat, nguoi st dung sé su
dung céc thao tac kiém tra dé dua dir liéu dong
bd voi phién ban cha. Va nguoi sir dung c6 thé
check out dir li€u thanh personal geodatabase
nham phuc vu viéc cap nhat khong két ndi vai
may chu. Tuy nhién, giéi han vé cong nghé cua
phuong phép nay 13 nguoi quan tri chi kiém tra
duoc mot lan duy nhét. Do do, néu dir liéu duge
hiéu chinh nhiéu 1an, chung ta phai tao nhiéu bd
dir liéu déng bo checkout.

2.3.2.2. M6 hinh ddng bo dit liéu hai chiéu

Trong mo hinh nay, nguoi s dung c6 thé
déng bd nhiéu lan ma khong can tao dir liéu
ddng bo checkout nhiéu 1an. Nhitng thay doi s&
duogc chuyén tir may cha sang may con va nguoc
lai. Co ché nay pht hop v6i mé hinh hai to chire
hodc hai phong ban (vi dy: mot & Ha Noi va mot
& TP.HO Chi Minh) can chia sé chung dit lidu.

2.3.2.3. M6 hinh dong b6 dir liéu mot chiéu

M6 hinh déng bd mot chiéu tuong ty mo hinh
ddng b hai chiéu 13 chiing ta co thé giri dit lidu
nhiéu 14n sau khi ddng bd. Tuy nhién, dit liéu chi
giri duge mot chidu (chidu tir may chu chia dit
lidu “cha” dén may chu chira dir lidu “con”). Mo
hinh phu hop véi cac noi cung cap dit liéu chuin
cho cac don vi khac.

2.3.2.4. Mot s6 van dé trong hé thdng
Geodatabase khi dong bo

Khi sir dung cong nghé ArcGIS, cac co ché
déng bo dit liéu co thé thuc thi trén moi truong
mang cuc by, webservices, phat hanh an toan
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trén mang Internet va ciing c6 thé thong qua viée
st dung tap tin XML khi hai CSDL khong dugc
két ndi truc tiép.

Cu thé hon, cdc mé hinh déng bd mot chiéu
va hai chiéu phai duoc thuc thi trén hé thong
CSDL ArcSDE (bao gém cac phién ban geodata-
base enterprise, new workgroup va ca personal
ArcSDE cai dat trén hé théng SQL Server
Express). Va do co ché dong by duoc ArcSDE
quan 1y, nén viéc dong bd khong quan tim dén
cac nén phan mém hé quan tri CSDL khac nhau
khi tham gia dong bo. Pdi véi dong bo check-
out/checkin, CSDL déng bd “cha” phai la mot
CSDL geodatabase ArcSDE va CSDL “con”
hodc s€ la ArcSDE geodatabase hodc s€ la per-
sonal geodatabase.

biéu kién sir dung déng bo dir liéu la:

- Nguoi stir dung phai c¢6 quyén ghi dit liéu.

- Dt liéu phai dugc dang ki phién ban (khong
duoc chon tham s0: move edits to base).

- Péi véi dong bd mot chiu va hai chidu:
modi dit liéu phai c6 truong GloballD va tat ca dir
liéu phai luu trir cuing mét hé toa do.

- V& ban quyén: st dung ban quyén ArcInfo
desktop cho cac may khach va ArcSDE, ArcGIS
Server Advanced dé cung cdp chirc ning Web
ADF trén may chii. Va cac phan mém dé hd tro
vé ha tAng mang, nhu quén tri vé birc tudng lira.

2.3.2.2. So sanh vé dong bo dit liéu giita hé
thong ArcSDE va cac hé quan tri CSDL

ArcSDE sur dung cac co ché déng bo dur liéu
khong phai cua cac hé quan tri CSDL. Theo do,
néu st dung co ché déng bo ctuia h¢ quan tri hai
co s& dit lidu trén hé thong CSDL geodatabase
cua ESRI thi nguoi st dung s€ gap nhiing kho
khan sau:

- Kho khin vé yéu cau can hiéu 16 timg bang
trong hé thong dir liéu geodatabase.

- Kho khin vé co ché chi loc dit liéu can déng
bd va cau trac dir liéu trong CSDL.

- Khong thé dong bo dir liéu lich sir.

- Khoéng thé st dung dong bo giira hai hé
quan tri CSDL khac nhau.

- ArcGIS hoan toan khéng hd tro viéc dong
bd nay.

Tuy nhién, viéc déng bo CSDL trén cac hé
quan tri s& c6 nhitng vu diém va ciing 1a nhiing
han ché khi dong bo theo co ché ArcSDE khong
thuc hién, do la:

- Co6 thé dong bd cac bang dit liéu khong
duoc versioned.

- C6 thé ddng bod toan bo CSDL.
- C6 thé céu hinh dé dong bo hoan toan.

Ngoai ra, hién tai, viéc déng bo di liéu trén
ArcSDE van con bi han ché khi thay dbi vé
topology, network va feature dataset, cling nhu
viée thém céc 16p moé ta quan hé. Mat khac, dbi
v6i cac dy 4n nho, viée str dung dong bo dir liu
theo co ché geodatabase ArcSDE s& cAn mot
khoan ddu tu ban dau rat 16n v& chi phi ban
quyén.

2.3.3. Co ché dong b¢ dit liéu khong gian trén
cdc thiét bi di dong

2.3.3.1. So lugc vé ngdn ngit truy van khong
gian

Ngbn ngir truy van khong gian (Spatial SQL)
duogc st dung nhiéu trong cac hé quan tri CSDL
c6 hd tro khong gian nhu Postgres/PostGIS,
Oracle, SQL Server 2008. Hon thé nita, spatial
SQL hién nay da tré thanh chuan va dugc nhiéu
201 phén mém GIS hd trg, nhu MapXtreme,
Spatialite. Véi tap 1énh trang bi dé xir Iy ddi
tuong hinh hoc va dbi tuong dia ly, chung ta
hoan toan c6 thé thém, sta cac ddi tuong. Hon
thé nita, chung ta dugc trang bi cac cau 1énh dé
thuc hién viéc viéc phan tich khong gian, chéng
16p, buffer, ...

2.3.3.2. Lap trinh tuong tac véi hé quan tri
CSDL khong gian Postgres/PostGIS

Véi hé¢ théng Postgres/PostGIS hoan toan
mo, nha phat trién dugc trang bi thém céc thu
vién 1ap trinh tuong tac. D6 l1a cac thu vién ma
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ngudn md Npgsql. Bang cach sir dung céac thu
vién Npgsql, chiing ta ¢6 thé két noi dén hé quan
tri CSDL Postgres/PostGIS. Du6i day la mot so
minh hoa nhu sau trén mdi trudng phat trién ing
dung VB.NET 2005:

* Lénh khai bao thu vién:

Imports Npgsql

* Cac 1énh khai bao ddi twong két ndi:

Public NpgConn
Npgsql.NpgsqlConnection

As

Public NpgCmd As Npgsql.NpgsqlCommand
* Lénh tao ddi twong két ndi dén may chu:

conNectStr = “data source=" & oServer &
“initial catalog=CSDLQuanHuyen;persist secu-
rity info=False;user id=sa; password = ;packet
size=4096"

dbCon = New
NpgsqlConnection(conNectStr)

dbCon.Open()

Dim  cmd SqlCommand As  New
NpgsqlCommand(strSql, dbCon)

2.3.3.3. Lap trinh tuong tac voi hé quan tri
CSDL khong gian SQLite/Spatialite

Hé quan tri CSDL theo md hinh tép tin
SQLite dwgc phat trién va sir dung trén cac hé
thong di dong. Trong d6, hién nay, hau hét cac
thiét bi di dong tién tién déu st dung nhu:
iPhone, iPad va cac hé théng su dung hé diéu
hanh Android. Spatilite 12 mgt phan mé rong cua
hé SQLite c¢6 kha ning luu trir cac ddi tuong
khong gian va thyc hién cic cau 1énh truy van
khong gian. Mot cach don gian, vai tro cua
Spatialite dugc xem nhu twong tu véi vai tro cua
thanh phan mé rong PostGIS trong hé quan tri
Postgres.

Tuong ty nhu viéc tuong tdc v6i hé quan tri
CSDL khong gian Postgres/PostGIS, chung ta
cling co thé tuong tic voi hé quan tri CSDL
khéng gian theo mo6 hinh tdp tin
SQLite/Spatialite. Bang viéc str dung cac gbi thu

vién dong
Chiing ta cling ¢6 cdc Iénh khai bao dé viéc
truy xuat hé¢ SQLite/Spatialite nhu sau:
* Lénh khai bao thu vién:
Imports System.Data.SQLite
* Céc 1énh khai bao dbi twong két nbi:
Public sqliteCmd As SQLiteCommand
Public sqliteConn As SQLiteConnection
* Lénh tao ddi twong két ndi dén may chu:

sqliteConn = New SQLiteConnection(“data
source="QHuyen.db”’; Version=3;”)

sqliteConn.Open()

sqliteCmd = New
SQLiteCommand(“SELECT
load extension(‘libspatialite-1.d11%);”,
sqliteConn)

* Va thuc hién mot cau truy van don gian nhu
sau:

sqliteStr = “Select

RanhPhuong”

sqliteCmd = New SQLiteCommand(sqlStr,
sqliteConn)

ten_phuong from

2.3.3.4. P& xuit mé hinh tng dung ddng bd
CSDL giira cac hé Postgres/PostGIS thong qua
trung gian SQLite/Spatialite

M5 hinh tmg dung dong bo CSDL giira cac
hé Postgres/PostGIS thong qua trung gian
SQLite/Spatialite dugc thuc hién trén cac
nguyén tic sau:

- Dt li€u thém méi va cap nhat trén mdi may
chu Postgres/PostGIS dugc danh diu bang mot
trudng co.

- Dit liéu bj x06a s& dugc luu vét trong mot
bang dir li¢u xac dinh.

- Dir liéu da dong bd s& x6a trudng co danh
dau va x6a nhitng dir li€u duoc luu vet xoa.

- Dir liéu trung gian SQLite/Spatialite s¢€
doéng vai tro so sanh cac tap dir liéu gilra cac
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server. Mot server Postgres/PostGIS s& chuyén
dir liéu trung gian sang tap tin SQLite/Spatilite.
Va chung ta s€ tao cac cong cu dé thuc hién cac
so sanh nhu cong thirc

3. Két qua nghién ctru va danh gia

Nén tang ki thuat xay dung céc tng dung trén
di dong rat da dang, tuy nhién chung ta can cin
ctr vao nhan lyc, chi phi xay dung ung dung. Dac
bi¢t cac Ung dung GIS hién nay thuong dugc
phat trién trén ci hai nén tang WebGIS va
Mobile GIS. Néu tmg dung chi c6 muc dich hién
thi dir liéu, hién thi thong ké va cac Iénh truy van
don gian nhu tim kiém cac d6i twong ban dd va
dac biét khu vuc xay dung du an co hé théng
vién théng va internet 6n dinh phuc vu viéc két
ndi dit lidu tir may chu t6i thiét bi di dong thi nén
chon phat trién theo cong nghé web application
vi ¢6 chung ngoén ngii 1dp trinh voi webgis 1a
HTML, JavaScript va CSS do6 do thoi gian phat
trién nhanh chong, ton it chi phi. Néu ung can
can thiép nhiéu vao cac thiét bi trong dién thoai
nhu may anh, gui nhan tin nhén, hé théng dinh
vi va mubn sir dung dir li¢u ngoai tuyén thi nén
chon nén tang native application. Tuy nhién, nén
tang nay c6 nhugc diém phat phat trién tmg dung
riéng & trén timg nén tang hé diéu hanh khac
nhau nhu I0S va Android dén téi chi phi cao, ton
thoi gian, nhung hi¢u xuét va toc do ung dung lai
cao. Ung dung phét trién trén cong nghé hybrid
khic phuc nhuge diém cia ca hai cong nghé
trén, cho phép truy cap vao cac thiét bi trong
dién thoai, luu trir dir liéu ngoai tuyén, da nén
tdng.

Véi dé xudt mé hinh tng dung dong bod
CSDL gitra cac hé Postgres/PostGIS thong qua
trung glan SQLite/Spatialite, chung ta hoan toan
c6 thé xay dung cac ung dung hd trg cap nhat
thong tin trén thiét bi di dong, dac biét cac thiét
bi ¢6 nén tang Android. That vay, st dung céc
g0i trg gitip hién thi nhu g6i gvSIG mini (cho hé
diéu hanh Android), chung ta dé dang 1ap trinh
tao ra cac két ndi dén hé théng CSDL. Khi do,
ching ta c6 thé thém tinh nang cap nhat thong tin
cac diém va luu vao tap tin CSDL SQLite. Sau
do, tap tin SQLite s€ dugc déng b v6i may chu.

4. Két luan

Déng bo dir liéu 1a mdt cong viéc quan trong.
Trong bao cao nay, cac tac gia chimg minh kha
ning hinh thanh mot hé théng dong bo dir liéu
khong gian don gian. Qua do, ching ta c6 thé
g dung trong cac hé thong GIS cip tinh thanh
va quan huyén. Hé théng dong bo dir liéu con
nén phat trién thém va thich ing voi nhiéu moi
truong nhu: hé thdng thiét ké dat chuan dir liéu
cao, moi truong dit liéu truy xuit nhidu, moi
truong dir liéu phan tan...

Bai bao 1a mot phan két qua nghién ciru cia
dé tai TN18/CO5 thude chuong trinh Khoa hoc
va Cong nghé phuc vu phat trién kinh té - xa hoi
ving Tay Nguyén trong lién két ving hoi nhap
qudc té 2018-2020.Q
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