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Tém tat:

Atlas dién tf}’ Tay Nguyén duoc xay dung theo dé tai “Xay dung co sé dir liéu GIS va
Atlas dién tor tong hp’p vung Tay Nguyén” thuéc Chu’qng trinh Tay Nguyén 3. Noi dung cQa
bai bao gidi thiéu tbng hop qua trinh xay dwng hé thong v&i cac “céng cu ky thuat” tién tién

hién nay theo céng nghé WebGlIS.

1. M& dau

Atlas dién t&r tbng hop Tay Nguyén Ia hé
thdng thong tin tdng hop vé tai nguyén thién
nhién, maéi trwéng va kinh té-xa hoi cia khu
vuc duwoc thiét ké va xay dwng theo céng
nghé WebGIS dwéi dang Web Atlas.

CAu trac cla WebAtlas Tay Nguyén
dwoc gébm 3 phan chinh: (1) Thanh phan
gioi thiéu; (2) Thanh phan ban db; (3)Thanh
phan quan tri.

Thanh phan gi¢i thiéu: Trang chi dwoc
thiét k& mé phdng twong &ng véi trang bia
trong Atlas. Trong d6 né thé hién cac noi
dung vé tén Atlas, 1anh thd thé hién, don vj
san xuat, 1o gidi thiéu chung vé Atlas, co
lién két dén hwéng dan st dung va tro' giup,
céac lién két hoac dworng dan téi cac chuong
muc cula Atlas twong rng nhw muc luc cua
mot quyén sach, co6 cong cu phuc vu cho
viéc “m&” hoac “dong” Atlas.

Thanh phan ban db: Trong d6 cé nhiéu
trang ban dd, tirng trang ban dé thuong
duwoc thiét k& nhw nhau, hodc thay ddi cho
moi chwong muc khac nhau. Phwong thirc
bb cuc cé thé khac nhau nhwng phai dam
bao c6 cac ndi dung gid¢i thiéu chung cua
toan bd Atlas, gdm cé tén tap ban dd, tén co

quan thanh lap, cac dwong dan cac huéng
dan st dung Web Atlas, tén chuong muc
cuc ban do.

Phan hién thj cac trang ban dd Ia ban dé
v&i cac bang chu giai di kém hoac phan chu
gidi dwoc thé hién trén mot clra sd doc lap.
Trong phan ban db cé cac coéng cu dé xem
va phan tich ban dé nhw phéng to, thu nhd,
in &n, di chuyén, tim kiém, do khoéng cach,
xem thong tin...

Phan théng tin thé hién cho ban d6 dang
xem, day la dwdng dan cac théng tin bd
sung nhw tai liéu thanh 1ap ban d6, xuat x&
(metadata) cac thuyét minh, hinh &nh,
video, dwéng dan dén cac ban dd va théng
tin lién quan khac. Cac lién két, dwdng dan
dé xem tiép hodc quay lai cac trang ban dd
trwoe.

Vi tri cac phan bé cuc trang ban dé cé thé
thay déi nhwng cac ndi dung trén déu duoc
cbd gang thé hién dé nguwdi st dung co thé
thao tac nhanh va tim thay cac théng tin can
thiét ngay trén trang ban db.

Thanh phan quan tri: Trong thanh phan
quan tri dwoc chia ra lam hai phan quan tri,
gdm Quan tri Web Atlas va Quan tri cac dich
vu ban dé.

Ngay nhan bai: 15/7/2016, ngay chuy&n phan bién: 22/8/2016, ngay ch&p nhan phan bién: 05/10/2016, ngay chap nhan dang: 20/02/2017
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Quan tri WebAtlas gdbm: quan tri nguoi
dung, quan tri phan quyén nguwdi dung,
quan tri cac thanh phan media, quan tri di
liéu ban d6 cho phép nguwoi st dung tai vé.

Quan tri cac dich vu ban db6 gbém hai
nhom dich vu chinh la WebMap Services va
Geoprocessing Services, trong do:

- WebMap Services: la cac trang ban db
nen va ban do chuyén de.

- Geoprocessing Services: la cac cong
cu duoc tao ra de twong tac gitr ngwoi dung
V@i cac ban do trong hé thong.

2. Cong nghé xay dwng WebAtlas

WebAtlas 1& mét dich vu cung cip ban dd
sb trén Web. Theo OGC (Open Geospatial
Consortium), dich vy ban db theo chudn mé
WMS (WebMapService) gébm hai thanh
phan chinh la WebMapServer va
WebMapClient.

Pé thwe hién muc tiéu va nhiém vu thanh
lap WebAtlas Tay Nguyén, nhém dé tai da
Ilwa chon cdng nghé GIS cla hdng ESRI
trén phan mém ArcGis, trong dé s dung
ArcGIS Server véi nhivng wu diém sau:

ArcGIS Server cung cap mot framework
chudn dung cho viéc phat trién cac (ng
dung trén may chu GIS. N6 khéng nhirng co
thé mé& rdng ra ma con cung cap rat nhiéu
chirc nang manh cho phép cac lap trinh vién
khéng phai mat nhiéu thoi gian nghién ciu,
xay dung cac chirc nang GIS tir dau.

ArcGIS Server c6 kha nang hé tro cac
trng dung l&n nhw xay dwng WebGlIS, chay
trén nhiéu may chd, hé tro da ngwdi dung.
Cong nghé ADF khéng gi¢i han ban quyén.
Diéu nay cho phép cac rng dung server ¢
thé chay trén nhiéu may chd Web, do do
lam gidm gia thanh, chi phu thudc vao sbé
lwong nguwdi dung.

ArcGIS Server cung cap mot bd cac Web

control. Cac Web controls n?y don gian hée]
cac cong doan xay dwng tich hgp ban dé

vao cac ng dung Web, giup cho cac lap
trinh vién tap trung vao xay dwng cac chirc
nang GIS theo muc dich cta minh.

ArcGIS Server cung cap kha nhiéu mau
&ng dung Web. Lap trinh vién co6 thé st
dung nhitng mau nay két hop véi cac Web
controls dé tao ra cac rng dung Web theo
muc dich cGia minh hoéc ciing cé thé dung
dé tham khao.

ArcGIS Server ADF danh cho Java chay
trén nhiéu hé diéu hanh st dung kién tric
ctia UNIX va hé tro mét sd lwong 1&n cac
Web server.

Ban than GIS Server dwoc hd tro cho
Windows, Sun Solaris va Red Hat Linux.
ADF danh cho .NET chi chay dwgc trén mot
s6 hé diéu hanh Windows. Tham khao tai
http://support.esri.com dé biét thém théng
tin vé nhirng hé diéu hanh nao duoc hé tro.

ArcGIS Server hé tro nhiéu ngdn ngir lap
trinh, bao gém ca .NET va Java dé phat
trién cac tng dung, dich vu Web. S dung
COM va .NET cho phép mé& rong ArcGIS
Server cac tinh ndng theo yéu cau riéng,
ngoai ra COM, .NET, Java, va C++ con
dwoc dung dé xay dwng cac (ng dung
Desktop client. Diéu nay cho phép cac dbi
twong dwoc 1ap trinh bang nhiéu céng cu va
céac lap trinh vién khéng nhat thiét phai biét
nhiéu ngén ngr lap trinh.

ArcGIS Server cé bd cdng cu cho lap
trinh vién s dung kém theo cac chirc nang
m¢& rong cua ArcGIS 3D AnalystTM, ArcGIS
Spatial Analyst va ArcGIS StreetMapTM.

B6 cong cu phat trién ArcGIS Server
cung cap mot hé thdng tro gidp dwa theo
cac so d6 mé hinh déi twong (OMDs), cac
mau (rng dung Web va ca cac doan ma lap
trinh mau gidp cho cac lap trinh vién dé
dang tiép can, st dung.

Nhw vay, ArcGIS néi chung, ArcGIS
Server ndi riéng la cdng cu manh hd tro tw
quan ly div liéu dén cung cap cac céng cu
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dé tao cac dich vu trén Web. Vi vay né rat
phu hop dé& phat trién cac ng dung da
nguwdi dung trong cac hé théng mang va
&ng dung vao viéc xay dwng mdt cdng
thong tin dia ly.

Ngoai cac ra khi thanh 1ap WebAtlas Tay
Nguyén, nhém nghién clru con str dung mot
s0 ngbn nglr 1ap trinh sau:

Ngén ngir Javascript dwoc st dung dé
hién thi, tao cac bd cong cu twong tac voi
ban d6. Ngén nglr Javascript sé twong tac
v&i ArcGIS Server théng qua ArcGIS API for
Javascript. ArcGIS API for Javascript dung
dé nhang ban dd va cac tac vu vao tng
dung WebGis.

Ngén nglr C# (ASP.NET) dung dé khoi
tao thanh phan trang cha, trang tai di liéu,
trinh dién media va trang quan tri nguoi
dung, quan tri di¥ liéu, quan tri cac di liéu
media.

Ngén ngir thiét k& WebAtlas duoc sl
dung gdbm HTML5 va CSS3, bo thw vién
bootstrap. Trong dé:

- HTML (HyperText Markup Language) la
ngdén nglr trinh bay, ngén nglr danh dau
duoc thiét ké dé tao nén cac trang web voi
cac mau thong tin dwoc trinh bay 1én World
Wide Web.

- CSS (Cascading Style Sheet) duoc
thiét ké ch yéu dé cho phép tach noi dung
tai liéu (viét bang ngdn ng» HTML hodc mét
ngdn nglr danh dau twong tw) to tai liéu
trinh bay, bao gdm cac thanh t6 hién thi,
mau sac, cac phéng chr. CSS lam cho viéc
thiét ké va xay dwng mot website tré nén dé
dang hon, trwdc khi cd6 CSS phai str dung
HTML dé thwc hién tat ca cac tiéu dé ciing
nhw mét thanh phan cia mot trang web,
CSS giup thay dbi giao dién trang web mot
cach nhanh chong va thuan tién.

Cac dac diém ky thuat ctia CSS va HTML

dwoc duy tri béi World Wide Web
Contsortium (W3C), HTML5 va CSS3 la cac

chwong trinh mé&i nhat cho viéc thiét ké
web. Cac tinh nang video ciia HTML5 cho
phép don gian hoa viéc dwa mét video vao
trang web.

Thw vién JavaScript mé& nhw JQuery dé
tao ra cac hiéu ng co6 thé twong tac truc
tiép v&i ngudi doc mot cach nhanh chéng
va dé dang hon rat nhiéu la st dung thuan
JavaScript.

JQuery cé cu trac rat mach lac va theo
hé thdng. Céach viét code clia JQuery duwoc
vay muwon tlr cac ngubn ma cac web
designer da phan da biét nhuw HTML va
CSS. Néu chi Ia Designer ch khoéng phai
coder, ban ciing c6 thé dé dang hoc jQuery
vi kién thirc vé CSS giup ban rat nhiéu khi
bat dau véi jQuery.

3. Phan tich thiét ké& hé théng
3.1. Biéu dé phan cép churc ndng

Day la mét trong nhirng khéu quan trong
nhét cla toan bod qua trinh xay dwng va phat
trién phdn mém Web Atlas tébng hop Tay
Nguyén. Viéc phan tich va thiét ké hé thdng
cang chi tiét va chinh xac thi chat lwong cua
phan mém cang dwoc hoan hao. Qua trinh
phan tich va thiét ké hé théng bao gdm
nhiéu buéc, nhiéu cong doan khac nhau.
Tai liéu phan tich va thiét hé thdng sé |a nén
tang cho viéc 1ap trinh cac module ctia phan
mém, ciing nhw viéc tich hgp cac module
thanh mot phdn mém hoan chinh, dé dang
cai dat va bao tri hé théng.

Phan tich thiét k& hé théng bao gém céc
buwéc: Khado sat hién trang va tim hiéu cac
yéu cau, phan tich va thiét k& hé théng vé
chirc ndng, phan tich va thiét ké hé théng vé
dir lieu va phan tich va thiét k& chuong
trinh.

Trén co s& cac yéu cau vé WebAtlas
tdng hop Tay Nguyén nhw da trinh bay &
trén, tlr két qua phan tich & mé hinh chirc
ndng, ta xay dwng duwoc so d6 phan cap
chirc nang ctia WebAtlas (Hinh 1).
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Trén co s& biéu d6 phan cap chirc néng,
ta c6 thé thay hé théng WebAtlas bao gébm
hai phan chinh la: Phan hién thi ban dd va
phan quan tri hé théng.

Phan hién thi ban d6 (Front End): Chinh
la giao dién twong tac cla WebAtlas Tay
Nguyén, chiung dwoc xay dwng bang bd
phan mém ArcGIS Server. Hé théng ArcGIS
Server nay tao ra cac dich vu tr co s& dir
liéu dia ly tbng hop (bao gdm CSDL nén dia
ly va CSDL chuyén dé), méi mét dich vu sé
la mét trang ban dd chuyén dé twong &ng.

Phan quan tri hé théng (Back End): Bao
gdm phan quan tri website va quan trj co s&
dir liéu.

Thoéng qua trang quan tri website ArcGIS
Server Manager, cac quan tri vién sé quan
ly hé théng véi cac dich vu website, thém,
chinh slra, lwa chon dich vu dé xuét ra ngoai
giao dién twong tac. V&i giao dién quan tri
website, cac s& ban nganh co thé cap nhat,
chinh sra théng tin cho Atlas t¥ xa qua

- Ung dung

Internet.

Quan tri co' s& dir liéu bao gdbm cac quan
tri vién vé di¥ liéu va cac ngudi dung duoc
phan quyén truy xut vao co s& dir liéu.
Quan tri vién di¥ liéu la nhirng nguwoi co
chuy&n mén vé céng nghé théng tin, cé thé
chinh stra cAu trac dir liéu, cap nhat, chinh
stra toan bd di¥ lieu. Nhom ngudi dung la
cac can bd chuyén trach vé GIS cua cac s&
ban nganh dwoc phan nhiém vu chinh stra,
cap nhat di¥ liéu trong hé théng.

Sewer website Atlas la Server chira ma
ngudn Atlas, chay Application WebServer,
duwoc cai dat ArcGIS Server.

Server co s& dir liéu GIS: Cai dat
ArcSDE, SQL Server tao ra cac dich vu dé
phuc vu Atlas ciing nhu kiém soat viéc truy
cap di liéu GIS.

3.2. M6 hinh dbi twong str dung

Theo m6 hinh rng dung, ngudi st dung
hé thong dwoc phan thanh ba nhém chinh

| HE THONG QUAN LY WEBATLAS DIEN TU TAY NGUYEN I

QUAN TR] QUAN TRI NOI QUANLY QUAN LY DANH QUANLY BON
NGUOI DUNG DUNG WEBSITE DU LIED MUC BOI TUONG VI HANH CHINH
|| Quinlfdmh || Quinky Diir hiéu || Thém ma 464 | Thémdomw
sach neron dime can hinh Media trong
Qudn I§ phin | | Quinly || Ditliéu GIS Chiuh sira ¢jp nhat Théng k2 theo
=1 guvin ol | chuyénde
Xoadoi hromg
[ Quanly | [ Dtz ~‘ st ———
giao difn nén dia ly I | | | 4 1 s ben de
Qrudim Iy Dir héu Bat Phoog Xem Xem
| menn 1 chuyén dé i to/thu || théng || bisu In dn tai lidu
cic nhd ] do
|| Qusinlycac layer dﬁt
dich v o In in thing
= | tin thudc tmh
| ciadomwi
1
Xir If dir Buradirlidu Chay Hiku chinh, Xik Iy dir Inan Be Tim
lifu khéng khbng gian topology c3p nhat dir Ii#u pha khoing dom vy
giam vao cdu tnic wong lidu mos khimg gian cich hanh
vatly AerGIS chinh

Hinh 1: Biéu dé phén cép

chirec nang cta WebAtlas
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la khach, thanh vién va quan tri vién.

Khach: 1a cong doéng ngudi st dung
in‘ternet twong tac véi giao dién hién thi ban
do Atlas. Nhom chirc nang khach (Hinh 2):

- Céc chirc nang twong tac voi ban dé:
Phéng to, thu nhd, nhin toan canh, di
chuyén, bat tt I&p ndi dung ban dé.

- Chre nang xem théng tin thudc tinh.

- Do khodng céach cac dbi twong trén ban
do.

- Chirc nang in 4n.

- Xem trinh dién Media, xem biéu do.

Hinh 2: Nhom chdre nang khach

Thanh vién: 1a cac can bd cta s&, ban,
nganh. Nhirtng nguwdi nay sé dwoc cap tai
khodn va mat khdu dé truy cap vao phan
quan tri website va quan tri co' s& div liéu.
Nhém chirc nang thanh vién (Hinh 3) co
cac chirc nang nang cao vé xi ly di liéu,
trinh bay, tao ban db trén phan mém ArcGIS
Desktop va cac chirc nang co ban khac
duwgc x ly thdng qua giao dién WebAtlas
nhu:

- Chirc nang tao biéu db.

- Chc ndng xuét bdo cdo cho cac cap
lanh dao trong viéc ra quyét dinh: Tao cac
bao cao tr di¥ liéu thudc tinh theo mau, moi
ban d6 chuyén dé sé c6 mau bao cao riéng.

Hinh 3: Nhém chiec nang thanh vién

Quan tri vién: La nhirng ngwoi quan tri
website va quan ly co s& dir liéu. Nhéom
chirc nang danh cho quan tri vién (Hinh 4):

- Quan tri website: bat, tat, xoa, thém
m&i, chinh stra cac dich vu phuc vu website
Atlas dién tcr.

- Quéan tri CSDL, phan quyén truy cap
CSDL: quan tri viéen dwoc phép can thiép
vao moi thanh phan cta hé théng CSDL, tao
phan quyén cho phép khai thac khai thac st
dung mét phan, mét vai phan hodc toan bo
CSDL.

Hinh 4: Nhém chdre nang danh cho
quan trj vién
4. WebAtlas tong hop Tay Nguyén
- Dwa trén viéc tong hop, bién tap va
phan tich cac tai liéu chuyén nganh nhw bd
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co s& di lieu nén dia ly ty 1& 1:250.000,
1:100.000 va 1:50.000, 220 ban db chuyén
dé cung v&i viéc (rng dung cac cong nghé
ArcGIS Server, ArcSDE, SQL Server, cac
ngén ngir thiét ké va 1ap trinh ArcGIS API for
Javascript, HTML5 va CSS3, Thw vién
JavaScript m& nhw Query nhém nghién clru
da xay dwng WebAtlas Tay Nguyén dam
bdo cac yéu cau can thiét cha mot
WebAtlas:

WebAtlas khu vwc Tay Nguyén cung cap
ndi dung day du vé théng tin dia ly téng hop,
tai nguyén thién nhién, mdi trwdng va kinh
té-xa hoi khu vuwc Tay Nguyén, phan anh tai
thdi diém madi nhat.

WebAtlas c6 giao dién than thién, ro
rang, dé dang phdi hop s dung cac chirc
nang cua ky thuat da phwong tién, trinh bay
dep.

. WebAtlas dién t&r phat hanh trén Int‘ernet
can phai chay on dinh, dwoc phan quyén st
dung va cé tinh bao méat cao.

5. Két luan

WebAtlas téng hop Tay Nguyén da hoan
thanh va dap ng dwgc muc tiéu va nhiém
vu cla dé tai “Xay dwng co s& di lieu GIS
va Atlas dién tir tdng hop viing Tay Nguyén”
thuéc Chwong trinh Tay Nguyén 3. V&i Web
Atlas Tay Nguyén, nguwdi dung cé thé truy
cap thong tin tdng hop ving Tay Nguyén
moi lic, moi noi va théng tin méi cé thé
dwoc cap nhat lién tuc, nhanh chéng. Théng
qua hé théng Web Atlas nay, cac nha quan
ly, cac chuyén gia kinh t&-xa hdi c6 thé thay
dwoc tbng quan vé didu kién tw, tinh hinh
kinh té xa hoi cla khu vuc, déng thoi cling
c6 thé dé& xuét dinh huwéng quy hoach, dua
ra cac giai phap hop ly phat trién tirng Iinh
vure vé kinh té-xa hoi clia khu vuc, cla tirng
tinh, gép phan phat trién kinh té-xa hoi &
Tay Nguyén. (Xem hinh 5, 6, 7).O

o
e
o

Hinh 5: Trang chi WebAtlas téng hop Tay
Nguyén

Hinh 6: Trang quan tri web

Tai liéu tham khao

[1]. Thac Binh Cuwd&ng, 2004. Phan tich
va thiét ké hé thdng thong tin. NXB KHKT,
Ha Noi.

[2]. Xay dwng co s& di¥ lieu GIS va Atlas
dién t&r tbng hop viung Tay Nguyén, dé tai
T22/TN3, KHCN-TN3/11-15.

[3].http://www.tnmtdongnai.gov.vp/AtIas/
AtlasMap.aspx (Atlas dién t&r tinh Bong Nai)

TAP CHi KHOA HOC DO DAC VA BAN PO SO 31-3/2017 57



Nghién ctiu - Ung dung

"1 3 . [ - ——=]

o
L1
O

Hinh 7: Trang quan tri hé théng chuyén dé

[4].http://www.w3schools.com/html/defau
It.asp (Tai liéu vé HTML4 va HTML)

Summary

Tay Nguyen Web Atlas

[5].http://wwvy.w3schools.com/css/defaul
t.asp (Tai liéu ve CSS)

[6].http://www.w3schools.com/jquery/def
ault.asp (Tai lieu vé JQuery)

[7].http://help.arcgis.com/en/sdk/10.0/ser
veradf_net/conceptualhelp/index.html

(Xay dwng Web ADF for Arcgis Server)

[8].http://www.go.vn/diendan/showthread
.php?1384687-Tim-hieu-Domain-va-
Hosting-trong-viec-tao-dung-mot-website
(Tai liéu tim hiéu vé domain va hosting).

[9]. http://docs.geoserver.org/2.5.0/devel-
oper/ (Tai liéu Geoserver cho nha phat
trién).

[10].http://resources.arcgis.com/en/help/
main/10.1/index.html#//00gn0000013t0000
00 (Tai liéu ArcGIS Server cho nha phat
trién).Q

Nguyen Truong Xuan, Dinh Bao Ngoc, Nguyen Thi Mai Dung, Nguyen Tuan Anh

Hanoi University of Mining and Geology
Nguyen Dinh Ky, Le Thi Kim Thoa,

Institute of Geography — Vietnamese Academy of Science and Technology

This paper designed and developed the Tay Nguyen Web Atlas to provide online access
to information to support social, economic and natural resource management. The Atlas
comprises of a number of tools and information on Tay Nguyen‘s natural resources such as
(1). Generate a report containing the data about natural and man-made environments,
including land use/ land cover, agriculture, forestry, elevation, hydrology, weather and the
data of social, economic and natural resources statistics;(2). View and query the data from
the Atlas or make a map of a region of interest; (3). Provide online geospatial analysis tools.
The content of the system architecture and data organizationof Tay Nguyen Web Atlas are

also briefly described in this paper.O
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