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CONG NGHE THONG TIN (trang 93-108)

SU DUNG CONG NGHE .NET VA MA NGUON MO MAPWINDOW GIS
DE XAY DUNG PHAN MEM QUAN LY TAI NGUYEN KHOANG SAN
VA NUOC DUOI DAT TINH THUA THIEN HUE

NGUYEN VAN CANH, TRUONG VAN QUOC NHAT, NGUYEN THANH HUY
TRAN HUU TUYEN, NGUYEN BINH TIEN, HOANG NGO TU DO, HOANG HOA THAM
Truwong Pai hoc Khoa hoc - Pai hoc Hué

Tém tit: Viéc qudn 1y dir li¢u vé két quda nghién ciru tai nguyén khoang san co gia tri kinh té
va nwée dwdi dat & T hira Thién Hué la mét doi héi cdp thiét cho cong tdc quan I, quy hoach
va khai thac cac nguon tai nguyén quy gia cua Tinh. Xudt phdt tiv cdc yéu cau thiee té do,
nhom nghién ciu da tong hop cac tai ligu, dir liu Vé tai nguyen khodng san da co, két hop
véi diéu tra bo sung cdc sé liéu dia chat, dia chat thiy van, sau do xdy dwng phan mém
Quan 1y tai nguyén khodng san va nuwée dwéi dat tinh Thira Thién Hué ddp vmg cho yéu cdu
quan 1y va quy hoach phat trién bén viing trong tiong lai.

1. Pit van dé

Véi su phat trién nhanh cua cong nghé
thong tin, di doi véi viéc tng dung nd trong
cong tac quan ly dir lidu tro gitp ra quyét dinh,
khai thac thong tin phuc vu cong tdc nghién
ctru khoa hoc, dao tao, san xuat kinh doanh
ngay cang siu rong va hiéu qua, trudc hét can
c6 mot hé théng thong tin hién dai da nganh
chira dung co s¢ dir liéu (CSDL) day du nhat
cing v6i cac phan mém phu hop va ngudn
nhan luc quan ly thong tin du manh.

Nhu ciu quan 1y, luu trir thong tin vé cac
dang tai nguyén khoang san c6 ich dudi dang
dién tir, dap ung viéc khai thac théng tin nhanh,
day du va chinh xac trong cong tac hoc tap,
nghién ctru khoa hoc, chuyen glao tién bo ky
thuat phuc vu phét trién kinh t& x3 hoi ngay
cang tré nén phd bién va cap thiét.

Chinh vi vy, viéc xay dung phan mém Qudn
ly tai nguyén khodng sdn va mueée duwdi dat rat can
thiét cho viéc quan 1y & Thira Thién Hué ciing nhu
cac tinh mién Trung va Tay Nguyén.

Phan mém Qudn Iy tai nguyén khodng sdan
va nude dudi dat dugce xay dung dya trén:

e Nén tang dir liéu shapefile dé luu trir dir
liéu ban do;

e Nén tang umg dung winform ciia cong
nghé .Net 2.0, ngon ngfr 1ap trinh C#;

e Ldi mi nguon md MapWinGIS.ocx dé
doc, v€ va truy xuat dir liéu ban do tur shapefile.

2. N¢i dung chinh
2.1. Ldp trinh trén nén Net Framework

Hién nay, hau hét cac chuong trinh dugc viét
dé chay trén hé diéu hanh Windows déu dua trén
nén tang ..NET (NET Framework cia
Microsoft). Viéc dua trén mot NET Framework
giup cho viéc xay dung mot phén mém duoc
nhanh chong, hiu qua, bao mat va on dinh hon
S0 VOl viéc phat trién mot phan mém thyc thi
truc tiép trén nén hé diéu hanh. .NET Framework
do Microsoft dua ra va dugc st dung trong hau
hét cac ung dung viét trén nén Windows. NO
cung cdp cac giai phap cho cic van dé co ban
trong 14p trinh nhu: Xay dung giao dién nguoi
dung, truy cép dir liéu, két ndi co so dir lidu, ma
hoa, phat trién nhiing Ung dung web, cac giai
thuat sb hoc, giao tiép mang,..
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Trong pham vi dé tai, yéu cau 1a xay dung
mg dung chay trén may tinh dé ban cua nhing
ngudi str dung cubi, cé nhitng chirc ning co ban
trén cac dit 1iéu ban d6 (nhu hién thi cac 16p ban
dd, cac thao tac trén ban dd, tim kiém cling nhu
xem thong tin cac ddi twong trén ban do,...).
Ngoai ra, khong c6 nhiing thao tac xu 1y di sau
vao hé thdng. Do d6 dé dam bao tinh 6n dinh,
t6i vu khi thuc thi chuong trinh ciing nhu tiét
kiém thoi gian xdy dung phan mém, ching toi
da chon cong nghé NET Framework dé phat
trién.

Pé tai sir dung ngdn ngit C# dé phét trién
ung dung vi day la ngdén ngt méi hoan toan,
dugc Microsoft tao ra dé lap trinh trén .NET
Framework. Do d6, vé mat ngén ngit, n6 ké thira
nhitng wu diém cua cac ngdn ngir khac (ké ca
ngdn ngit Java). V& mit chiic nang, nd co thé tan
dung hét duogc cac tinh nang ciia nén tang nay.

Do moi truong thuc thi cta tng dung xay
dung la trén may tinh ca nhan nén ching toi chi
st dung cac goi trong thanh phan WinForms va
System dé 1am viéc véi cac form va thao tac voi
cac tap tin.

2.2. Mi nguon mé Window

MapWindow duoc phét trién tir nim 1998,
bai mot nhdm nghién ciru tai phong thi nghiém
nghién ciu vé GIS ¢ truong Pai Hoc Utah
thuéc bang Idaho, My. Nhém nghién ctu da
xay dung thanh phan 16i MapWinGIS.ocx ¢6
thé xir Iy dugc dir liéu va hién thi, truy van cac
dir liéu khdng gian dé dang.

Cac 16p:
o ESRIGridManager o GridHeader
e Extents e Image
o Field o Label
e Grid o Labels
o GridColorBreak o LabelCategory
e GridColorScheme e Map

Cac enumeration:
e AmbiguityResolution
o ColoringType
o FieldType
e GradientModel
e GridDataType
o GridFileType

ImageType
PolygonOperation
PredefinedColorScheme
SelectMode
ShpfileType

e SplitMethod
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MapWindow la mot hé ma nguén ma cho
GIS cho phép xu ly, phan tich va hién thi dir
lieu va cac thuoc tinh cho dix lieu & mot sd
chuan dinh dang cua GIS. MapWindow la cong
cu V& ban d6, 1a hé thong md hinh va 1a mét ing
dung GIS cung cap céc giao dién lap trinh
(API). MapWindow bao gdom nhiéu phan, trong
d6 da sé danh cho viéc xay dung céc tng dung
GIS (lap trinh).

C6 nhiéu phuong an dé xay dung tung dung
dua dya trén MapWindow, tir cdch don gidn
nhat 1a Cai dat va sir dung (nghia 1a khong can
phai lap trinh), hay Si dung cdc Plug-in c6 san,
cho dén Si dung 16i dé ldp trinh (nghia 1a sir
dung MapWindow ¢ mirc thip nhat).

Do khéng chi don thuan 1a doc va hién thi
dir liéu ban d6 hay cung cap cac thao tac co ban
dé xem ban db nén dé tai da tiép can theo cach
xay dung ung dung tir ddu véi mot ngdn ngir 1ap
trinh nao do6 va sir dung ActiveX MapWinGIS
(16i cia ma nguén mo MapWindow) dé thao tac
v6i dit lidu GIS. Vi cach tiép can nay chung ta
hoan toan c6 thé tuy bién giao dién ciing nhu
truy van, vi du c6 thé tit hodc tiy bién bang cha
giai (legend), ving quan 1y 16p, ban dd nho, hay
tat cac plug-in hd trg, ...

MapWinGIS cung cdp cac 1ép va
Enumeration dé thao tac véi cac dit liéu ban dd
(nhu thao tic véi shapefile, diéu khién viéc
hién thi nhan trén ban dd, lam viéc voi ludi
ban do,...).

e Point e Table
e Shape e Tin

o ShapeNetwork o Utils
o Shapefile e Vector

o ShapefileColorBreak
o ShapefileColorScheme

o tkCursor e tkPointType

o tkCursorMode e tkLockMode

o tkLineStipple o tkHJustification
o tkFillStipple

o tkDrawReferenceL.ist

o tkDrawMode


http://www.mapwindow.org/wiki/index.php/MapWinGIS:ESRIGridManager
http://www.mapwindow.org/wiki/index.php/MapWinGIS:Extents
http://www.mapwindow.org/wiki/index.php/MapWinGIS:Field
http://www.mapwindow.org/wiki/index.php/MapWinGIS:Grid
http://www.mapwindow.org/wiki/index.php/MapWinGIS:GridColorBreak
http://www.mapwindow.org/wiki/index.php/MapWinGIS:GridColorScheme
http://www.mapwindow.org/wiki/index.php/MapWinGIS:GridHeader
http://www.mapwindow.org/wiki/index.php/MapWinGIS:Image
http://www.mapwindow.org/wiki/index.php/MapWinGIS:Label
http://www.mapwindow.org/wiki/index.php/MapWinGIS:Labels
http://www.mapwindow.org/wiki/index.php/MapWinGIS:LabelCategory
http://www.mapwindow.org/wiki/index.php/MapWinGIS:Map
http://www.mapwindow.org/wiki/index.php/MapWinGIS:Point
http://www.mapwindow.org/wiki/index.php/MapWinGIS:Shape
http://www.mapwindow.org/wiki/index.php/MapWinGIS:ShapeNetwork
http://www.mapwindow.org/wiki/index.php/MapWinGIS:Shapefile
http://www.mapwindow.org/wiki/index.php/MapWinGIS:ShapefileColorBreak
http://www.mapwindow.org/wiki/index.php/MapWinGIS:ShapefileColorScheme
http://www.mapwindow.org/wiki/index.php/MapWinGIS:Table
http://www.mapwindow.org/wiki/index.php/MapWinGIS:Tin
http://www.mapwindow.org/wiki/index.php/MapWinGIS:Utils
http://www.mapwindow.org/wiki/index.php/MapWinGIS:Vector
http://www.mapwindow.org/wiki/index.php/MapWinGIS:AmbiguityResolution
http://www.mapwindow.org/wiki/index.php/MapWinGIS:ColoringType
http://www.mapwindow.org/wiki/index.php/MapWinGIS:FieldType
http://www.mapwindow.org/wiki/index.php/MapWinGIS:GradientModel
http://www.mapwindow.org/wiki/index.php/MapWinGIS:GridDataType
http://www.mapwindow.org/wiki/index.php/MapWinGIS:GridFileType
http://www.mapwindow.org/wiki/index.php/MapWinGIS:ImageType
http://www.mapwindow.org/wiki/index.php/MapWinGIS:PolygonOperation
http://www.mapwindow.org/wiki/index.php/MapWinGIS:PredefinedColorScheme
http://www.mapwindow.org/wiki/index.php/MapWinGIS:SelectMode
http://www.mapwindow.org/wiki/index.php/MapWinGIS:ShpfileType
http://www.mapwindow.org/wiki/index.php/MapWinGIS:SplitMethod
http://www.mapwindow.org/wiki/index.php/MapWinGIS:tkCursor
http://www.mapwindow.org/wiki/index.php/MapWinGIS:tkCursorMode
http://www.mapwindow.org/wiki/index.php/MapWinGIS:tkLineStipple
http://www.mapwindow.org/wiki/index.php/MapWinGIS:tkFillStipple
http://www.mapwindow.org/wiki/index.php/MapWinGIS:tkDrawReferenceList
http://www.mapwindow.org/wiki/index.php/MapWinGIS:tkDrawMode
http://www.mapwindow.org/wiki/index.php/MapWinGIS:tkPointType
http://www.mapwindow.org/wiki/index.php/MapWinGIS:tkLockMode
http://www.mapwindow.org/wiki/index.php/MapWinGIS:tkHJustification

Trong do, hai 16p quan trong la 16p
Shapefile (chtra cac ham dé thao tac trén mot
16p ban d0, ca dir liéu khong gian 13n dir licu
phi khong gian) va 16p Map (thanh phan chinh
trong tmg dung MapWindow GIS, biéu dién
luédi, anh va cac shapefile).

2.3. Phan tich va thiét ké

DPoi twong sir dung phan mém

Déi twong dugc huéng dén cia phdn mém
1a nhirg ngudi lam cong tac quan ly va tra ctru
thong tin ban do. Phan mém 1a mot cong cu hd
trg viée tim kiém thong tin ban d6, qua dé gitp
ngudi st dung danh gia thong tin nham c6 mot
ké hoach, chinh sach quan 1y va khai thac cac
khodng san va tai nguyén nudc dudi dat mot
cach hop 1y va tdi vu.

2.3.1. Yéu cdu ciia phan mém

Vé dir liéu ban d6, phan mém phai cé kha
nang tich hop dugc voi nén dir liéu du an GIS
ctia tinh Thira Thién Hué. Nghia I3, cac 16p ban
dd trong dy 4n li€én quan dén nén dia chat, dia
chat thity van ciing nhu cac 16p lién quan dén
diém mo, 16 khoan phai twong thich duoc vai
cac 16p khac trong dy an GIS Hué (nhu giao
thong, séng ngoi,...).

Vé hién thi ban d6, phan mém phai ¢ cac
chtrc nang co ban cia mot tng dung ban d6 nhu
phong to, thu nho, di chuyén, chon va xem
thong tin cac d6i tuong trén ban d6, ddng thoi
phai hién thi ding toa do dia Iy: theo ding phép
chiéu va h¢ quy chiu toa d9, ty 1¢ ban do.

Vé cac 16p ban do, phan mém phai doc
dugc dir liéu shapefile (vi tit ca cac 16p ban do
déu & dang chuan chung nay) va hién thi 1én ban
do, tich hop nhiéu 16p shapefile vao ban d6. Cho
phép thay d6i thir tir hién thi 16p, thém méi, x6a,
chon hién thi hay khong hién thi 16p, va didc biét
14 ¢6 thé cau hinh viéc hién thi cac 16p.

Phan quan trong nhat 1a vé truy van dit liéu
ban d6: phan mém phai c6 kha ning thuc hién
cac truy van dir liéu. C6 hai 16p chinh dé thuc
hién truy van la diém moé va 16 khoan. Do mdi
16p déu chira twong doi nhiéu thong tin (16p
diém mo co 21 truong, 16p 16 khoan c6 dén 57
truong), va mot so dbi twong nguol st dung cd
the khong chuyén sau vé cac thong tin nay nén
can bd tri cac truy Van nay sao cho vira dap
tmg duoc cac yéu ciu truy. van mot cach day
du (dbi voi chuyén gia) dong thoi giao dién
cling phai don gian, than thién cho nhiing d6i
tuong con lai.

2.3.2. Cdu triic co s6 dit liéu

Chuong trinh “Quan Iy tai nguyén khodang
san va nuée dwdi dat” duge xay dung trén co so
tuong thich voi nén dit liéu dy an GIS cua Thira
Thién Hué. Chuong trinh sir dung dinh dang
shapefile cho cac 16p ban dd & hé quy chiéu va
h¢ toa d6 VIN-2000.

Céc 16p shapefile cho dia hinh nén nhu: khu
vuc huyén, xa, sdbng ngoi, giao thong, duong dia
gidi,... duge lay tir du an GIS Hué.

Do dir li¢u chinh cua chuong trinh khong
nhiéu (khong ké cac dir liéu anh va cac tai liéu
géc) nén dé thuan tién cho viée st dung va trién
khai sau nay, khi chuong trinh thao tac truc tiép
trén cac 16p ban d6 dudi dang shapefile ma
khong str dung co sé dit ligu.

a. Dir liéu 16 khoan

Lop shapefile luu dir lidu cua tat ca 15
khoan bao gdom dir litu khong gian va phi
khong gian. Dt li¢u phi khong gian la 16p
shapefile kiéu diém twong tng véi cac 15 khoan.
Dir liéu phi khong gian chira tat ca thong tin cta
cac mo khoang san theo mau sau (bang 1).

Bdng 1. Cdu triic dit liéu hé khoan

STT Tén trudng Kiéu bo Néi dung

rong

1 | TenLK character | 250 | S6 hiéu 16 khoan

2 Thon character 250

3 Xa character 250

4 Huyen character 250

5 BanDo character 250

6 X float Vido

7 Y float Kinh d6

8 Z decimal 51 | Cao do
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STT Tén truomg Kiéu bo Néi dung
rong
9 DonViKhoan character 250 | Pon vi thi cong
10 | NgayKhoan character 10 | Ngay thi cong
11 | DoSau number Do sdu hd khoan
12 | DoSauOng number Do sau dat 6ng loc
13 | ChieuDaiOng number Chiéu dai 6ng loc
14 | Tang character 10 | Tang chira nudc
15 | MucNuoc number Muc nuéce tinh
16 | DoHaThap number Do ha thap myc nudc
17 | LuuLuong number Luu luong 16 khoan, chinh 12 Q
18 | TyLuulLuong number Ty luu lugng
19 | Mau character | 16 | Mausic
20 | Mui character 16 | Mui
21 | Vi character 16 | Vi
22 | DoSauMau number 5 | Chiéu sau liy mau
23 [ pH number 5 | ChisbpH
24 | NhietDoNuoc number Nhiét dé nudce
25 | NhietDoKK number Nhiét d6 khong khi
26 | KNa number 8 Ka Na
27 | KNaDL number 8 Ka Nai duong lugng
28 | Ca number 8 Ca
29 | CaDL Number 8 Ca duong lugng
30 | Mg number 8 Mg
31 | MgDL number 8 Mg duong lugng
32 | NH4 number 8 NH4
33 | NH4DL number 8 NH4DL
34 | Fe2 number 8 Fe2
35 | Fe2DL number 8 Fe2 duong lugng
36 | Fe3 number 8 Fe3
37 | Fe3DL number 8 Fe3 duong lugng
38 | Cl number 8 Clo
39 | CIDL number 8 Clo duong lugng
40 | HCO3 number 8 HCO3
41 | HCO3DL number 8 HCO3 duong lugng
42 | SO4 number 8 S04
43 | SO4DL number 8 SO4 duong lugng
44 | CO3 number 8 CO3
45 | CO3DL number 8 CO3 duong lugng
46 | PO4 number 8 PO4
47 | PO4ADL number 8 PO4 duong lugng
48 | Si0O2 number 8 Si02
49 | CO2TD number 8 CO2 tu do
50 | CO2LH number 8 CO2 lién hé
51 | CO2XT number 8 CO2 xam thuc
52 | TongDoCung number 8 | Tong d¢ clng
53 | DoCungTamThoi number 8 D§ cling tam thoi
54 | DoCungVinhVien number 8 | Do cing vinh vién
55 | CanSayKho character 20 | Can say kho, chinh 1a DO MAN (ky hiéu M)
56 | CongThucK character 100 | Cong thirc Kurlov
57 | ThuMucTaiLieuGoc character 250 | Puong dan dén thu muc chira cac tai liéu goc

b. Dit liéu diém mé

Lé6p shapefile luu dit liéu cua tit ca diém mo bao gdm dir liéu khong gian va phi khong gian.
Dit liéu phi khong gian 1a 16p shapefile kiéu diém twong tng voi cac diém mo. Dir liéu phi khong
gian chira tit ca thong tin cua cac diém mo theo mau sau (bang 2).
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Bang 2. Dit liéu diém mé

STT Tén truomg Kiéu Do Nbi dung
rong
1 TenMo character 250 Tén mo
2 | Thon character 250 Thon
3 | Xa character 250 Xa
4 | Huyen character 250 Huyén
5 | SoHieuBDKS number S6 hiéu ban d6 khoang san
6 | X character 15 Vi do
7 Y character 15 Kinh d6
8 Z number Cao do
9 DienTich character 1000 Dién tich phan bo
10 | NhomKS character 250 Nhom khoéang san
11 | LoaiKS character 250 Loai khoang san
12 | ToBanDo character 250 To ban do
13 | NguocGocMo character 250 Nguon goc cua khodng san
14 | DacDiemDiaChat character 1000 | Pic diém dia chat
15 | CLDiemQuang character 1000 | Chat lugng diém quang
16 | MucDoNC character 1000 | Murc d6 nghién ciru
17 | TacGia character 250 Nguoi va thoi gian phat hién
18 | ThoiGianNhienCuu character 250 Thoi gian nghién ciru (don vi ndm)
19 | QuiMoDiemQuang character 250 Qui mé6 diém quing
20 | ThuMucTailLieuGoc character Puong dan dén thu myc chira tai liéu goc
21 | ThuMucBanDo character Puodng dan dén thu muc chira ban do mo

2.3.3. T6 chirc dir ligu truy van

Do viéc truy van dir liéu 1a mot trong nhiing
yéu cau quan trong ciia phan mém, nén can phai
bb tri sao cho than thién vé mat giao dién, gon
gang vé mat 1ap trinh va dac biét t6i uru vé mat
toc d9. Tir cac yéu cau trén, ching toi da to
chirc cac truy van dudi hai hinh thirc: Truy vén
c6 sin (don gian, dé sir dung) va truy van tu do
(phuc tap hon khi st dung nhung tién loi hon
trong nhiéu truong hop tim klem) Cu thé,
chuong trinh ¢6 céc kiéu truy van sau:

e Truy van diém mo theo ving phan bd

e Truy van diém moé theo nhém khoang san
va loai khoang san

e Truy van diém mo tu do, nghia la cac
truong dugc chon dé truy van 1a tuy ¥ theo
nguoi st dung

e Truy vén 15 khoan theo tang

e Truy vén 1 khoan theo tang va luu luong

e Truy vén 16 khoan ty do

Lép Query dugc g(ﬁy dung riéng biét dé
dam trach cac truy van. Lop nay gom nhiéu
phuong thue truy van (duéi dang cac phuong
thtc nap chdng) véi cac ddi so khac nhau
(twong ung voi cac kiéu truy Van khac nhau)
nhung két qua tra vé 1a nhu nhau, gém:

= M6t danh sach dinh danh (Id) cua cac déi
tuong (diém mo hodc 16 khoan) thoa man diéu
kién tim kiém;

= C6 thé kém theo mot tir dién cac nhom
két qua, trong truong hop cac két qua tra vé c6
phan nhom theo mét truong khac (vi du: nhom
cac két qua tim kiém 15 khoan theo huyén).

public static List<int> Search(Shapefile sf,
int fieldTh, string valueln) - dung dé tim cac d6i
tuong dya trén mdt truong nao do, theo kiéu tim
chinh xac.

public static List<int> Search(Shapefile sf,
int fieldTh1, string valuelnl, int fieldTh2, string

valueln2 ) - ding dé tim cac dbi tuong dya trén
hai truong nao d6, theo kiéu tim chinh xac.

public static List<int> Search(Shapefile sf,
int fieldTh1, string valuelnl, int fieldTh2, double
valueln2,string sosanh, int fieldThTke, out
Dictionary<string, List<int>> resultTke) - dung
dé tim céc dbi tuong dya trén hai truong nao do,
trong d6 truong thir hai thudc kiéu s (c6 thé so
sanh) dong thoi két qua s& duoc gop lai theo
mot trudng tht 3 (vi du gop két qua tim kiém
theo cac vung).

V6i cach bd tri nhu trén, chuong trinh c6
thé dap tmg duoc cac truy van can thiét.
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2.4. Gié6i thiéu chwong trinh

St dung ngdén ngtt C#, dua trén .NET
Framework va mi nguén mé MapWinGIS,
chiung t6i da xay dung chuong trinh dap tng
duogc yéu cau dé ra.

2.4.1. Giao dién chinh cua chwong trinh

Giao dién chinh cta chuong trinh bao gdom
cac vung sau (hinh 1)

a. Ving hién thi ban do: 1a trung tAm cua
chuong trinh, théng tin vé& cac 1ép, cac dbi
tugng ban d6 duoc hién thi & ddy. Nguoi sir
dung c6 thé xem tat ca cac thong tin ma minh
quan tam thong qua cac chuc nang ma chuong
trinh cung cap.

b. Hé thong menu: 12 phan & phia trén cling
cta giao dién chuong trinh, gdm danh sach cac
du 4n ban d6 (ca dia chat 1an dia chét thay vin)
cua cac vung (cac huyén, thanh phé Hué, tinh
Thira Thién Hué), danh sach thu muc tai li¢u
gbc lién quan,...

C. Thanh cong cu: Chira céc nut dé thuc hién
céc chlrc nang co ban thao tac trén ban dd nhu:

@ Chuong trinh quan ly tai neuyen khoang san va nuoc duoi dat
Diachit Thiy van Téiléugdc HO g

A thutng W D chuyén - Wern ddi tuiong L R @ Thu nha L

phong to, thu nho, di chuyén, chon dbi tuong,
xem chu giai,...

d. Ving quan Iy: giup thao tac voi cac 16p
ban d6 nhu thay d6i vi tri hién thi gila cac lop,
an hién cac l6p hay nhém ban do, giap biét
duoc kiéu va hién thi caa cac 16p ban d6. Ngoai
ra, day ciing 1a dbi twong chinh gitp cho viée
quan 1y cac du an ban d6 (thém, chinh stra, x6a
cac 16p hay nhom ban do).

e. Ving hién thi théng tin doi twong: hién
thi thong tin cac déi tuong dugc chon tir ban do
hozc hién thi két qua truy van, sip xép cac két
qua hién thi, hién thi thong tin chi tiét, di
chuyén dén @i twong trén ban do, va gitip xem
thong tin chi tiét ciia cac ddi twong ban do.

f. Ving ban do nhé: giup xem mot cach
tong quan vi tri cua ving dang dugc hién thi
trén ban do.

0. Viing truy van dir liéu: gitp thuc hién cac
truy véan trén cac 16p diém mo va 156 khoan.

h. Viing cdu hinh hién thi cac 16p ban do:
gitip cho ngudi quan tri cu hinh cac 16p ban d6
trong cac dy an.

- EX)

cac clra 6 @ Cho gidl

Quan Iy 16p

=-[]5F Nen TTHUS
Khung ban d&
#50 Wiing dia chét
&4 song
[#]es Bnddng b
[Z] Budding sét
Luditoa dg
B LJditoa 6 (text)
[¥]&s+ Faanh gigitinh
[¥] @ Huyén
Xa

- [Z15# Bia chét TTHuS
B Tudi dia chét tex)
[l Biift g&y
¥ Bigm ma

Théng tin déi tudng

a
3 L.

Ip uea Ani)

Ol i)

Hinh 1. Giao dién chinh cua chuwong trinh
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2.4.2. Quan Iy I6p ban dé

Trong vung Quan ly 16p, nguodi st dung
cudi c6 thé cAu hinh dé xac dinh viéc hién thi
cua cac 16p (tén l6p, mau, hinh dang, do cao
hién thi, nhan,...), th ty cua cac 16p, phan
nhom cac 16p,... dé cubi cung c6 dugc mdt ban
dd hién thi theo dung y d0, qua do6 gitip thay
dugc nhitng thong tin can thiét. Chi c6 nguoi
quan tri dir liéu méi co quyén bd sung cac 16p
dir liéu. Danh sach cac 16p ban d6 duoc quan 1y

dudi dang mdt danh sach céc 16p ban dd duoc
phan thanh cac nhom dé tién cho viéc quan ly
cling nhu sir dung. Mdi phén tir trong danh sach
bao gom ba phan: hop danh dau dé an hién cac
16p, ki hi¢u 16p, va tén 16p.
2.4.3. Xem thong tin doi twong

Cac dbi tugng dugc chon trén ban dd s&
dugc phong to ngay trén ban dd dong thoi cac
thong tin so luge s& dugc hién thi & ving Théng
tin doi tirong (Minh 2)

Bia chdt  Thily vin HG g
R. Binh thutng W Di chuvEn & Xem dfi tuong ® Phing to @

Tai liéu gdc

Quan ly Idp

= [7]3# Nen TTHus
[#)51 wing dia chét
&/ séng
[(Jr Ranh gidifinh
[]® Huyén
O &

= [7]5# Bia chat TTHué
(1™ Tudidia chét ftex)
[ Britt gy
[#]® Bigm md

o)

Ban do dia chat tinh Thura Thién Hue

Thu nhd ®. Toan cuc o TilE trudc BB Hign cac clra 58

UL =

20N

yun

o

Théng tin ddi tudng

Chisd  TEMNK THOI XA HUYE SOHI X Ny z

60|

45 |
)

Toadd: 7

BE tMhan Cirl 38 chuy

1 gang ché db di chuwén

Chi tiét
[
[

Che dd: ®em thang tin ddi tidng

Hinh 2. Xem théng tin so lwgc ciia cdc doi twong

Doi vé6i hai doi twong chinh ciia chuwong trinh (diém mé va 16 khoan), ngudi sir dung c6 thé xem

thong tin chi tiét, anh cling nhu céc tai liéu gbc cua
nay (hinh 3).

ting dbi twong trong ving Théng tin doi twong
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Thong tin chi tiet diem mo

&)

Kéo dai 2 km, b phil dudi trém tich D& Ti, rdng 50m, bé day 37.8m

K&t qua phén tich carbanat (3): (mAu trén matvé trong 16 khoan &
8 58U 50r): CaO: 46,27-55.3 (TB: 51,58, MgO: 0,65-4.87 (TB:
1.91), CKT: 0,42-9.63 (TE: 2,95).50 sénh wdi chitiéu dé vai ximdng

P T Dign tich:
Tén ma |Bav0| xirméing Hod My |
Thin | | q8p 18 thanh cac chom nhd khoang 20 - 100m2.
Xa |Phang My |
Huyén |Hudng Bizn | Béc diém dia chat
Mham khodng san | V&t liguxD |
Losi khoang san | Davéi |
MNoudn gdc mo |Trém tich | ol i i e
34 higu ban dd khoang san |E-48-131b |
Vida [16°31°05 |
Kink a3 11072038 | Macas nghién i
Bé can |10 | [Tim kigm chitiét1/10.000
T8 bén dé | |
Tac gia | Nguyén Vin Bao
Qui md digém guang:
Thal gian ngién ciu [ 1995 Biém gudng co trién vong
Anh digmme | [ Thu muctailisu |

Chonmé: |Bavaiximéng Hoay ¥

a. Xem thong tin chi tiét mét diém méo

Thong tin chi tiet lo khoan 3]
Binh danh: Ténldkhoan.  LKS50SA
Thén: Kim Giao 31,850,897 m B3 séu Iy rau B.BE m
XE: - 748,120 m Bg séudng: .
Huyén: Hugng Dign z:2.1 Chigu dai dng: .
) N N Mgy khoan: .
Ban dd: Tang: M
Bidn wi khoan: Boan BC 708
Két qua thi nghiém hat, phan tich nwéc: Tinh chéat vat ly:
Tri sd ha thdp muc nudc: 1 m &L Trong oH: 7
Luu ludng: 9.05 I/s Mi: Khdng Mhigt d& nudgc; 30.5 °C
Ty I ludng: 1.6 lfsm Wi Ihat Mhigt dd khang khit 25.5 °C
Bid sédu muc nudc tinh: 5.64 m
Cation: Anion:
KMa: 135 2 mio/l KMa dudng Iudng: 58581 modl] Cl: 184.35 mg/l Cl dudng ludng: 5.2 mgdl|
Ca: 17.96 mog/l Ca dudng ludng: 0,896 rmogdl HCDE: 140,35 mo/l HCO3 dudng 1Uddng: 2.3 modli
kg: 15.56 mo/l Mg dudng ludng: 1.28 mogdl
8 s g fung Leng e S04 26,78 mo/ 504 dudng Iudng: 0557 mgdli
MNH4: MNH4 dudng ludng:
Fe2: . Fe2 dudng Iidng: . coa. CO3 dudng Iddng:
PO4: .
Fe3: . Fe3 dudng Iudng: . PO4 dudng ludng: .
Khac:
Si02: 16 mogd Tdng dd cling: 2176 °H Cdng thic Kurlow:
CO2 td do: 44 modl B1d ciing tam thai: 0.8 °H
CO2Z lign hé: 508 mo/ B cling vinh vidn: 1 376 *H
02 xéam thyc: 0.9 mo/l Can séy khd: 0.517 mogdl
Anh I8 khoan Sau Chon 16 khosn: | LK503A v

b. Xem thdng tin chi tiét mét 16 khoan

Hinh 3. Xem thong tin chi tiét doi twongmét 16 khoan




2.4.4. Truy van dit liéu

Phan chinh cta chuong trinh 13 t6 chirc cac truy van gitp nguoi st dung tim kiém dir liéu mot
cach d& dang, thuan tién. Cac truy van dugc to chirc thanh hai dang: thiét ké sén va tu do (chon
truong dé truy van). Cac két qua truy van s& duoc phan nhém va hién thi trén ca ban do (dé xem vi
tri) va ving Théng tin doi tirong (dé xem cac thong tin thudc tinh). Dudi day 14 cac truy van trén hai
16p diém mo va 16 khoan (hinh 4)

[®] Truy van diém mo [®] Truy van diém md [®] Truy van diém mod
Kigu truy vén Theo nhdm vé loai khodn KiBu truy vén Theowving phén bd w Kigu truy vén Ty do w
Mham  |Kim loai I Huyén Huifding Tra w Tim nhiing 16 khoan
— [l A kho&ng sén w
Loai Kirn loai den v : :
chiia w | |Kim
K&t qua tim kiém:
w
58 digm motimthéy: 11
Ket c|"-|él tim kiém: Bde phan bé theo cac loai nhd sau: chia | | Boan BC 207
S8 digm ma tim thdy: 23 Loai khoan... S8 Widng
Bidc phan ba theo cacving nhu sau: Bavdi 1 - . .
P 2 sét 2 K&t qua tim kiém:
Wing (huyén) =4 [udng -’ Kim loai den 4 S6 didm ma fim théy: 2
Fhong Bién 2 Cat ket ! Bidc phén b theo céc loai nhd sau:
A Lddi 2 Granit 1
Hudng Tra 4 Sétgachngdi 1 Wing thuyén) 54 udng
Hudng Thiry 1 Mudckhoang 1 Fhong Bign 1
Hudna Phi 2 e Phi Lac 1

Hiénthi 613 | P T e T T o

a. Cac kiéu truy van diem mo

» Truy véan |6 khoan » Truy vén 16 khoan » Truy vén 16 khoan
Kigu truy vén | 1heotéing ¥ | Kigutruy van | Theotdngwaldulidng sl | sy gy g [TH 0 b
Tang L& hiding Halocen (gh) v Tim nhiing 1& khoan co
Luuludng |>  + |5 lit/s W
chira b Bozn BC T08
K&t qua tim kiém: va
518 khoan tim théy: 91 Két qua tim kiém: i v
N . . 5@ 16 khoan fimthé&: 19
Bidc phan b theo cac loai nhy sau: chiia ~ | [khang

Buidc phén ba theo cac logi nhd sau;

Tén huyén 56 ludng Tirm kiém
12

Hudng Tra : TEén huyén 38 ludng
Cuang Bign 3 Cuang Bign 1 K&t qua tim kiém:
Hudng £ién b Huding Bign 1 e L
Thanh phé Hug 9 Thanhpha Hug 2 s8lokhoantimthdy: 9
Phi “ang 19 Huding Tré 6 P : ; .
Hudng Thiy 2 Phil Vang 3 Bwidc phén bd theo cac loai nhu sau;
inu Ee‘u 31 Huding Thiry 3 Wiing (huyen) 56 ludng

0 Lde Fhi Bai 3 y

? Hudng Th 3

Fhong Bign 1 e

FPha Bai B

b. Céc kiéu truy van 16 khoan
Hinh 4. Cac kiéu truy van doi twong
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Do dir liéu trén hai 16p nay khong nh1eu
(nhé hon 200) va bd tri cac 16p dé truy van
tuong d01 hop 1y nén vi¢c thuc hién cac truy
van nay gan nhu tire thoi, két qua chinh xac.
2.4.5. Cau hinh cdc dw dn ban do

Trude khi phan phéi chuong trinh hoic
trong qua trinh str dung, nguoi trién khai ¢ thé
cAu hinh lai cac dy 4n ban dd hoac cap nhat dir
litu bang cach st dung cac chirc ning cua
nguoi quan tri nhu:

e Thay d6i kiéu hién thi cua 16p;

e Thay d6i thi tu hién thi cac 16p;

e Thém, loai bo cac 16p;

e Thém, loai bo cac nhom,;

e Phan nhom cac 16p;

e Stra tén cac nhom, 16p.

Do c4u hinh ciing nhu dit liéu cta cac du an 13
doc lap véi chuong trinh nén sau khi trién khai, néu
¢6 cap nhat dir liéu hay c4u hinh lai cac du an thi
chi can cap nhat va cAu hinh & mot may sau do sao
chép cac dir liéu nay dén cac may cta nguoi sir
dung cudi, khong phai cai dit lai chuong trinh.

3. Két ludn

Phan mém Qudn Iy tai nguyén khodng san va
nuéc dwdi dat tinh Thira Thién Hué da dat duge
cac yéu cau co ban sau:

- Xay dung trén co so dit liéu hé thong
thong tin vé khoang san va nuéc dudi dét tinh
Thira Thién Hué c6 tinh chéat 1a mot hé thong
mo, da muyc tiéu, da ty 1€, dugc tich hop duoc
trén nén co sd dit lidu cua tinh.

- Xay dung mot hé théng quan tri, cap nhat,
van hanh co s dir liéu va cung cip cac cong cu
khai thac thong tin phuc vu cho cong tic qui
hoach, quan 1y va khai thac hi¢u qua cua cac
ban nganh trong tinh.

- Giao dién ctia chuong trinh twong déi than
thién nén nguoi sit dung dé dang tiép can véi
cac chirc nang cua chuong trinh, thong tin tra
clru 16 rang, chi tiét phu hop cho cong tac quan
1y va quy hoach tai nguyén khodng san.

Bai bao dwoc hoan thanh la mot trong
nhitng két qud chinh ciia dé tai NCKH cdp tinh
“Xady dung CSDL GIS vé tai nguyén khodng san
¢6 ich va nude dwdi dat tinh Thira Thién Hué”

TAI LIEU THAM KHAO

[1]. Microsoft Developer Network.
(http://msdn.microsoft. com)
[2]. MapWindow GIS.(http://www.mapwindow

.0rg)

SUMMARY
Using open source to develop mineral resources and groundwater
management software of Thua Thien Hue province

Nguyen Van Canh, Truong Van Quoc Nhat, Nguyen Thanh Huy, Tran Huu Tuyen,
Nguyen Dinh Tien, Hoang Ngo Tu Do, Hoang Hoa Tham
Hue University of Sciences

Managing data of research results about valuable mineral resources and groundwater in Thua
Thien Hue is a pressing and neccesary demand for the managing, projecting and exploring issues in
the province. From those reality's requirements, the research group collected and classified
documents, data about mineral resources and groundwater in Thua Thien Hue province in order to
meet to managing requirement and sustainable development in the future.
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