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TOM TAT
Pé tai nghién ctru “Ung dung cong nghé GIS xay dung chuong trinh quan ly cay xanh
d6 thi tai Quan 4, TP.HCM”dugc thuc hién trong khoang thoi gian tir 17/02/2014 dén
30/05/20014.

Gi4o vién huéng dan Thay TS. Lé Minh Trung cong tic tai phong Ky thuat Cong ty
TNHH MTVCong vién Cay xanh, TP.HCM.

Doi tugng nghién clru: cay xanh d6 thi, phan mém ma nguoén ma, hé quan tri co s¢ dir

liéu PostgreSQL/Postgis.
Noi dung nghién ctru:

- Tim hiéu nhu cdu quan 1y cdy xanh d6 thi tai Quan 4, TP.H6 Chi Minh.

- Tim hiéu hé quan trj co sé dit liéu PostgreSQL/Postgis.

- Tim hiéu phan mém hd tro lap trinh GIS ma nguén md ArcEngine.

- Tim hiéu ngdn ngir 14p trinh Csharp (C#) va méi truong 1ap trinh Visual studio 10.

- Tim hiéu kha nang két ndi ban do giira Visual studio 10 va phan mém Arcgis 10.0.
Trén co s& ndi dung nghién ciru dé xay dung chuong trinh quan 1y cay xanh db thi tai
Quéan 4, TP.HCM.
Shapefile cua cac lop cay.shp, camtrong.shp, nen.shp, phuong.shp, duong.shp s€ dugc
import vao hé quan tri co sé dit liéu PostgreSQL/Postgis dé luu trit. Sir dung ngdn ngi
lap trinh C# trong méi trudng ldp trinh Visual studio 10 dé xay dung chwong trinh
quan 1y cung véi cac cong cu tich hop trong ArcEngine dé tich hop vao chuong trinh
quan 1y va nhap ban dd d3 xay dung tir Arcmap vao chuong trinh quan 1y.
Két qua dat duogc:

- Xay dung dugc chuong trinh quan 1y cay xanh tai Quan 4, TP.HCM.

- Hé théng ban do thé hién truc quan céc vi tri cay xanh do thi.
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CHUONG 1. MO DAU

1.1. Piatvan dé

Quan 4 la mét trong nhitng quan thuoc trung tdm caa TP.HCM. Quan 4 la ctra ngd
chinh néi lién Quan 7 ciing nhu huyén Nha Bé dé nhan dan 2 quan huyén di vao trung
tam thanh phd. Quan 4 ciing 1a cira ngd dé nhan dan di tir huéng trung tam thanh phé
di chuyén vé cac tinh mién Tay theo hudng Dai 16 V& Vin Kiét hoic Dai 16 Nguyén
Vin Linh. Clng véi sy phét trién manh mé vé mat kinh té trong nhiing nim qua 1a
nhitng hé qua vé mat moi truong nhu ngap Ung, 6 nhidm tiéng 6n, dién tich, sé lwong
cay xanh ngay cang giam.... do d6 van dé quan 1y cdy xanh d6 thi cia quan dang dan
tré nén cap thiét,

Trong nhitg nim qua, cong tac trong, cham soc ciing nhu bao vé cay xanh khu vuc
Quan 4 ndi riéng ciing nhu cay xanh thuéc TP.HCM di duoc c4c cap, cac nganh cua
thanh phd quan tdm va dau tu thich dang. Tuy nhién, viéc luu trit, tra cau, tim nguon
thdng tin lién quan dén cay xanh khi can thiét vo ciing khé khan va phuc tap vi cac file
nay thuong ¢ dang excel (*.xIx, *.xIxs) hoac file word (*.doc, *docx). Cac thong tin
ban do dung dé mé ta, hién thi vi tri cta cac cay ciing nhu sd liéu thong ké hoan toan
doc 1ap véi nhau. Pidu nay dd gay kho khin cho viéc kiém tra, cap nhat va bo sung sb
liéu, dong thoi cac dit lieu vé thong tin dia Iy (khong gian, thudc tinh....) va cong tac
quan 1y cay xanh d6 thi trén dia ban Quén 4 chua duoc thé hién tryc quan trén mot hé
théng ban d6 chung dé nguoi quan ly ¢é céi nhin toan canh vé cdng viéc quan ly cua
minh.

Hé thong ciy xanh d6 thi hay con goi 1a cAy xanh duong phd cua cac quan noi chung
va Quan 4 ndi riéng co vai tro, chirc nang sinh thai quan trong trong viéc chinh trang
db thi, giam thiéu 6 nhiém méi truong. Dong thoi, cay xanh duong phd duong phé con
dong mot vai trd thiét yéu nham giam thiéu sy bién doi khi hau.

Véi viéc phét trién nhanh chéng cua cong nghé théng tin thi viéc tim mot cong cu dé
giai quyét cac van dé nhu: viéc tra ciu, truy xuat, tim kiém nhanh, tim ngudn thang tin
lién quan dén ciy xanh....]a mot vin dé can thiét. GIS (Geographic Information
System) hé théng thong tin dia ly 1a mot nhanh phat trién caa cong nghé théng tin c6

thé giai quyét duoc phan 16n nhiing van dé trén. GIS da va dang dugc nhiéu nganh @ng
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dung. GIS cd thé cung cip théng tin tra ctu mot cach khach quan, nhanh chéng va
chinh xac & moi lGc, moi noi trén bé mat trai dat. Véi dic thu khéng gian cua cong
nghé, céc thong tin vé hé thong cay xanh sé& 1a ddi twong chinh cuaa viéc nghién ciu dé
tai:

“Ung dung cong nghé GIS xay duwng chwong trinh qudn 1y cdy xanh do thi tai Qugn
4, TP.HCM”.

1.2. Muc dich dé tai

Xay dung cong cu phan mém dua trén hé thdng thong tin dia ly phuc vu cho viéc quan
Iy cAy xanh trén dia ban Quan 4, TP.HCM. Muc tiéu chi tiét cia dé tai nhu sau: két
hop véi phan mém Arcgis 10.0 gilp cho viéc tim kiém, truy xuat mot cay thi cay do
phai thé hién duoc dit liéu thudc tinh nhu: nam tréng, chiéu cao, dudng kinh than

(1.3m)... va dir liéu khdng gian (vi tri, toa d9....).

1.2.1. Muc dich cu thé
a) Danh gia hién trang cay do thi tai khu vuc nghién ciu

- Quan 4 c6 tdng sb cay xanh 1a 1836 cay. Vi tong sb loai 1a 33 loai.

- Tim hiéu va khao sat thuc dia phuc vu cho viéc xem xét, danh gia tinh hinh stc
khoe cua cac cay ¢ nhiing tuyén duong 16n nhu Hoang Diéu, Khanh Hoi, Nguyén
Tat Thanh, Bén Van Don.....

- Tra ctu Quyét dinh sb: 52/2013/QD-UBND cua Uy ban nhan dan thanh phé vé
“BAN HANH DANH MUC CAY CAM TRONG TREN PUONG PHO THUQC PJA
BAN THANH PHO HO CHI MINH” phyc vu cho viéc thé hién, cling nhu trec quan
C4c Vi tri cta cac cAy cAm trong trong tong sb cac cay c6 trong sé liéu trén ban do.

b) Xay dung hé thong co sé dir liéu cay xanh gém cac muc:

- Tén cay, tén loai, tén khoa hoc

- Chiéu cao, bé ngang, duong kinh tan.....

- Vi tri, toa do, dia chi, tén duong hoac tén cong vién.

c) Xay dung cdng cu quan ly cay xanh

- Xay dung duogc cong cu quan ly va ban db hién trang cay xanh dya theo s6 liéu diéu
tra thuc dia cling nhu sé liéu do phong Ky thuat, Céng ty TNHH MTV Cong vién
Cay xanh TP.HCM thudc S& Giao théng vat tai cung cap.
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- Thiét 1ap cong cu va hién thi truc quan tong sé cay xanh trén ban dd, ciing nhu s
lwong cay bi cAm trong trong tong s6 cac cay da co trong s6 liéu dugc cung cap.

1.2.2. Pham vi nghién ciu

a. Vé vi tri dja ly: khu vuc nghién cau 1a Quan 4, TP.HCM.
b. Bdi trong nghién ciru: cay xanh do thi.
c. Quy md dit liéu: thuoc mot quan, cu thé 1a Quan 4, TP.HCM.
d. Vé cbng nghé: sir dung céng nghé ma ngudn maé cho phat trién cac tng dung lap
trinh GIS gom:
e Cong cu hién thi va tuong tac dir liéu khong gian: phan mém Arcgis 10.0,
phan mém Visual studio 10.
e Cong cu hién thi va tuong tac dir liéu thudc tinh: Excel.
e CONg cu luu trir va truy van dir lieu khong gian va dir lieu thuoc tinh:
PostgresSQL 9.3/ Postgis 9.3.
1.2.3. Giéi han @@ tai
a) Gioi han khu vuc

- Pham vi thyc hién dé tai thuoc dia ban Quan 4, TP.HCM.

- Do sb lugng cay 16n ciing nhu thiéu phwong tién, cac cong cu chuyén dung dé do
mot cach chuan xac thuoc tinh cia cdy nhu: chiéu cao, duong kinh than (1.3m),
duong kinh tan....nén dé tai s& thyc hién & cac con duong 16n, c6 nhiéu ciy nhu:
duong Nguyén Tat Thanh, duong Hoang Diéu, Bén Van Bon, Khanh Hai.......

b) Gieéi han thoi gian
Vi thoi gian thyc hién ngin va dir liéu cay xanh 16n nén phuong phap 14y toa do cay
xanh bao gdom hai céch.
Céach 1: LAy toa 6 mau cac cay & mot vai vi tri cu thé, nhat quan, khong thay d6i hoic
hiém khi thay d6i nhu nga tu, chan cau, hodc vong xoay.... (khoang 200 — 500 cay).
Céch 2: Dung cong cu Add Basemap trong phan mém Arcgis 10.0 dé lay ban d6 khu

vuc nghién cau. Tur nhitng toa d6 mau cua cdy xanh dd co & cach dau tién, ta s& add

nhitng toa do d6 vao ban dd nén dé kiém ta do chinh xac cua cac toa d6 mau. Néu sai



nhiéu tir 10% dén 20% tong sé cdy duoc Iy toa do thi phai di thuc dia lai. Néu bang

hodc nho hon thi ta s& hiéu chinh lai toa d6 cho dting vé&i ban dd nén.
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Hinh 1.1. Bdn dé khu verc Qudn 4 véi ty 1¢ 1:15.000 bang cong cu Add Basemap
¢) Giéi han vé cong nghé

Dé tai s dung cac cong nghé ma ngudn maé Postgres/Postgis, ArcEngine tich hop vao

Visual Studio 10, va ngdn ngir lap trinh Csharp (C#) dé phat trién cong cu bao gom:

= Cong cu hién thi dir liéu thudc tinh: tim kiém, thém, sira, x6a, hoic xuit ra
excel tén, vi tri, toa dg, cling nhu hinh anh caa cac loai cay.
= Cong cu vé mat khong gian: hién thi cac cay trén ban 6, tim kiém dén dung
vi tri khi nhap tén ciing nhu s thir tw cua cy trong mot loai, zoom dbi twong,
thém va hién thj tryc tiép dén dung vi tri can thiét.
d) Giéi han vé ndi dung
Dé tai chi ding lai & mic dé xuat mot cong cu, chuong trinh dé phuc vu cho cong tac
quan ly cay xanh d6 thi & Quan 4.
1.2.4. Y nghia dé tai

Chuong trinh quan 1y sau khi hoan thanh trong dé tai s& 1a cong cu hd trg trong cong
tac quan 1y cdy xanh d6 thi theo hudng tiét kiém chi phi dau tu xay dung hé théng, luu
trix s liéu, s6 sach, truc quan, dé sir dung cho ngudi dung, ciing nhu ngudi quan ly cay
xanh do thi.



Xuat phét tir nhitng 1y do va muyc dich di néu, dé tai “Ung dung cong nghé GIS xay
dung chwong trinh qudn ly cdy xanh dé thi tai Qugn 4, TP.HCM” da dugc thuc

hién.



CHUONG 2. TONG QUAN
2.1. Toéng quan vé hé thong thong tin dia Iy (GIS)
2.1.1. Pinh nghia GIS

“ GIS la mét hé thong thong tin ma no si dung dir liéu dau vao, cac thao tac phan
tich, co so dir liéu dau ra lién quan vé mdc dia ly khong gian (geographically or
geospatial), nham tro gitp viéc thu nhdn, leu trir, quan ly, xi ly, phan tich va hién thj
cac thong tin khéng gian tir thé gidi thue dé gidi quyét cac van dé tong hop thong tin
cho cac muc dich ciia con nguwoi dat ra, chang han nhw: Dé hé tro viéc ra cac quyét
dinh cho viéc quy hoach (planning) va qudn ly (management) siz dung dat (land use),
tai nguyén thién nhién (natural resourse), moi trwong (environment), giao thong
(transportation), dé dang trong viéc quy hoach phat trién dé thi va nhing viéc leu triv
di# liéu hanh chinh”. (Nguyén Kim Loi, 2009, “Hé thdng thong tin dia Iy nang cao”,
Nha xuat ban néng nghiép Tp.H6 Chi Minh, Chuong 1, Trang 5).

2.1.2. So lwgc Vé lich sir phat trién GIS

- Hé thdng thong tin dia ly duoc hinh thanh vao nhiing nim 1960 & co quan dia
chinh cua Canada va phat trién rat rong réi trong nhimg nim gan déy tai nhiéu nuéc
trén thé gisi. GS. Roger Tomlinson 13 nguoi xay dung hé thong thong tin dia Iy dau
tién trén thé gioi. P6 1a hé thdng thong tin dia ly qudc gia Canada (Canada
Geographic Information System). Ngoai ra, 6ng con duoc biét dén nhu 14 ngudi dau
tién dua ra thut ngir GIS. Nam 1963, gido su Roger Tomlinson di khién thégioi
phai cdng nhan éng la cha dé cua GIS.

- Mai cho dén dau thap nién 80, khi phan ctiing may tinh phat trién manh véinhiing
tinh ning cao, gia ré, ddng thoi phét trién nhanh vé 1y thuyét ciing nhu ung dung co
so dir ligu clng véi nhu cau can thiét vé thong tin da 1am cho cong nghé GIS cang
ngay dugc quan tam hon.

2.1.3. Nguyeén tic hoat dong cia GIS

GIS c6 chirc ning chinh nhu quan 1y, luu trix, tim kiém, thé hién, trao doi va xu ly dit

liéu khong gian cling nhu cac dir liéu thudc tinh.

2.1.4. Cau truc cia hé théng thong tin dia ly
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a. Phan cieng
Bao gom hé thong may tinh va céc thiét bi ngoai vi ¢6 kha niang thuc hién cac chic
nang nhap thdng tin (Input), xuét théng tin (Output) va xt Iy thdng tin caa phan mém.
Hé thdng nay gébm c6 may chu (server), may khach (client), may quét (scanner), may
in (printer) duoc lién két véi nhau trong mang LAN hay Internet.

b. Phan mém

Di kém véi hé thong thiét bi trong GIS & trén 1a mot hé phan mém c6 téi thiéu 4 nhom

chirc nang sau day:

- Nhap thong tin khong gian va théng tin thudc tinh tir cac ngudn khac nhau.

- Luu trit, diéu chinh, cip nhat va t6 chtic cac thong tin khong gian va théng tin thuoc
tinh.

- Phan tich bién d6i thong tin trong co so dit liéu nham giai quyét cac bai toan tdi wu
va md hinh mé phong khéng gian — thoi gian.

- Hién thiva trinh bay thong tin dudi cac dang khéc nhau, véi cac bién phéap khac
nhau. Phan mém dugc phan thanh ba 16p: hé diéu hanh, cac chuong trinh tién ich
dac biét va cac chuong trinh tng dung.

c. Co s dir ligu

GIS phai bao gom mét co so dir ligu chira cac thong tin khong gian (thong tin dia Iy:
cap toa do x, y trong hé toa d6 phang hoic dia ly) va céac thong tin thudc tinh lién két
chit ch& véi nhau va dugc téchirc theo mot ¥ ¢ chuyén nganh nhét dinh. Thoi gian
duoc md ta nhu mét kiéu thudc tinh dic biét. Quan hé duoc biéu dién théng qua thdng

tin khéng gian hoac thudc tinh.
2.1.5. Dir liéu ciia hé théng théng tin dia ly
a. Khai niém veé dir liéu dia ly
Dit liéu dia Iy nham phan anh thé gigi thuc, can tra 101 duoc cac cau hoi:

- Céi gi (dir liéu thudc tinh)?
- O dau (dit liéu khdng gian)?
- Khi nao (thoi gian)?



- Tuong tac véi cac dbi twong khéc ra sao (quan hé)?

Mot ddi tuong cua dir lidu dia 1y duoc coi 1a dd xac dinh khi ¢é thdng tin vé cac linh

vuc trén.

b. Cach thitc biéu dién dir liéu dia ly

C6 hai dang cau tric dit liéu co ban trong GIS. D¢ 1a dit liéu khdng gian va di liéu
thudc tinh. Pic diém quan trong trong té chuc dit lieu caa GIS 1a: dit liéu khdng gian
(ban dd) va dir liéu thudc tinh duoc luu trir trong ciing mot co so dit liéu (CSDL) va co
quan hé chat ch€ voi nhau.Trong d6, mo hinh Raster hodc mo hinh Vector duoc su
dung dé biéu dién vi tri, mé hinh phan cip, mé hinh mang hoic mé hinh quan hé duoc
sir dung dé biéu dién thudc tinh cua cac dbi twong, cac hoat dong, cac su kién trong thé
giai thyec.

- Dit liéu khong gian: cac ddi tuong khong gian trong GIS dugc nhom theo ba loai
dbi twong: diém, dudong va ving. Ba ddi twong khong gian trén di & md hinh cau
trdc dir liéu GIS nao déu cd mot diém chung 1a vi tri cia ching déu duoc ghi nhan
bang gia tri toa do trong mot hé toa 6 nao d6 tham chiéu vai hé toa d6 dung cho
Trai dat.

- Dir liéu thugc tinh: Dir liéu thudc tinh 1a cac thong tin di kém véi cac dir liéu khong
gian, chi ra céc tinh chét dic trung cho mdi d6i twong diém, duong va ving trén ban
dd. Dit liéu thudc tinh dung dé mo ta dac diém cua ddi tuong. Dit liéu thudc tinh co
thé 1a dinh tinh — mo ta chat lugng (qualitative) hay 1a dinh luong (quantative). Cac
théng tin thudc tinh thuonng duoc Iuu trlir dudi dang cac tap tin dix liéu cua cac hé
quan tridirliéu nhu DBASE, ACCES, ORACLE. Théong thudng cac phan mém GIS
nhu ARCGIS, MAPINFO, ARCINFO, ARCVIEW.....thuong c6 thém phan chu
nang quan tri co s¢ dir liéu thudce tinh dudi dang cac tép *.DAT, *.DBF.

2.1.6. Shapefile va H¢ quan tri co sé dir liéu (CSDL)

a. Shape file

- Esri Shapefile hay goi don gian la shapefile la mot dinh dang dir liéu vector khéng

gian danh cho cac phian mém GIS. Duoc phét trién va diéu chinh bai ESRI.

Shapefiles md ta cac d6i twong khong gian nhu: diém, duong, ving.



- Shapefile 1a dinh dang vector luu trit vi tri dia Iy két hop véi thong tin dia Iy cua cac
d6i tugng.
b. Hé quan tri CSDL
- M6t hé quan tri CSDL 1a mét tap hop cac chwong trinh nham quan ly cac cong viéc
khoi tao, bao dudng va sir dung cac CSDL. N6 cho phép cac to chirc dat quyén
kiém soat cia CSDL cho quan tri vién va nhimg nguoi c6 quyén dic biét. Mot hé
quan tri CSDL I1a mét g6i hé théng phan mém ma duoc tap hop tir nhiéu dir liéu va
tap tin duoc goi la CSDL. NO cho phép nhitng chuong trinh hay nguoi dung khac
truy cap dé dang vao CSDL. Hé quan tri CSDL c6 thé st dung nhiéu loai mé hinh
dir liéu, chang han nhu mé hinh mang hay mé hinh quan hé. Trong nhiing hé thdng
I6n hé quan tri CSDL cho phép nguoi ding va phan mém c6 thé luu trit hoic trich
Xuat dit liéu theo phuong phap cau tric. Thay Vi viéc phai viét nhimg chwong trinh
dung dé trich xuit thong tin, ngudi dung chi can dit nhitng cau truy van st dung
ngdn ngir truy van (query language). N6 cung cap kha nang diéu khién truy cap dir
liéu, tich hop dix liéu, quan 1y dong thoi, va khdi phuc CSDL tir cac ban sao luu.
- M6t hé quan tri CSDL ciing cung cip kha nang phan phdi dir liéu téi nguoi ding
mot cac hop ly.
2.1.7. Ung dung caa GIS
K3 thuat GIS hién nay duoc ¢ng dung phé bién trong nhiéu linh vuc:
- Nghién cttu quan ly tai nguyén thién nhién va méi trudong gom:
a) Quan tri ring (theoddi su thay d6i, phan loai...),
b) Quan tri duong di cu va doi séng dong vat hoang da,
¢) Quan ly va quy hoach déng bang ngap 1, luu vuc sdng,
d) Phan tich céac bién dong khi hau, thuy vin,
e) Nghién ctu tinh trang x6i mon dat.
- Nghién ctru diéu kién kinh té - xa hoi gom:
e Quan ly dan sb,
e Quan tri mang ludi giao théng (thuy - bo),
e Quan ly mang ludi y té, gido duc,
e Diéu tra va quan Iy hé thdng co sd ha tang.
9



- Nghién ctu hd tro cac chuong trinh quy hoach phat trién gom:
e Danh gia kha nang thich nghi cay trong, vat nudi va dong vat hoang da,
e Dinh hudng va xac dinh céc ving phét trién ti wu trong san xuat ndng nghiép,
e H0 tro quy hoach va quan ly cac viing bao ton thién nhién,
e Danh gia kha nang va dinh huéng quy hoach cac vung dé thi, cdng nghiép lon,
e H0 tro bé tri mang ludi y té, gido duc.
- Trong nghién ctu san xuét néng nghiép va phét trién ndng thén gom:
e Tho nhudng.
e Trong trot.
e Quy hoach thiy van va tudi tiéu.
e Kinh té ndng nghiép.
e Phan tich khi hau.
e M0 hinh hoa néng nghiép.
e Chin nudi gia stic/gia cam.

2.2. Pic diém khu vec nghién ciru

Quan 4 la mét quan thuoc trung tdm TP.HCM. Quéan 4 dugc tao boi ba mat song la:
s6ng Sai Gon (dai 2.300 m) vé phia Pong béc, tiép giap Quan 2; rach Bén Nghé (dai
3.250 m) vé phia Tay bic, tiép gidp Quan 5; kénh Té (dai 4.400 m), tiép giap Quan 7.
Dién tich Quan 4 ngay nay gan 4,2 km?, dugc t6 chic gém 15 phuong tir Phuong 1
dén Phuong 18 (trong d6 3 phudng di dugc sap nhap lai trong qué trinh quy hoach
khong con dia danh 1a Phuong 7; 11 va 17). Dan sé Quan 4 hién nay gan 200.000
ngudi; ¢ 95,43% ngudi Viét, 3,9% ngudi Hoa va con lai mot sb rét it 1a nguoi dan toc

Khome, Cham, An dang sinh séng trén dia ban.
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STT TEN CAC DON VI M T‘LCH S
(Km <) | { Nguon)
V! Quind 4,18 192 007
1| Phing 1 038 | 10720
2 | Phudng 2 0,19 12 648
3 | Phuing 3 0.30 12147
4 | Phuongd 029 17 583
5 | Phuang 5 0,16 10217
6 | Phuing 6 0,20 11044
7| Phuong 8 0,16 15922
8 | Phuong 9 012 11776
9 [ Phudng 10 on 11099
10 | Phuong 12 042 10076
11 | Phuong 13 043 11230
12 | Phudng 14 017 15762
13 | Phuong 15 021 12 344
14 | Phuong 16 0,33 17735
15 | Phudng 18 0.71 11704

.......

Hinh 2.1. Ban dé hanh chinh Qugn 4

2.3. Giéi thigu phan mém Arcgis
- ArcGIS 1a hé théng GIS hang dau hién nay, cung cip mét giai phap toan dién tir thu
thap / nhap sé liéu, chinh ly, phan tich va phan phdi thdng tin trén mang Internet toi
cac cip do khac nhau nhu co s& dit liéu dia Iy c4 nhan hay co s dit liéu cua cac
doanh nghiép. Vé mat cong nghé, hién nay cac chuyén gia GIS coi cong nghé ESRI
la mot giai phap mang tinh chat mo, tong thé va hoan chinh, c¢6 kha niang khai thac
hét cac chirc ning cta GIS trén cac tng dung khac nhau nhu: desktop (ArcGIS
Desktop), may chu (ArcGIS Server), cac tng dung Web (ArcIMS, ArcGIS Online),
hoac hé théng thiét bi di dong (ArcPAD)... va c6 kha ning tuong tich cao ddi Voi
nhiéu loai san pham cua nhiéu hang khac nhau.
- ArcGIS Destop (véi phién ban mai nhat 1a ArcGIS 10) 1a mot bo phan mém ung
dung gom: ArcMap, ArcCatalog, ArcToolbox, ModelBuilder, ArcScene va
ArcGlobe. Khi sir dung cac tng dung nay ddng thoi, ngudi sir dung cd thé thuc hién

duogc céc bai toan tng dung GIS bit ky, tir don gian dén phiic tap, bao gém ca thanh
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lap ban do, phan tich dia ly, chinh sira va bién tap di liéu, quan ly dit liéu, hién thi
va xir ly dir liéu. Phan mém ArcGIS Desktop dwgc cung cap cho ngudi dung & 1
trong 3 cp bac véi mie do chuyén sau khac nhau la ArcView, ArcEditor, Arcinfo.

e ArcView: Cung cép ddy du chirc niang cho phép biéu dién, quan ly, xay dung va
phan tich dir liéu dia ly, cac cong cu phan tich khdng gian cung vai viéc bién tap
va phan tich thong tin tir cac 16p ban db khac nhau ddng thoi thé hién cac moi
quan hé va nhan dang cac mo hinh.

e ArcEditor: La bo san pham cd nhiéu chirc ning hon, dung dé chinh sira va quan
ly dit liéu dia ly. ArcEditor bao gdm céc tinh ning ctia ArcView va thém vao d6
la mot s cac cong cu chinh sira, bién tap.

e ArcInfo: La b san pham ArcGIS ddy da nhat. Arcinfo bao gom tét ca cac chic
ning cua ArcView 1an ArcEditor. Cung cip cac chirc ning tao va quan ly mot hé
GIS, xt ly dit liéu khdng gian va kha nang chuyén doi di liéu, xay dung di liéu,
mo hinh hoa, phan tich, hién thi ban d6 trén man hinh may tinh va xuat ban ban
d6 ra cac phuong tién khac nhau.

2.4. Khai quat vé chung vé phan mém ma ngudon mé
- Ma ngudn mé 1a thuat ngit chi cac san pham phan mém cong khai ma ngudn (source
code). Nguoi ding khong phai tra mot khoan chi phi nao, hon thé nita ho c6 quyén
xem, stra d0i, cai tién, nang cap theo mot sd nguyén tic chung qui dinh trong gidy
phép phan mém ngudn mé General Public Licence - GPL. Ong t6 ciia mi ngudn mé
14 Richard Stallman, nguoi da xay dung du an GNU, va cho ra gidy phép Ma nguén
m¢& GPL, hai nén tang then chdt cho sy phat trién cia ma ngudn mé. Céac nha cung
cip phan mém ngudn mé cd quyén yéu cau ngudi dung tra mot sb chi phi vé cac
dich vu bao hanh, huan luyén, nang cép, tu van, v.v... tic 1a nhitng dich vu thuc su
da thyc hién dé phuc vu nguoi dung, nhung khong dugce ban cac san phém nguén
ma& vi nd 1a tai san cua tri tué¢ chung, khong phai 1a tai san riéng ciia mdt nha cung
cap nao.”
- Tién ich khi st dung phan mém ma ngudn mo:
e Mién phi.
e Nguoi dung c6 thé chinh stra phadn mém phu hop theo nhu cau.

e Tinh cong dong: Cong dong sir dung va hd trg 16n.
12



e Tiét kiém dugc chi phi khi phat trién cic phin mém nghiép vu (st dung phan
mém, module cé sin dé phat trién tiép, stra d6i diéu chinh cho phu hgp véi nhu
cau).

e {t phu thudc vao nha cung cap phan mém.

e Phuc vu nhu ciu sir dung ctia nhiéu d6i tugng: cac ca nhan, cong ty, t chic kinh
té, co quan nha nudc. ..

2.5. Téng quan vé hé quan tri co sé dir liéu PostgresSQL

PostgreSQL 1a mot hé quan tri CSDL quan hé - dbi twong c6 ngudn gdc tir du &n
Ingres tai truong Dai Hoc Berkeley cua Dirc vao nam 1986. Vi PostGIS - thanh phan
maorong cua PostgreSQL gilp cho PostgreSQL c6 kha nang luu trir cac dir ligu dia ly

nhu diém, duong, vung......

Céc tinh nang cua PostgreSQL:

- Hudng ddi tugng: trong PostgreSQL mdi bang duoc dinh nghia nhu mét 16p.

- M4 ngudn mé: C6 mot sb luong 16n ngudi dung va phét trién PostgreSQL.

- Kiéu dix liéu: PostgreSQL hd tro nhiéu kiéu dit liéu khac nhau nhu: string, boolean,
text, varchar, number, dac biét 1a kiéu dit liéu geometry gidp cho viéc truy van cac
dbi tuong shape file (*.shp) duoc thuc hién dé dang va nhanh chéng. Ngoai ra,
PostgreSQL ciing hd trg nhiéu kiéu dix liéu thong dung khac.

- PostgresSQL/PostGIS duogc hd tro boi kha nhiéu phan mém GIS (kéca phan mém
m& ngudn mé 1an phan mém thuong mai nhu ArcGIS).

Céc cong cu quan tri trong PostgresSQL.:
a. Cong cu dong lénh psql
Cong cu dong Iénh dung phé bién trong PostgreSQL 1a psgl. Cong cu nay cho phép
nguoi dung:

- Két ndi t6i co so dit liéu.

- Thi hanh truy van

- Quan ly co so dir liéu: tao co so dir liéu, thém bang, truy cap hay cap nhat di liéu su
dung céc Iénh SQL.

b. Cong cu d6 hoa pgAdmin 111
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PgAdminlIl 1a mot giao dién d6 hoa cho co s dit lidu trong PostgreSQL. Day 1 cong
cu quan ly va phat trién co so dir liéu PostgreSQL manh m&, mién phi va cung cap
nhiéu tinh ning:
- Tao va xba tablespaces, database, tabales va schemas.
- Thi hanh lénh SQL véi ctra s6 truy van.
- Xuat két quatruy van SQL thanh céc tap tin.
- Sao chép, phuc hoi database hoic tables.
- Xem, bién tap va thém dit liéu vao table.
c. Postgis cong cu mé rong caa PostgresSQL
- Postgis 1a phan m& rong cua PostgreSQL dung dé quan ly dir liéu khéng gian.
Postgis hd trg cac phép truy van va phan tich khéng gian hoan toan bang dong lénh
SQL.
- Postgis 12 mot module mé rong bd sung vao PostgreSQL hd tro quan Iy di lidu
khéng gian.
- Postgis hd trg luu trit dit liéu khong gian, cdc ham phan tich khong gian nhu:
Crosses (), Touches (), Intersection (), Union ().....
2.6. Khai quat chung vé cdy xanh db thi
2.6.1. Dinh nghia cay xanh do thi

Cay xanh d6 thi bao gdm: cdy xanh sir dung cong cong, cay xanh st dung han ché, cay
xanh chuyén dung. C vai tro trong viéc diéu hoa khi hau, bao vé méi trudong va giai

quyét cac van dé dan sinh. ...

2.6.2. COng dung ciia cay xanh do thi

- Hé thdng cay xanh c6 tac dung cai thién khi hau vi ching c6 kha niang ngin chin va
loc birc xa mit troi, ngan chan qué trinh bdc hoi nuéc, gitr d6 am dat va do am
khong khi théng qua viéc han ché béc hoi nudéc, kiém soét gio va luu thong gio.

- Cay xanh c6 tac dyung bao vé méi trudng: hat khi CO2 va cung cap 02, ngan gitr CAC
chat khi bui doc hai. O viing ngoai thanh, cay xanh c6 tac dung chong x6i mon, diéu
hod muc nuéc ngam. Cay xanh con cé tac dung han ché tiéng dn nhat I1a & khu vuc

noi thanh.
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- Cay xanh c6 vai trd quan trong trong kién tric va trang tri canh quan. Nhing tinh
chat cua cay xanh nhu: hinh dang (tan 14, than cay), mau sic (14, hoa, than cay, trang
mua cua la...) 1a nhiing yéu té trang tri lam tang gia tri tham my cua cong trinh kién
tric cling nhu canh quan chung.

- Ngoai chuc ning trang tri, ting thém vé dep thim my cdy xanh con c6 tac dung
kiém soat giao théng. Viéc kiém soat giao thong bao gom ca xe co gidi va nguoi di
bo. Cac bui thap, bd dau, duong vién cay xanh trong vudn hoa cng vién vira cé tac
dung trang tri vira c6 tac dung dinh hudng cho nguoi di bg. Hang cay bén duong co
tac dung dinh hudng, nhat 1a vao ban dém sy phan chiéu cua cac goc cay duoc son
voi trang 1a nhirng tin hiéu chi dan cho nguoi di duong.

- S6 lwong canh nhanh chit tia va ¢6n ha nhiing cdy gia cdi khong con tac dung la
nguon cung cap gd cai cho dan dung. Ngoai chirc ning 14 sinh vat san xuat nhu
trong cé&c hé¢ sinh thai khac (hé sinh thai rung, hé sinh thai ndng nghiép...) cdy xanh
trong hé sinh thai d6 thi con co chirc nang quan trong hon dé 1a bao vé moi truong
va trang tri canh quan.

2.6.3. Vai tro cia hé théng thong tin trong quan 1y ciy xanh dé thi

Phuc vu, trg gilp cdng tac tréng viéc trong, duy tri, va bao vé ciy xanh d6 thi. Gilp
ich cho viéc 1ap ho so quan ly cho ting cay xanh va phuc vu chit ha, dich chuyén cay

xanh do thi...

2.7. Téng quan cac cong trinh nghién ctru trong nwéc va thé gisi

a. C&c cong trinh nghién ciu trén thé giéi

Mot s6 cac qudc gia nhu My, Canada, Uc.....c6 nhiéu cbng trinh @ng dung cac phan
mém vao quan ly thdng tin cay xanh. Noi tréi trong d6 phai ké dén mot s6 phan mém

chuyén quan ly cay xanh cia My nhu:

- Phan mém SILVIBASE: do Natural Resource Planning Services (NRPS) &
Gainesville, Florida (Hoa Ky) xay dung. SilviBase la phan mém thién vé kiém ké
cay xanh, kiém ké va két xuat béo céo kiém ka.

- Phan mém Urban Forest Inventory System (UFIS): do Natural Resource

Technologies (NRT) & Tallassee, Bang Alabama (Hoa Ky) xay dung. UFIS st dung
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moét md dun thoi gian thuc cia Maplnfo dé hién thi va in ban do cay, khong gian
trdng cy, cac dudng phd va cac dic trung khac. UFIS chi la chuong trinh xem truc
tiép cay xanh trén man hinh.

b. Cac cong trinh nghién ciru trong nuwéc

Thanh phé Hd Chi Minh, nam 2008 d¢ tai nghién ctu khoa hoc mang tén “Xay dung
hé thong thong tin qudn 1 cdy xanh dwong phé va cong vién ¢ Thanh pho Ho Chi
Minh” do tién si Ché Pinh Ly lam chu nhiém dé tai. Dé tai do Vién Mbi truong va Tai
nguyén thanh phé H6 Chi Minh va Cong ty CVCX Thanh phé H6 Chi Minh phéi hop

thuc hién.

- Hé thdng tin quan 1y cdy xanh dwong phd va cong vién & Thanh phd H5 Chi Minh
cung cap céc thong tin vé:
1. Dir lidu cay xanh cong cong (duong phd, céng vién): vi tri cay trén ban dd,
hinh anh cay.....
2. Dit liéu tho moc hoc.
3. Luu trir va tinh toan tong hop sé liéu cay xanh.

4. Cac mang xanh dac thu phuc vu quang ba du lich xanh.

Thanh phé Pa Lat, c6 dé tai nghién ctru “Ung dung cong nghé théng tin dia Iy (GIS)
VA0 qudn Iy cdy xanh dwong phé”, do Trung tim GIS Pa Lat phdi hop ciing Trung tam
NOng nghiép Pa lat va UBND TP ba lat thuc hién.

- Ung dung cong nghéthongtin dia 1y (GIS) vao quan 1y cay xanh duong phé cung
cap céc thong tin vé:
1. Vi tri cay xanh trén ban do.
2. Céc thdng tin vé cay xanh.

3. Hinh anh cua cay xanh.
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CHUONG 3. PHUONG PHAP NGHIEN CUU

Phuong phép nghién ciru bao gom cac bude dugc tom tat nhu sau:

- Bugc 1: Tim hiéu hién trang va nhu cau quan ly, thu thap di liéu, tim hiéu hé quan
tri CSDL PostgreSQL/Postgis

- Bué6c 2: Phan tich nhu cau cua chuong trinh quan ly va chuan hoa dir liéu.

- Budc 3: Xay dung co so dir liéu.

- Bué6c 4: Xac dinh y8u cau ciing nhu chirc ning can c6 caa mot chuong trinh quan
1y.

- Bué6c 5: Xay dung (lap trinh) chuong trinh quan ly theo nhiing yéu cau di dit ra.

- Budc 6: Kiém tra va hoanh chinh chuong trinh.

So @6 phwong phap nghién ciu
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Xac dinh muc tiéu dé tai

A 4

Thu thap dir liéu

A 4

A 4

A 4

Tim hiéu hé quan
tri CSDL
PostgreSQL

Tim hiéu hiér]
trang va nhu cau
quan ly

D liéu thubc tinh

gian

D@ liéu khéng

Chuén hoa di liéu

Xay dwng ¢

Covinn
Gorame

o s& dir liéu

e
ww

A 4

Phan tich nhu cau

quan ly cay xanh
do thi

Xac dinh nhirng yéu cau can
thiét can c6 cda chwong trinh
quan ly cay xanh do thj

Khong

Chap nhan?

A 4

Xay dwng (1&p trinh) chwong trinh
quan ly cho phu hop voi co s& div |
liéu va nhirng yéu cau clia

chwong trinh

L

Kiém tra va chay
ther chwong trinh

L

Chinh stra va
hoan thién

Chap nhan?
(ofs)

ly cay xanh

chwong trinh quan |

Hinh 3.1. So' @6 phwong phdp nghién ciru
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3.1. Tim hiéu phan mém PostgreSQL
3.1.1. Céc thanh phan chinh trong PostgreSQL
a. Tao Server
Dé bt dau, chlng ta can tao mot Server. Server ¢ thé diing mot hosting mién phi trén
mang, ciing c6 thé dung hosting tai noi 1am viéc, hoic c6 thé tao mot Server Véi

localhost.

Hinh 3.2. Biéu tweng tao Server

Sau khi kich vao biéu tugng tao Server, ta sé thay bang “New Server Registration”, vdi
tab “Properties”. Tab ndy chung ta s& dién vao nhitng 6 bat budc dé tao mot Server can
thiét phuc vu cho viéc quan 1y co s& dit liéu cling nhu truy van, thém hoic sira x6a doi
Véi cac bang — record trong co s& dit liéu cua ching ta. Cac budc gom:

1. “Name”: dién tén dé tao cé so dit lieu

2. “Host”: dién mot dia chi IP mién phi hodc dia chi ip ma may chu c6 san cong
cho phép. O day, ta s& dién localhost dé tién loi cho viéc thuc hién.

3. “Password”: ta c6 thé dién mot mat khau dé phuc vu cho cho viéc bao mat. Hoic
néu khdng mudn dién mat khau, ta c¢é thé bo tick trong “Store password”.

4. “Colour”: ta c6 thé chon mau dé 1am noi bat tén co so dit liéu (day 1a phan
khong bat budc, néu khdng chon mau thi PostgresSQL s& d¢é mic dinh 1a mau
trang).

5. Sau khi hoan thanh nhimg budc trén, ching ta click vao “OK” dé két thic qua

trinh tao Server.
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(4 New Server Registration

Properties YSSL SSH Tunnel | Advanced

Name a

Host localhost

Port 5432

Service

Maintenance DB postares v
Username postares

Password [oouul i

Store password

Colour | |

Group Servers v

Help OK Cancel

Hinh 3.3. Bdang “New Server Registration” va tab “Properties”

b. Tao Database
Sau khi dd c6 mot Server, ta click dup vao Server do, dé tao Database. Ta click vao
Database chon New Database. Bang “New Database...” s& xuat hién vai tab
“Properties”. O tab ndy, ta chi can dién tén vao 6 “Name” va click “OK” thi d hoan

thanh viéc tao co s& dit liéu cua ching ta.
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[ 1 New Database... n

Properties | Definition | Variables | Privileges | Security Labels | SQL

Name |
OID

Owner v

Comment

Help OK Cancel

Please specify name.

Hinh 3.4. Tab “Properties” ciia New Database

c. Tao dir liéu khong gian trong co s& dir liéu vira tao

- bé d& dang thuc hién cdng viéc truy van cac dir liéu khong gian, ciing nhu quan ly
dir liéu khéng gian trong PostgreSQL, ta phai tao dit liéu khong gian voi phan mo
rong Postgis cua PostgreSQL.

- Ta chay cbng cu “Application Stack Buider”, chon muc “PostgreSQL 9.3 on port
5432” (néu cai cac phién ban PostgreSQL sb khac thi muc nay sé& c6 sé phién hiéu
gan lién voi phién ban PostgreSQL ma ta di cai dat). Xong ta click “Next”. Phan
nay bat bugc may tinh ching ta phai két ndi mang dé phuc vu cho viéc tai phan mo
rong Postgis.

- Click “Next” xong, ta s& chon.....dé chuong trinh ty dong tai phan ma rong Postgis

vé may.
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- Khi phan mé rong Postgis di duogc, PostgreSQL s& ty dong cai néu chdng ta chon
“Yes”, néu khong, ta co thé chon “No” dé két thiic chuong trinh.
- Sau d6, ta sé cai chuong trinh Postgis. Ta s€ click chon thém “Create spatial

database” dé tao phan khong gian cho co s& dit liéu.

(& PostGIS 2.1.1, PgRouting 2.0 for PostgreSQL x32 9.3 Set.. — ©

e
Q Choose Components
Y o Choose which features of PostGIS 2.1.1, PgRouting 2.0 for
PostgreSQL x32 9.3 you want to install.

Check the components you want to install and uncheck the components you don't want to
install. Click Next to continue.

Select components to install: (@ PostGIs Pgs?’iPﬁon

W Create spatial database|

Space required: 114,.5MB

< Back Cancel

Hinh 3.5. Chgon “Create spatial database”

- Click “Next” cho dén khi xuét hién khung “Database name”. O khung nay, ta s&
thuc hién viéc dién lai tén cho tring khép véi tén co sé dir liéu tao di tao o trén. Ta
chon “install” dé thyc hién qué trinh cai dit va chuong trinh cai dat sé tu két thic

qua trinh cai dat.
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_
(& PostGIS 2.1.1, PgRouting 2.0 for PostgreSQL x32 9.3 Set.. = © “

Q Q Database Name
'7}_ Specify the name of the spatial database to be created at the
o
4 end of the installation process

Spatial Database Information

Database Name: | TR ]

< Back Install ] Cancel

Hinh 3.6. Déi va dién tén cho database

3.1.2. Khung lam viéc caua PostgreSQL
a. Thanh cong cu menu
Thanh cdng cu menu gom maét thanh cong cu duoc thé bang chir va mot thanh cong cu
dugc thé hién bang nhitng biéu tugng. Hai thanh cdng cu nay c6 nhiing chic ning
tuong tu nhau. Tuy nhién, thanh cng cu biéu tuong s& gilp cho viéc truy van ciing
nhu thao tac, 1am viéc trén phan mém phan PostgreSQL dugc nhanh chéng va tién
dung hon so vai thanh c6ng cu chd.
File Edit Plugins View Tools Help
Hinh 3.7. Thanh céng cu chi#

Mot sd chirc niing cua thanh ¢dng cu biéu twong:

q &
- Cong cu Add a connection to a server: thm mat server. Bic¢u tugng ;|
- COng cu Refresh the selected object: 1am méi lai cac table sau khi truy van hoic

thuc hién thém mét bang trong PostgreSQL. Biéu tuong |
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- Cong cu Display/edit the properties of the selected object: chinh sua cac thugc tinh,

Biéu tuong
- Cong cu Create a new object of the same type as the selected object: tao md&i mot

g
N |

Shema. Biéu tugng:

- Cong cu Drop the currently the selected object: x6a mét bang hoac mot Shema da

=
chon truéc d6. Bidu tugng: =¥

- Cong cu Execute arbitrary SQL queries: thuc hién cac cau Iénh truy van cho cac

{ SQL

bang ciing nhu cac dong thudéc mot bang. Biéu tuong *

- Cong cu View the data in the selected object: xem cac dong dit liéu sau khi da click

chon mét bang. Biéu tuong L~--l
- Cong cu Execute the last used plugin: dung dé md nhanh phan mé rong Postgis.

[GE ~

Biéu tuong

PO mwe BEHIES &P

Hinh 3.8. Thanh cdng cu biéu fuweng

b. Khu vuc lam viéc

- Object browser dung dé chira cac Server, Database, Login Roles va cac Bang.

- SQL panel thé hién cac Bang ciing nhu kiéu dir liéu caa Bang.

- Khung chtra cac tab Propaties, Statistics, Dependencies, va Dependent.

3.1.3. Chinh sira ban thugc tinh
Bang a mot phan cua co s dir liéu. Bang gdm cac hang hay céc record va cac cot hay
cac truong chira thdng tin thudc tinh caa cac ddi twong (diém, dudng, ving).
M3i yéu té (diém, duong, ving) cua mot I6p twong tng mét record trong bang thuoc

tinh.
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File Edit View Tools

Help

|
v
|

(H 2N B QW T P [ Noimt
| gid ‘ \ldloal \tencay \tenduong \ngaytrong | x_long x_lat ‘georn
| [PK] serial double  precis| double precns\ dlaracter vai4 dlaracter vai double precis| double precis double precis y(Point) |
1 Wll Il 23 Phucng vy Bén Va’n 7ﬂrcr>n 0 106::77075372 167.7';76;0°7 0;61066666£7é0§9D024ADSA4DZBF7025342892540 |
2 2 2 23 Phuong v Bén Van Bdn o0 106.705334 |10.768076 010100000070B0373124AD5A405CAFE94141892540
3 "3 3 23 Phuong v Bén Van Bén 0 106.70529€ |10.768062 |0101000000FA7FDS9123ADS5A40CE99266C3FE92540
4 4 4 23 Phueng v Bén Van Bdn o0 106.705268 |10.768047 ' 010100000095BR641C23ADS5A40F294D5743D892540
75‘ MS 5 23 Phuong vi Bén Van Bén 0 106.705235 |10.768032 |0101000000A73FFB9122AD5A401D90847D3B892540
6 ‘6 6 23 Phucng v Bén Van Bdno0 106.705075 |10.768122 |01010000008ASEE4F21FADSA401DAD6A4947892540
7777 7 23 Phuong vi Bén Van Bén 0 106.705023 |10.768103 | 010100000061FBC9181FADSA4042EBE1CB44892540
8 7:8 8 23 Phucng vy Bén Van Pdn 2004 106.703847 |10.767444 |0101000000D09849D40BADSA40D905836BEEES2540
7577‘9 9 23 Phuong vy Bén Van Bdn o0 106.704868 10.768038 | 0101000000CEFFABSE1CADSA40A62BD8463C892540
10 “10 10 23 Phuong vi Bén Van Dén 2005 106.70381 |10.767409 0101000000422619390BADSA40ES4F1BDSE9E82540
71717 11 11 2 Bang Bén Van Pdn o0 106.704264 |10.767784 010100000002F04FA912ADSA40BDCE04FC1AB92540
12 |12 12 23 Phuong v Bén Van Ddn 2005 106.698244 |10.762367 | 010100000035289A07BOACSA406919A9F754862540
7;37.13 13 23 Phucng vy Bén Van Pdn 2005 106.698271 |10.762388 |0101000000B22FD978B0OACSA40CT7B94DBE57862540
14 D 14 14 23 Phuong v Bén Van Bdn 2005 106.698293 |10.762411 | 0101000000R6811FDSBOACSA40AE380EBCSA862540
15 I 15 15 23 Phucng vy Bén Van Pdn 2012 106.698289 |10.762266 |0101000000058A58C4BOACSA409AB4A9BA47862540
16 116 16 23 Phucng v Bén Van Ddn 2009 106.699723 10.763917 01010000009450FA42CB8ACS5A4084B7072120872540
17 -.17 17 23 Phuong v Bén Van Bén 0 106.699628 |10.76388 01010000006BD784B4C6ACS5A40511212691B872540
18 118 18 23 Phucng v Bén Van Bdn o0 106.699535 10.763843 | 010100000012DA722ECSACSA409BBEO0EEL16872540
19 7“19 19 23 Phuong v Bén Van Pén o0 106.699413 |10.763789 | 01010000006DS9BE2EC3ACSA40CELI6105A0FE872540
7;67 120 20 23 Phucng v Bén Van Bdno0 106.699324 |10.763753 |0101000000B55373B9C1ACSA409B711AA20A872540
72i7 21 12 Keo 14 tramBén Van Bdno0 106.699226 |10.763709 ' 0101000000D3A06S81ECOACSA405D52B5DD04872540

Hinh 3.9. Bdng thé hién thugc tinh trong PostgreSQL

a. Thém mét record — dong

Ta c6 thé thém truc tiép mot ddi tuong véi thudce tinh caa caa trong Bang. O cudi mdi

Bang, PostgreSQL déu chira mot dong trang dé ta c6 thé thém tryc tiép thuoc tinh cua

mot ddi twong mai.

1857

1857

_|1858

18538
1860

1861
~|1862

1863

1857
1858
1859
1860
1861
1862
1863

Sao den Vinh
Sao den vVinh
Sac den Vinh
Sao den >V'inh
Saoc den Vinh
Sao den .V‘inh
Sao den Vinh

b. Chinh sira record — dong

Hinh 3.10. Dong cuéi cing dé thém thugc tinh cia déi tweng méi

Dé chinh sira, hodc thay dbi mot thudc tinh cua ddi twong vi du nhu tén, sé tht ty,

hoac tham chi 1a toa d9.....ta c6 thé lam truc tiép trén dong d6. Ta click chon ddi

tugng mudn chinh stra hoic thay d6i, chon cot thudc tinh can thao tac caa déi twong dé

va chinh sura.
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106.706356 |10.760924 01010000005
1106.706435 |10.760879 |0101000000F
106.706518 |10.760836 01010000004
1106.706597 |10.760793 |0101000000E
106.706681 |10.760748 01010000001
1106.706753 |10.760708 01010000006
106.706831 |10.760666 01010000002



1858 |1858 1858 25 Sao den Vinh Khénh 0 106.706435 10.760879 0101000000F

1859 1859 1859 25 Sao den  Vinh Knénh 0 106.706518 |10.760836 01010000004
1860 |1260 1860 25 Sao den  Vinh Kndnh 106.706597 |10.760793 0101000000
1861 |1261 1861 25 Sao den  Vinh Knémh 0 106.706681 |10.760748 01010000001
1862 1262 1862 Sao den  Vinh Kndnh 0 106.706753 |10.760708 01010000006

1863 __

Hinh 3.11. Chinh sia thugc tinh ciia mér déi tweng khi click chon

c. X6a bé record — dong
Pé x6a mot ddi tuong, ta chon vao dbi tuong can xoa, va click vao biéu tuong “Delete
selected rows”. Sau do, ta click vao biéu trong “Refresh” dé cho bang dbi twong duoc

lam mdi lai. Nhu vay, ta d3 x6a duge ddi tuong can xoa.

File Edit View Tools Help
B2 2aE v 2w

‘g 'dcaﬂ Delete ;elected rows htencav \tenduong ngaytrong ‘x long x_lat ‘geom

_|[PK] serial | doubl . 2 !character vai| character vai double precis| double precis| double precis| geometry(Po,
1 Phuong vi [Bén Vén Péni0 __ [106.705372 [10.768087 01010000008
2 12 2 23 Phugng vy Bén Van 9édno0 106.705334 10.768076 01010000007
3 ‘3 3 23 Phucong v{ Bén Van Péno0 106.70529¢6 10.768062 | 0101000000F

Hinh 3.12. X6a bé mgt déi tweng sau khi click chen

3.2. Hién trang va nhu cau quan ly

Hién tai céc gidy to, cac hd so, cac van ban lién quan téi van dé quan 1y cay duoc luu
trit chu yéu bang cac so6 sach, file excel hoic file word, cac thu muyc trong may tinh. ..
diéu nay gy kho khin cho cong tac tdng hop, kiém tra, théng ké — béo céo, theo ddi
tinh hinh sitcc khoe cua cdy ciing nhu trong cong tac quan ly cay, cat, tia, chim séc
cdy...Mat khac cac dir liéu thong tin dia ly lién quan tgi tinh hinh quan 1y cay chua
duoc hién thi mot cach truc quan trén ban d6 dé giup nguoi quan ly ¢ cai nhin toan
canh vé van dé quan ly.

Tt hién trang quan 1y nhu d3 néu, nhu cau dat ra 1a can c6 mot giai phap vé cong cu
GIS dé hién thj va twong tac ban dd dé khic phuc cac han ché néu trén. Do d6, chuong
trinh quan ly cay xanh s& dap @ng mot phan vé mat quan ly, va 1a mot cong cu twong
tac voi ban d6 GIS ciing nhu lam giam viée luu trix s6 liéu bang sé sach, gidy to

3.3. Thu thap dir liéu

a. D liéu thugc tinh
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Dit liéu thudc tinh duwoc cung cap bai bai phong Ky thuat, Cong ty TNHH MTV Céng

vién Cay xanh Tp.HCM. Di liéu thudc tinh duoc s dung trong dé tai gom:

e Tén cay, tén khoa hoc, s thir ty cua ting cay, sé thir tu cua ting loai cay, ngay

thang nam trong cdy do, chiéu cao cua tung cay, chiéu cao trung binh cua tirng

loai cay.

e S luong cay, s6 luong loai, s lwong cay cam trong.

e Tén dudng noi cay duoc tréng, khu vuc tréng (cong vién, cho, truong hoc.....),

vi tri — dia chi trong (I& chin hoic 1€ 18 - theo quy dinh cua s6 nha tai noi tréng).

e T6 ciing nhu nhan vién phu trach cong tac cham soc cay tai ting khu vuc.

Bdng 3.1. Di# ligu thugc tinh cdy xanh do thi Qugn 4, TP.HCM

ot | P ke | w5 | R (pjacti| qun | | Tenduine- Domn ) Loa SN | g | g |
trich ' “ | vifn | Congvién | duwing cdy Cly | trong théng
14_( BlE 1612
I O 2 O O B S 8 g9 10 | dwif | 12 o |
13| thde | theic)

ABIMKL] XNL | TB | 5 | BP | 0 | 4 | ThéHing |BénVinPon L | Phuongyj | 3D | 0 | 0 A O
2BMKL] XNC [ TB [ 5 | BP | 0 | 4 | ThéHing | BénVinDon L | Phuongsy | 30 | 0 | 0 00000
3BIMKL] XNC [ TB [ 5 | BP | 0 | 4 | ThéHing | BénVinDon L | Phuongsy | 3E | 0 | 0 00000
4BIMKL] XNL | TB | 5 | BP | 0 | 4 | ThéHing | BénVinDon L | Phuongsy | 3F | 0 | 0 00000
SBIMKL] XNC | TB [ 5 | BP | 0 | 4 | ThéHing | BénVinBon L | Phuongsy | 3H | 0 | 0 00000
6BIMKL] XNL | TB [ 5 | BP | 0 | 4 | ThéHing | BénVinDon L | Phuongsy | 3 | 0 | 0 00000
7BMKL] XNC [ TB [ 5 | BP | 0 | 4 | ThéHing | BénVinBon L | Phuongsy | K | 0 | 0 00000
8BIMKL] XNL | TB [ 5 | BP | 33 | 4 | ThéHing | BénVinDon L | Phungyy | M | 2004 | 0 00000

(Nguon: Phong Ky thugt, Cong ty Cong vién cay xanh)

b. Dir lieu khong gian

Dir liéu khong gian duoc thu thap bang may dinh vi toa do GPS. Viéc sir dung may

GPS 1a do may GPS duoc thiét ké cho phép liy toa do véi sai s6 dudi 10 — 15m.

Toa d6 sau khi dugc ¢ thu thap ngoai thuc dia, ta sé duoc hiéu chinh toa do trén ban

dd, dwa vao sai sé hién thi trén may GPS va lay cac mbc & ngoai thuc dia nhu ngi ba,

nga tu, cong vién & cac tuyén duong lam chuan. Mdi cay trén mdi tuyén duong déu co

s6 thir ty va duoc danh sb bang son mau trang.

3.4. Chuan hoéa dix liéu

Sau khi cac dir liéu thudc tinh va khong gian da thu thap, ta bién tap lai cac dir liéu do

thanh mét dix liéu théng nhat va chi tiét. Tir ngudn di liéu da chuan hoa, ta s& xay

dung mot ngudn co so dit liéu hoan chinh.
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Bdng 3.2. Di liéu sau khi dwoc chudn héa thanh co so div liéu

qr | ™o [k | T | K| ki oy | e [ | T |0l gy L8 Sy Ny g | g | M
tréch ' - " | vién vién cdy | Cy | trong théng
! 1 2 3 4 5 b 1 § 9 0 )u R L O [ T I A A

1Bk XN | T | 5 | B | 0 |UGTOST|W07667| 4 |ThéHing| BéaVanBon | L [Phumgsi| O | 0 | 0 | 0 | 0 | 0 | 0 | 0
BnKLEl XN | TB [ 5 | PP | 0 |MGTB[10760%6) 4 [ThéMing|  BénVinBin Lo Pogl | 0 [ 0| o[ 0] 0| 0] 0
BNKLL| XN | TB | 5 | B | O | AT |W7662| 4 |ThéHimg| BénVanBon | L [Phumgi| E | O | 0 | 0 | 0 | 0 | 0 | 0
dBnKiL| | TB [ 5 | BP | 0 [WRTSN|07MT| 4 (ThéHing| BénVanBon | L [Pongy| ¥ | O | 0 | 0 | 0 | 0 | 0 | 0
S\BnKLL XN | TB | 5 | B | 0 |UGTRM|W760%| 4 |ThéHing| BéaVanBon | L [Phumgi| M | O | 0 | 0 | 0 | 0 | 0 | 0
6BMKLLl XNC | TB [ 5 | PP | 0 |MGTSB[10788122| 4 |ThéMing|  BénVinBin L [Pmgyi| 3 | 0 0| 0] 00 0 0
78K XN | T |5 | B | 0 |UGTRQ|W7603| 4 |ThéHimg| BénVanBon | L [Phumgi| X | 0 | 0 | 0 | 0 | 0 | 0 | 0
glBnKLLl XN | TB [ 5 | PP | B |UGTGE[10764) 4 [ThéMing|  BénVnBin L [Phuongss| M | 24 | 0 [ 0 | 0 | 0 0 0

3.5. Thiét ké hé théng

- Dya theo nhu cau quan 1y duoc néu & muc trén thi cdng cu quan 1y cay xanh d6 thi
tai Quan 4, TPHCM duoc thiét ké theo md hinh Server — Client. M6 hinh nay duogc

thiét ké trén nén tang ma nguon ma:

= Phan mém GIS ma ngudn mad: ArcEngine.

= H¢ quan tri co so dir liéu: PostgreSQL/Postgis.

= MOoi truong lap trinh: Visual studio 10.

= NgOn ngtt lap trinh: C# - Csharp.
M® hinh hé théng sau khi chay
-

\

‘\ PostGIS /

Hinh 3.13. M6 hinh hé théng sau khi chay
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- Theo moé hinh nay thi phia “Server” s€ quan ly ditliéu thudc tinh va khéng gian cua
cac dbi twong trong hé quan tri co s dit liéu PostgresSQL/PostGIS. Phia “Nguoi
dung” s€ twong tac vai dir lieu thdng qua céng cu quan ly cay xanh véi cac chirc
ning duoc thiét ké hd tro cho cong tac quan ly. Diéu nay phd hop véi nhu cau hién
thi va twong tac cac dir liéu khdng gian trén ban d6 nhu di néu trén.

3.6. Thiét ké co sé dir liéu

Tur dit liu da duoc chuan hoa, ta xay dung duoc co sé dit lidu. Co sé dit lidu duoc

thiét ké dua trén phan mém pgmodeler:

- Thiét ké mé hinh dir liéu bang phan mém pgmodeler

- Tir m6 hinh dit liéu, ta &nh xa qua hé quan tri co s& dit liéu PostgreSQL bang céch
xuat mot bang ma bang file *.sql trong pgmodeler. Tt file *.sql, ta s& import vao
PostgreSQL.

3.6.1. M6 hinh dir ligu

(= idcongviec text «pK» -
O tencongviec varchar(200) g idcay text «pk»
L idloai text
\(0, ) Otencay text
Otenduong text

O ngaytrong date

[ 910 vt geometry
(1l [ [ ) idloai_thongtincay text afkug»
congivec_has_many_chamsoc| 9 idcay_theodoicay text «fkug »
P —— Ox_lat geometry
Ox_long geometry

cay_has_many_chamsoc| =
]y | —— 09)

text

date

O idnhanvienchamsoc text

Q idcay text

text «fk»
amsoc text « fk »

@ idcay_cay text « fk »

Lt

-~

2. -has-one-mongrm‘rc.é}_has_one_rheodoicay}

thongtincay
text
O tencay smallint

O tenkhoahoc text

O xuatw text

O nhomloai varchar(200)
O chieucaotrungbinh smallint

nhanvienchamsoc_has_many_chamsoc|

1(0.1))
" nhanvienchamsoc
(= idnhanvien  text « pk »
Otennhanvien text
O ngaychamsoc date

O congviec text
Qidcay text

wpK»

O trangthai varchar(4)
Ole smallint
O bon smallint
O diachi  smallint

Hinh 3.14. M6 hinh di# liéu dwec thiét ké bang phan mém pgmodeler

M0 ta cAc mbi quan hé nhu sau;
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(= idcay text «pK»

O idloai text

8 :engay text 2 idloai text « Pk »
enduong text | O tencay smallint

O vitri geometry e W [ E text

Ox_lat geometry (cay_has_one_thongtinca¥§ |0 nhomioai varchar(200)

Ox_long geometry O chieucaotrungbinh smallint

@ idcay_theodoicay text « ik ug »

< idloai_thongtincay text afkug»

M&i quan hé: ddy 1a mdi quan hé giir bang cay (cay) va bang thongtincay (théng tin
cay).

M6 ta: mdi cay chi co thé c6 mot idloai, tenkhoahoc, hodc xuit xa. Méi quan hé caa 2
bang nay la phu thudc va khong doc 1ap véi nhau. Kiéu quan hé caa 2 bang nay la 1 —

1 (mot — mot).

cay
C= idcay text « PK » -
O idloai text theodoicay
8 :engay rext (= idcay  text « PK »
enduong text , O chieucao text
8ngaytrong date r[(O, 1)} & (0.1 O trangthai varchar(4)
'r' m ————————————— et —— N
S e one pecdoe) (018, Smelim
Ox_long geometry O diachi  smallint
< idcay_theodoicay text «fkug »
< idloai_thongtincay text «ficug »

M&i quan hé: day 1a mdi quan hé giir bang cay (cay) va bang theodoicay (theo doi
cay).

M® ta: mdi cay chi c6 thé c6 mot idcay, chieucao, hoic diachi cho riéng ban than cay
d6. Mdi quan hé caa 2 bang nay 1a phu thudc va khong doc 1ap véi nhau. Kiéu quan hé

cua 2 bang nay la 1 — 1 (mot — mot).

(= idcay text wPK »
O idloai text!

O idchamsoc text O tencay text

O ngaylamviec date O tenduong text

O idnhanvienchamsoc text (0.n)+ . —l.1fo ngaytrong date

O idcay text \ O vitri geometry

P idcongviec_congviec text « fk » cay_has_many_chamsoc, Ox_lat geometry

D idnhanvien_nhanvienchamsoc text « fK » Ox_long geometry

P idcay_cay text « K » @ idcay_theodoicay text afkug »
D idloai_thongtincay text «fkug »

M&i quan hé: day 1a mdi quan hé giit bang cay (cay) va bang chamsoc (chiam séc).
M6 ta: mot cay co thé dugc nhiéu nhan vién chim soc, nguoc lai, mot nhan vién cé thé
chiam séc nhiéu cdy. Méi quan hé giita 2 bang nay 1a doc 1ap véi nhau. Kiéu quan hé

cua 2 bang nay 1a 1 - * (mot — nhiéu).
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O idchamsoc rext

O ngaylamviec date

O idnhanvienchamsoc text il

O idcay text (0.n);} —(0.1)i¢= idcongviec text «PK »
 idcongviec_congviec text « k5| congivec_has_many_chamsoc. IO tencongviec varchar(200) I

hanvienchamsoc text « K »
text « K »

Mbi quan hé: ddy 1a mdi quan hé giit bang chamsoc (chim soc) va bang congviec (cong
Viéc).

M6 ta: mot cong viéc cd thé dugc thuc hién bai nhiéu nhan vién khac nhau, nguoc lai,
mét nhan vién c6 thé duogc giao nhitng céng viéc khac nhau. Méi quan hé giita 2 bang

nay 1a doc 1ap véi nhau. Kiéu quan hé cia 2 bang nay 1a 1 - * (mét — nhiéu).

nhanvienchamsoc

O idchamsoc rext
O ngaylamviec date G idnhanvien text « pk »
O idnhanvienchamsoc text ] ' [ 11O tennhanvien text
text @ ey O ngaychamsoc date
text « fk »| nhanvienchamsoc_has_many_chamsoc} O congviec text
ranvienchamsoc text « i » QO idcay rext
D idcay_cay text « i »

Mbi quan hé: day 1a mdbi quan hé gitr bang chamsoc (chim soc) va bang
nhanvienchamsoc (nhan vién cham soc).
M6 ta: mot ngay lam viéc hoic mot cay co thé duoc thuc hién bai nhiéu nhan vién
khac nhau, nguoc lai, mot nhan vién c6 thé duoc giao nhitng cong viéc cham soc cay
khéc nhau trong nhitng ngay khac nhau. Méi quan hé gitra 2 bang nay 1a doc lap véi
nhau. Kiéu quan hé caa 2 bang nay la 1 - * (mot — nhiéu).
3.6.2. Anh xa qua hé quan tri co sé dir liéu PostgreSQL
- Pé anh xa, ta ¢ 2 cach, tir mé hinh dit liéu da c6, ta chon Export tao file *.sql, luu
duong dan. Gom:
= Céach 1: tir thu muc Iuu file, ta mo file vira luu bang chuong trinh notepad hoac
wordpad, copy toan bd noi dung trong file. Khai dong PostgreSQL chon co so
dix liéu, chon Execute arbitrary SQL queries trén Tool bar, va chép toan bo noi

dung vira copy vao cira s6 SQL Editor.

l; & ] =

Hinh 3.15. Tool bar trong pgAdmin 111
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= Cach 2: ta vao menu Tools — Query tool, hodc bam t6 hop phim CTRL + E,
tiép theo cua s6 Query xuat hién, vao chon File — Open duodng dan dén file

*.sql vira tao.

Query - tronghien on p Ihost:5432 -on
F._T| Edit Query Favourites Macros View Help
New window ctl-N b | O D R Dg T W | P i O tonghien on postores@iocahost: 5432 v
Open... Ctrl-0 - Scratch pad

Save Ctrl-S
V| Delete Delete All
Saveas 4

Export.
Quick report...
Recent files

| Bt ctl-w
T ——————

Hinh 3.16. Mg file *.sql trong ci#a sé Query

- Cudi cung, ta thuc hién viéc truy van file *.sql vira tao bang cach chon Execute
Query trén Tool bar. Sau khi thuc thi Iénh Execute query, cac bang s€ duoc cai dat

trén héquan tri co so dir liuPostgreSQL.

; E | 5& . ‘ P #T () | |> [kp |>H &; - ‘ ‘E‘Dtronghien on postgres @localhost: 5432
P 55 S — == Execute query I =

Hinh 3.17. Tao cac bdng trong file *.sql bang lénh Execute query

- Két qua sau khi thyuc hién dugc thé hién nhu sau:

=[] tronghien
£ @ Catalogs (2)
% Event Triggers {0)
‘C'?.f; Extensions (7)
= @ Schemas (9)
=€ public
%3] Collations (0)
----- Domains {0)
FTS Configurations (0)
----- Wil FTS Dictionaries (0)
-%Z3 FTS Parsers {0)
-3 FTS Templates (0)
& % Functions {1094)
- % Sequences (7)
=-1[3 Tables (8)
!+. [’ﬁ cay
+--[-5 duong
hinhanh
nen
nhanvienchamsoc
spatial_ref_sys
ﬁ1eod0|cay

\ L+1

- % Tngger Functions (2)
H-[5) Views (4)

=& tjger

© tiger_data

- € topology

--/88 Slony Replication {0)

=
&

Hinh 3.18. Bang di# liéu sau khi dwoc anh xa
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- M0 ta céc bang dir liéu dugc anh xa vao hé quan tri CSDL PostgreSQL/Postgis nhu

Sau:
Bdng 3.3. M0 td cay
Cay
STT Tén thudc tinh M6 ta chi tiét Kiéu dit liéu
1|idcay(pk) ma cay (khdéa chinh) double precision
2lidloai ma loai cay double precision
3[tencay tén cay character varying
4[tenduong tén duong character varying
5({ngaytrong ngay trong text
6|x_long kinh d6 geometry
7|x_lat vido geometry
8lidloai_thongtincay(fk) khdéa ngoai tham chi€u |double precision
9lidcay_theodoicay(fk) khéa ngoai tham chi€u |double precision
Bang 3.4. M0 td thong tin cay
Thong tin cay
STT Tén thubc tinh M6 ta chi tiét Ki€u dir liéu
1|idcay(k) ma loai cay (khda chinh) double precision
2|tencay tén cay character varying
3|tenkhoahoc tén khoa hoc character varying
4|xuatxu Xuat x& character varying
5[{nhomloai nhém loai character varying
6|chieucaotrungbinh |chiéu cao trung binh character varying
Bdng 3.5. M0 td theo doi cay
Theo dodi cay
STT Tén thudc tinh | M6 ta chi tiét Kiéu dtr liéu
1|lidcay(pk) m3 cay (khda chinh) double precision
2|chieucao chiéu cao character varying
3|trangthai trang thai character varying
q|le e character varying
5|bon bébn character varying
6|diachi dia chi text
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Bdng 3.6. M0 td@ cham soc

Cham soc

ST |Ténthufctinh MG ta chi tiét Kiu ditliéu
1|idchamsoc(pk) ma chdm soc (khda chinh) double precision
2|ngaylamviec ngay lam viéc text
3lidnhanvienchamsoc ma nhan vién chdm sdc double precision
4fidcay ma cay double precision
5lidcongviec_congviec(fk) khda ngoai tham chiéu clia bang congviec va bang chamsoc |double precision
6|idnhanvienchamsoc_nhanvienchamsoc(fk) |khda ngoai tham chiéu clia ban cay va bang chamsoc double precision
Tlidcay_cay(fk) double precision

Bdng 3.7. M0 td nhdn vién cham soc

Nhan vién cham séc
STT Tén thudc tinh M6 ta chi tiét Kiéu dir liéu

idnhanvien(pk)

ma nhan vién (khda chinh)

double precision

tennhanvien

tén nhan vién

character varying

ngay cham soc

text

1
2
3|ngaychamsoc
4
5

congviec cong viéc character varying
idcay ma cay double precision
Bdng 3.8. M0 td cong viéc
Cong viéc

STT

Tén thudc tinh

M6 ta chi tiét

Kiéu dir liéu

1lidcongviec(pk)

ma cong viéc (khda chinh)

double precision

2|tencongviec

tén cong viéc

character varying

3.7. Import shapefile vao PostgreSQL bang phan mé réng PostGIS

- Trudc tién ta s& tao 6 file gom cac file: cay, thongtincay, theodoicay, congviec,
nhanvienchamsoc va chamsoc bing chuong trinh Arcmap, r6i export ra shape file.
T 6 file d3 xudt, ta s& import vao PostgreSQL. Sau khi dd import xong, ta vio

PostgreSQL bang pgadminlll, chon Plugins trén thanh cdng cu, réi chon tiép

PostGIS Shapefile and DBF loader 2.1
File Edit | Plugins | View Tools Help

5'3 &

PSQOL Console

PostGIS Shapefile and DBF loader 2.1

A\ u e

% (&g -]

Hinh 3.19. Plugins trong pgadminlll
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- Sau khi chon vao PostGIS Shapefile and DBF loader 2.1, s& xuét hién bang PostGIS
Shapefile Import/Export........ , click vao View connection details.....dién nhiing
thong tin can thiét cho database, ta chon Add file dé chon 6 file vira néu. Xong click

Open va OK d¢é tao shape file.

& PostGIS Shapefile Import/Export Manag... — = HE3SN
PostGIS Connecticn

View connection details...

Impeort | Export

Import List
Shapefile Schema Table Gec Column SRID Mode Rm

Add File

Options... Import About Cancel

Log Window

Connecting: host=lccalhost port=5432 user=postgres
password=""*"*"***" dbname=tronghien

Connecting: host=localhost port=5432 user=postgres
password=""*"""**" dbname=tronghien

Connecting: host=lccalhost port=5432 user=postgres
password=""""***" dbname=tronghien

Connection succeeded.

Hinh 3.20. Cira sé PostG1S Shapefile Import/Export

- Két qua: cac bang nhu cay, nhanvienchamsoc,....dd dugc import day du céc théng
tin cua cac shapefile.
3.8. Xay dwng chwong trinh quan ly
Cong cu quan ly duoc viét bang ngbn ngir I4p trinh Csharp trén moi truong Visual
studio 10. Do d6 muén viét duoc tng dung, trude tién ngudi ding can cai dit day du
nhitng phan sau dé tng dung c6 thé duoc tao va thuc thi, gom:
1. Visual studio 10 (chi c6 ban cai ndy méi c6 thé tich hop duoc ArcGIS vao trong
visual, nhitng ban khac khong thé tich hop duoc).
2. ArcGIS 10.0 (cac chuong trinh arcgis tir 10 tré vé sau van duoc).
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3. ArcEngine 10.0 (cac arcengine phai twong thich vai cac phién hiéu arcgis).
4. ArcGIS License Manager trong bo cai ArcEngine 10.0 (ddy phan bét budc dé co
thé tich hop ArcGIS trén nén Visual studio 10).

3.8.1. Tao project dé viét chwong trinh

- Sau khi qua trinh cai dit xong, ta vao Visual studio 10 dé kiém tra xem viéc tich
hop ArcGIS c6 thanh cong hay chua. O khung khai dong caa Visual studio, chon
New Project, xuat hién cira s6 New Project, & khung Recent Templates néu dong
chit “ArcGIS” thi ta d4 cai dit thanh cong. Néu khéng, ta thuc hién lai qua trinh cai

dat theo 4 budc o trén.

New Project ? IEN
Recent Templates NET Framework 4 v | Sort by: | Default v Search Installed Templates )
Installed Templates B il
VY Visual C¥| 2 #]  Windows Forms Application Visual C# ype.. Ut ) o
Wind A project for creating an application with a
indows o N ] ) Windows Forms user interface
Web |@ WPF Application Visual C#
Office
4 ArcGIS gc” Console Application Visual C#
Desktop Add-Ins "
Extending ArcObjects ;'% ASP.NET Web Application Visual C#
Server Object Extensions 1=C
CIQUd, ‘och| Class Library Visual C&
Reporting i
SharePoint ,_‘) 5 3 s ; 4
Silverlight i=ch ASP.NET MVC 2 Web Application Visual C
Test
WCE = ch Silverlight Application Visual C#
Workflow
Other Languages ;)C”} Silverlight Class Library Visual C&
Other Project Types ik
e . sl C2
Obline Temaites \ct, WCF Service Application Visual C#
Name: WindowsFormsApplication1
Location: c\users\tronghien\documents\visual studio 2010\Projects 7
Solution name: WindowsFormsApplication1 Create directory for solution
to source contro
["] Add |

Hinh 3.21. Dong chi# ArcGIS trong khung Recent Templates

- Khi di kiém tra thanh cong, ta click lién tiép vao Windows Forms Application (nhu
hinh 3.18) dé thyuc hién cdng viéc thiét ké va viét code cho chuong trinh quan Iy cay
xanh.

3.8.2. Thiét ké giao dién chirc ning cho chwong trinh

- Giao dién cua chwong trinh dugc thiét ké bang cac Toolbox sin c6 cua Visual
studio. Chuong trinh s& gém c6 cai form nhu: nhap thém thém cay, nhap thém céng

viéc, nhap thém nhan vién, hinh anh, form dé chay ban db cua Arcmap.....Chuong
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trinh ¢6 chirc ning tim kiém va thong ké sé luong cy cua ting loai. Mdi form ciing
duoc thé ké dé co thé thém, stra, x6a, hoac xut ra file excel, cling nhu file word véi
form chtra ban d6. Vai form chira ban d6, c6 thé thém cay truc tiép trén ban d6 dang
vi tri can thém maot cach dé dang.

- Cac label: tén cay, té€n duong, vi tri....... cling nhu céac textbox, combobox thé hién
turong trng Voi cc gia tri cua tung label ¢ tirng form.

- Chuong trinh button nhu: nhap, thém, x6a....dé d& dang cho viéc thuc hién.

So @ thiét ké chire niing chwong trinh quan ly cay xanh

Chuong trinh quan Iy

A

Nguai quan Iy Nguai ding
\ \ A \i A\ i
Quanly Déng nhap Thao t4c trén ban Xemthong tin - Timkigm
do
Thém, stra, x0a Phéng . fhu g T, -
o0 8 di e L L Inthongtincan | | | Timkiemkhong | |
' > Xem foan man thiét ra file Excel gian
hinh
Nar:lg(;:ap.t l\(hr?a Di chuyén bén d6, Théng k& s0 Tim kiém theo U
chuong tan | réchudt,imioa | | lvongcdyclamit— | kncathuctinh |
do loai céy —
Tr:aygmt fﬁem Do khodng cach
o1mat e —|va &nfhign céc 6p
thong tin
Nhiéu chirc néng
can thiet khac

Hinh 3.22. So' d6 chikc ning chwong trinh quan Iy cay xanh
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CHUONG 4. KET QUA NGHIEN CUU

Hoan chinh chuong trinh quan ly cdy xanh trén dia ban Quan 4, TPHCM. Chuong
trinh quan ly c6 céac chirc niang xem ban d6, thong ké, tuong tac véi ban do, quan 1y,
tim kiém va truy van di liéu. Chirc ning cua chuong trinh danh cho ngudi quan Iy va
ngudi st dung tuong ddi gidng nhau. Tuy nhién, khi nguoi dung ding nhap, néu 1a
khong phai 1a ngudi quan ly thi s& khéng thé dung dugc cac chirc nang stra va x6a cia

chuong trinh quan ly cdy xanh.

Chuong trinh quan ly cay xanh thé hién cac 16p dir liéu vé thong tin nhu: nén ban do
Quan 4, tén duong, tén phuong ciing nhu ranh gidi gitra cac phuong, vi tri ctia cac cay,

cac cay cAm trong. Cac budc xay dung chuong trinh gom cac budc sau:

e Budc 1: Xay dung co sé dit liéu, thé hién dit liéu 18n phan mém Arcmap, tao cac
shapefile cta cac dir liéu. Nhap (import) cac shapefile da tao vao hé quan tri dir
liéu Postgres/Postgis.

e Budc 2: Viét chuong trinh, xdy dung giao dién, cac cong cu thao tac cho chuong
trinh bang ngdn ngit 1ap trinh C# trén nén Visual studio.

e Buoéc 3: Két néi chuong trinh quan ly véi ban d6 di tao bang phan mém
Arcmap. Dong thoi tao két ndi chuong trinh quan ly véi hé quan tri Postgres.

e Budgc 4: Thé hién cac 1op dir liéu 1én chuong trinh. Truy van véi cac dir liéu
thuoc tinh va dr liéu khdng gian.

e Budc 5: Hoan chinh va dong géi chuong trinh.

4.1. Giao dién chwong trinh
4.1.1. Giao dién va chirc niing ding nhap — két ndi
- Pay 1a form c6 chirc ning két ndi gitta chuwong trinh quan ly va hé quan tri co so dit
liu PostgreSQL. Form ciing c6 chtic nang cho nhin thay mat khau phong truong
hop mat khau khé viét.
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Pang nhap

Hinh 4.1. Giao dién diang nhdp vao chwong trinh

- Khi dang nhap bang quyén quan 1y, chuong trinh quan ly s& béo 1a dang nhap dung
Vi quyén quan Iy (admin).
ag Dang nhap - o

Pang nhap

admin True

=

Hinh 4.2. Giao dién ding nhap véi quyén qudn ly

- Sau khi diang nhap véi quyén quan ly, cac chic ning stra va x6a sé& duoc tu dong
kich hoat trong tat ca giao dién cta chuong trinh.
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Khung nhap thém Nit chiic nang
Dcay 1 H Ngay iéng = 7]
IDlosi o e L]

© Nnapthéem
Tencay E S L ]
Tén dudng L :I:‘__‘
Danh séch nhap thém
D cdy. | Dloai | Tencdy | Tendusng | Ngaytong | Kinhdo
b |— 3 Phigngvj  BénVanDon 106705372
2 23 Phugngvj  B&nVanDbn 106.705334
3 23 Phigngvj  BénVénDon 106.705296
4 3 Phigngvj  Bé&nVanBbn 106.705268
5 23 Phudngvj  B&nVanBon 106.705235 & XuéitExcel
6 3 Phugngvj  BénVanBbn 106.705075
s 23 Phiidna it Ré&n\/4n an 108 7
i
@ Timkiem | | | Nnhaptikhéa

Hinh 4.3. Chirc nang sira va xéa dwot Kich hoat

- Khi ding nhap bang tén nguoi dung, chuong trinh quan ly s& bio ding nhap véi tén
nguoi dung.
o Ding nhap - o iEl

Pang nhap

Hinh 4.4. Giao dién ding nhdp bang tén ngwoi dung

- Sau khi dang nhap véi quyén quan ly, cac chic ning stra va x0a sé duoc tu dong

“khoa” khong thé dung duoc trong tat ca giao dién cua chuong trinh.
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Khung nhap thém Nt chiic nang

IDnhadnvién = Ngay cham séc [ .- B © Hiénthi
Ténnhanvién E ID cay ‘:I (© Nhap thém

Céngvisc | % sia

Danh séch nhdp thém

@ Xéa
ID nhan Tén nhan - Ngay
vién vién 1 Céngviée | chamsse | Dc&
= %% Refresh
& Xust Ecel
QTmkém| | |  Nnaptikhéa

Hinh 4.5. Chirc nang sira va x6a bi khoa

- Ly do cac chuc ning stra va x6a bi khoa khi ding nhap bang tén nguoi dung 1a dé
tranh treong hop nhiéu nguoi ding vo tinh sira hoic céc x6a dir liéu di co trong hé
quan tri.

So d6 mo ta chirc ning ding nhap — két noi
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Pang nhap - két nbi

Ngwoi quan ly Ngwoi dung

Hé théng két ndi
| va do tim tén dang|_
"| nhap da lwu trong |

hé théng
y N
Bao dang nhap Bao dang nhap
v&i quyén quan tri vol quyen hgwrotl
; dung
y N
Dung day du tat Han ché chac
ca cac chuirc nang nang slra va xoa
clia chwong trinh clia chwong trinh
quan ly quan ly

Hinh 4.6. Pang nhdp bang quyén qudn tri hodc nguwoi dung

4.1.2. Giao dién chinh
- Sau khi d3 hoan thanh ding nhép, giao dién chinh cua chuong trinh s& xuat hién. T
giao dién chinh, nguoi quan Iy hodc ngudi ding co thé cap nhat hoic truy van cac

théng tin.
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Cdy Nhinviénchimséc Theoddicdy Thongtincdy Hinhanh Bindd Trogidp Thodt

/"' Danh séch chifigtcay | Danh séach nhan vién chém séc céy I Thdng ké cay I Thdng ké s luidng cay ctia mdt khu vic ]

IDcay IDloéi Tencay g:: K02 rendiong  Neemboa T | Ml
AL 23 Phudng vy Delonixregia ~ BénVanBan Tét

2 23 Phudng vy Delonixregia ~ BénVanBan Tét

3 23 Phudng v Delonixregia ~ BénVan Bon Tét - |

4 3 Phucngvi _Delonixregia_ B&nVanBn i
4 ’

¥ Thoat

Hinh 4.6. Giao di¢n chinh cia chwong trinh

- Tur giao dién chinh, ngudi quan Iy hoic nguoi ding cd thé click vao cac menu strip
dé truy van di liéu (nhap thém, stra, X0a, Xuat bao cdo....), hodc tuong tac voi ban
do.

- Pé hién thi thdng tin ¢ giao dién chinh, ngoai thong tin di c6 & hé quan tri dit liéu,
ngudi quan Iy hodc ngudi dung cé thé nhap thém dit liéu vé cay, nhan vién cham
soc...Sau khi da nhap dir liéu thanh cong, ngudi quan Iy hodc ngudi ding s& hién
thi thong tin da nhap thém & ngoai giao dién chinh. Thong tin hién thi & ngoai giao
dién chinh s& duoc ndi véi nhau theo thuat toan inner join.

4.1.2.1. Chirc ning thém, sira, X6a, tim kiém....thudc tinh va hién thi khéng
gian caa d6i twong
a. Vé thudc tinh

- Chirc nang thém: thém mot tén ciy, loai ciy, tén nhan vién cham séc, ngay trong,
ngay chim soc, hodc tén duong tai noi cay dugc trong. O chic nang thém, nguoi
ding phai nhap day du dir kién vao cac khung quy dinh. Tuong tu cho cac form
khéc.

e Truong hop 1: Trang ID da c6 trude do
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o

- =N

Nhép thém nhan vién cham séc cay
Khung nhap thém Niit chiic ndng
ID nhan vién 3 %) Ngay cham séc ‘ 29-Apr-14 © Hién thi
e ]
Tennhanvien  Trong "l Deay © Nap them
Céng viéc batsdu % sia
Danh sach nhap thém

|f/—‘

S

p-9) 1D nhan vién 3 d ton tai

Ténnhan

4
.
g

@ Xoa

“% Refresh

L | Nnapukncs X Thoat

Hinh 4.7. B&o 141 khi triing véi ID di cé

e Truong hop 2: Nhap thiéu mét dit kién

L

Khung nhap thém
D cay

ID loai

Téncay

Tén dudng

Danh séch nhap thém

Nhap thém cay
W Ngay trong W
% B Kinh 6 123
Phucngyy 1] Vids [ ]

Khéng thé nhap thanh cong.
Thiéu théng tin Vi do!

1
a

Nit chiic nang
Hign thi

Nhép thém

‘Dloasi  Téncay

2% Saoden
25 Sao den Vinh Khénh
25 Sao den Vinh Khanh 106.706681 10}
25 Sao den Vinh Khanh 106.706753 |10
25 Sao den VinhKhanh  01-May-14 . 106.706831 10]

i

Q Timkiém | |

Nhap tli khda

Hinh 4.8. Nhdp thiéu di kién vé vi d
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- Chirc ning stra: Stra tén cdy, loai cdy, tén nhan vién chim soc, ngdy trdng, ngay

chim soc, hodc tén duong tai noi cay duoc trong.Khi mudn sira mét dit kién nao thi

chi can click chudt vo dong (rows) chira dit kién d6 va sta truc tiép 1én khung

(combobox hoic textbox) chira dir kién d6. Tuwong tu cho cac form khac.

o Nhap thém cay
Khung nhap thém
ID cay 1863 = Ngay trong 4 -
= =
ID loai 25 = Kinh d6 106.706831
Ton cay Sao den [ Vids 10.760666
Tén dudng Vinh Khanh [~]
Danh sach nhap thém
ID cay ID loai Téncay Tén dudng Ngay tréng Kinh dé Vi
1859 25 Sao den Vinh Khanh 106.706518 10.}
1860 25 Sao den Vinh Khanh 106.706597 10
1861 25 Sao den Vinh Khanh 106.706681 10.]
1862 25 Sao den Vinh Khanh 106.706753 10
» 1863 25 Sao den Vinh Khanh 01-May-14 106.706831 10,
* =
~|
Kl ] r |

G Tim kiém

Nhap tli khéa

= D“l

© Hiénthi

&) Nhap thém

@ Xoéa

“% Refresh
& XuatExcel

3K Thoat

Hinh 4.9. Sia thong tin vé ngay thang tréng cay

- Chlrc nang xo0a: stra tén cdy, loai cdy, tén nhan vién cham soc, ngay trong, ngay

chim soc, hodc tén dudng tai noi ciy duoc tréng. Tuong tu cho cac form khéc.

] Nhap thém cay
Khung nhap thé
ID cay 1862 [~ Ngay trong -
IDloai 2% B Kinh d6 106706753
Téncay Sao den = Vido 10.760708
Tén dudng Vinh Khanh =]
Danh sach nhap thém
idcay idloai tencay tenduong ngaytrong geom x| &
1858 25 Sao den Vinh Khanh 0101000000F... '10€
1859 25 Sao den Vinh Khénh 01010000004... | 10€;
1860 25 Sao den Vinh Khanh 0101000000E... 10€
1861 25 Sao den Vinh Khdnh 01010000001... 10€
> 1862 25 Sao den Vinh Khénh 01010000006... 10€
* =
i
A ] »
& Tim kiém Nhap tii kh6a
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chiic nang

© Hiénthi

&) Nhap thém

¥ Sia

@ Xoa

“Z Refresh

&% XustExcel
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- Chire nang tim kiém thdng tin theo tir khda: chirc ning nay cho phép nguoi sir ding
tim kiém nhitng thong tin caa cac cay theo tén cua ting loai, hoic tim kiém tén nhan
vién chiam soc cdy, hoic tén mot doan dudng trong loai cAdy ma nguoi ding mudén
thdng ké sé luong.

e Tim kiém theo tén cay: loc tat ca cac con duong, ngay trong, toa do, sé thi ty o

tén cdy ma ngudi dung can tim kiém.

o Nhap thém cay = 1=
ID cay 1 - Ngay trong - - & © Hién thi
D loai = Kinh d6
&) Nhap thém
Tén cay i Vi dé
£ Sua
Tén dudng
@ Xoa

Danh sach nhap thém

ID cay ID loai Téncay Tén dudng Ngay trong gid Kir |
> 1" 2 Bang Bé&n Van B6n 11 ‘UED “% Refresh
28 2 Bang Bé&n Van Bon 28 10€
29 2 Bang Bé&n Van B6n 29 10€
30 2 Bang Bén Van £6n 30 10€;
32 2 Bang B&n Van B6n 32 10€ <& XuatExcel
498 2 Bang Budng s6 41 498 10€
1001 2 Rana L& Ou&e Hiina 1001 10c
< ] » il
[& Timkiem | [Bang Nhap tii khéa 3¢ Thoat

Hinh 4.11. Tim kiém cay Bang

e Tim kiém theo tén duong: loc tat ca cac cay, ngay trong, toa do, s6 thir tu thudc

tén duong ma ngudoi ding can tim kiém.

46



| Nhép thém cay - oEd|
<hung nhap thém

D céy 1 -] Ngay tréng -s - @ Hignthi

ID loai n Kinh d6

) Nhap thém
Tén cay B Vi dé

£ Sla
Tén dudng |

@ Xoa
Danh sach nhap thém
Tén cay Tén dudng Ngay trong gid Kinh dé Vi dé &
Lim sét Hoang Diéu 610 106.706095 10.764573 B “ Refresh
Vi slia Hoang Diéu 611 106.705575 10.764352
Lim sét Hoang Diéu 612 106.705984 10.764524
Man Hoang Diéu 613 106.7054%4 10.76432
Lim sét Hoang Diéu 614 106705268 10764222 & XuatExcel
Lim sét Hoang Diéu 615 106.705185 10.764195
|im et Hnana Didu R1R 108 70509 10 784153 i
q [ ] »
[ Timkiém |  Hoang Diéu Nhap tu khoa X Thoat

Hinh 4.12. Tim kiém theo tén dwong Hoang Diéu

- Chire nang xuét ra excel: chiic ning nay cho chép nguoi dung xuat ra file Excel mot

cach nhanh chéng va dé dang. Dung cho cong viéc bao céo sé liéu.
b. Vé khong gian

- Chire nang thém, stra, x6a vé mat khong gian cia form hoan toan giéng voi form
thudc tinh. Tuy nhién, & form chira théng tin khdng gian (toa do) ta cd thé thém ddi
tuong truc tiép bang cach ré chudt dén vi tri can thémva click lién tiép vao vi tri d6
dé xuat hién form c6 chirc niang thém, stra, x6a vé mat khong gian. Sau khi di thém
hoic x6a xong, ta tro lai form ban d6 va bAm vao nut refresh dé hoan thanh. Néu ta
thém cay thi trong form ban dd s& xuét hién vi trf ta vira thém. Nguoc lai, néu ta xda
thi trong form ban do vi tri cay ta vira x6a s& khdng con.

- Hoic néu nguoi dung d3 co sin toa do cua cay thi c6 thé thém nhu trong trudng hop
thém thudc tinh di dé cap & trén. Tuong tu cho trudng hop xda.

e Truong hop 1: thém toa do cia mot cay.
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Ban do

Search Tools

& 00

Nndp e " Tinkcém W HEMRBCE 0L2E0 SO

Hién thi ban 46

Céc ldp (Layers)

B = layers A
B camtrong
)

B M cay
[ ]

= @ allcay
)

= @ duong
2

= M nen
=

=M al
-

Toan canh

X:106.703089795068 Y:10.7481542739301

Hinh 4.13. Bin dé trwéc khi thém cay

Tools

Mok Timokin oo HBRXRBrEOIZE

Cie ¥ (Lapes)
= Gyes 4]
= B camtizeg
.
cay
[}
& alicey
L]
= 4 deorg

.

.3

Todn cieh

005 NS08 Y10 T S8S00TY

Hinh 4.14. Vi tri cdy sau khi dwoc thém
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e Truong hop 2: x0a toa do cua cay

% Ban 65 - ol
Search Teols
. Tt $oo0fm HUNPBC@OLZBOID 2
Hin tibn 43
Cic idp Layens) ¢ — — wm= -7 a3 1
. 5 1.8 P X N / { &
7 Layers a e =% 5 ‘. 85 'f § &>
¥ camtiong /I, - t. . : t_{ - O
. g \ 5
My 5
"
M alcay
(]
B duong
o nen
E>-"‘
Todn cérh

Subsgilar
Proong3d |

X106 700083735068 Y 10 7481542735001

Hinh 4.15. Vj tri cay vira thém da dwoc x0a

- Chuire nang hién thi vi tri khdng gian cua d6i tuong: chirc ning nay cho phép ching
ta ding toa d6 cua dbi tuong ciy da co dé tir toa d6 do, ta biét duoc vj tri chinh xac
cua cy o Vi tri nao trén ban do

- C6 2 cach: nguoi dung c6 thé nhap truc tiép toa do cua cay can hién thi.

e Céch 1: dung cong cu Go To XY & form ban dd. Khi click vao cong cu, s&
Xuat hién mot bang dé cho nguoi ding chén toa do vao (theo long — kinh
d6, lat — vi d6). Sau khi dd chén xong, vi tri cAy can hién thi s& hién nhan
(toa d6 cdy) hoic mot chop sang tly theo nhu cau cia ngudi sir dung.

Tools

oo HEMRRC@202 20802

Go To XY

B

Hinh 4.16. Cong cu Go To XY ¢ form bdn dé
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Hign thi ban d : Go To XY (Dggrees Minutes Seconds) n
E O G = -

T Long: | 106°42'42.863°E Lat: | 10°45'21.449N

Hinh 4.17. Vi tri can hién thi la diém den da dwoc dan nhan

e Céch 2: dung cong cu Identify & form ban d6. Khi click vao cong cu, s& xuat
hién mot bang chtra tén cua cac cdy. Khi nguoi dung click vao mot tén, sé co
mot chép sang hién thi vi tri cua cay do6. Han ché cua cach nay la cong cu
Identify chi chta mot lugng tén cay nhat dinh (tir 1-250 cay), vi thé s& gay kho
khin cho nguoi st dung néu sé luong cay vuot qué gisi han hién thi cua céng cu
nay. Mot han ché khac 1a nguoi ding khong thé hién nhan 1én trén ban d6 nhu

cach 1.
Tools

doom HEVWRBCEYOLZEORNS

Identify

Hinh 4.18. Cong cu ldentify ¢ form bdn dé
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O ldenity ?
ntrod: — |
?_Mfm’ﬂ: ‘TW"I
Eress —ih
3y Phuang vy
D3y
bng Phutng vi
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L
* Phugng v
Phutng v vy
Location: 106, 704%4 o °
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Hinh 4.19. Vi tri cdy Lim sét sau khi dwoc click

4.1.2.2. Chire ning hién thi va luvu trir hinh anh
Chtrc ning nay hé trg cho ngudi dung xem hoac luu trit hinh anh cia mot loai cay.
Hinh anh cua loai cay thuong 1a hinh anh vé 14 hoic hoa cua loai cay duoc hién thi.
a. Hién thi hinh anh

Khung nhap - {Hinh 3nh |

Tén cay |Ba dau
R —
Tén khoa hoc |Hura crepitans L|

Chi&u cao trung binh (m)

S6 lidng |6
Thuéc loai |camdng
Busng dan [DA\Study\Gradu|

Nut chiic nang

@ Hign thi i ‘@ Nhap thém ‘ ¥ Sia |© x6a | |@ Chon hinh ‘ |2 Refresh 19€ Thoat ‘
Danh sach
S Tén khoa Chi&u cao = oS = = =

} Téncay ’ fem trung binh S6 ludng L Thubc loai ‘ Buidng dan I
> |Ba dau Hura crepitan... 6 Camtréng D:AStudy\Gra...

Bang Terminaliaca.. 10-15m 43 Cam trong D:\Study\Gra..

Béang lang Lagertroemia... 10-i5m 179 D:\Study\Gra.

[@ Tmkem| | | Nhaptikhéa

Hinh 4.20. Hinh ld cdy Bd dau
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b. Luwu triv
Chtre nang Iuu trit hinh anh cho phép ngudoi dung c6 thé cap nhat hinh anh vé mot loai
cay vira duoc thém vao hé théng. Hinh anh cua cay sau khi dugc thém s& duoc luu

triru trong hé quan tri co so dir liéu PostgreSQL.

Khung nhap [Hinh 3nh |
Téncay Diia
Tén khoa hoc Cocos nucifera
Chigu cao trung binh (m) 30m
S6 ludng 1
Thudc loai Camténg |+
Buding dan D:\Study\Gradu:

Nt chiic nang

© Hién thi & Nhap thém # Sia @ Xoa @ Chon hinh “Z Refresh I Thoat
Danh sach
AN Tén khoa Chiéu cao = A % 3 x
Tén cay Boc trung binh S6 ludng Thuéc loai Budng dan

|Dau Dipterocarpa... 30-40m 4 D:\Study\Gra...
» Dira Cocos nucifera 30m 1 Camtréng D:\Study\Gra...

Gao Anthocephalu... 35m 2 D:\Study\Gra...

Q Timkiém Nhap tti khéa

Hinh 4.21. Luu trir hinh dnh

4.1.2.3. Chikc ning thong ké
Chure nang théng ké cia chuong trinh quan 1y cho phép ngudi s dung thdng ké ting
loai cay, théng ké toan bo lodi cdy, hoic thdng ké sb lugng cdy tai mot khu vuc hay
mot con duong trong dia ban Quan 4.
- Chirc ning thong keé tirng loai: & chirc nang nay, cho phép ngudi dung cé thé ding
combobox dé kiém tén loai cay. Hoac néu mudn théng ké nhanh, nguoi ding cé thé

danh tén truc tiép dé thong ké tén loai cay do.
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Cdy Nhanviénchimséc Theoddicdy Théngtincdy Hinhanh Bandd Trogitp Thoat

Nn3p ti knéa

Hinh 4.22. Théng ké tirng cay

14
A

- Chirc niang thdng ké toan bo: chirc ning nay giup ngudoi dung thdng ké toan bo sé
luong loai cay mot cach dé dang.

Cdy Nhanvién chimséc Theoddicdy Théngtincdy Hinhanh

Bandd Trogiip Thoat
" Danhséch.chitiét ciy | Danh séch nhén vién chém séc ci

S lidng Niit chic nég
cay [ |

T | epue

Hinh 4.23. Théng ké toan bg

- Chirc nang thong ké mot khu vuc: chire nang nay giup nha quan ly c6 thé kiém soat

s6 lwong mot lodi cay tai cac diém vi tri nhat dinh nhu trén mét con dudng hoic
trong cong vién.
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o) Quan Iy cay - o IEl

3

Cay Nhanviénchdmséc Theoddicdy Théngtincdy Hinhanh Bandd Trogidp Thoat

Danh séch chitiét cay | Danh sach nhén vién cham séc cdy | Théng ké cay’  Théng ké s5 ludng cay cim mét khu viic |

Nt chiic nang

Khu viic S6 ludng : S

e |l Thongke |

» Khanh HGi - chun... 50 -
Budng s6 48 1 Lim sét [=]

Khanh HGi - chun... 66
i

<] !
Nhap ti khoa

| & Xxuétbsocdo |

K Thoat

Hinh 4.24. Chire ning thong ké mét khu vc

4.1.3. Giao dién ban do
Giao dién chira théng tin ban do ¢ céc chie nang sau:
- Bat/ tat cac 16p thong tin co trong ban dd. Céc 16p thdng tin c6 thé bat hoic tit cung

lic hozc lan luot tirng théng tin tdy theo nhu cau caa ngudi dung.

Cécl6p (Layers)

= = Layers

= O
5

5@ cay

= @ allcay

= ® duong
= nen
O
5 M al
= & B o i . Pruon e Tod st o4 E
= e 4 %{*"’:‘ 55814 75 M sivwépn o
OpenStreetMap ASRR N » v CONNG i .
“ o A Xémghid
# Vinh Hi
7

oF ? S /
5 N\ . S
o o BN g o,

Kinh d8:106.71780404566
Vi d6:10.7570304817774

Hinh 4.25. Tt l6p cay cdm tréng

- COng cu tuong tac v6i ban do: xay dyng thanh cdng cac cong cu tuong tac ban do
nhu: xem toan man hinh, di chuyén, phéng to, thu nho, do khoang céch, thém
shapefile, hién thi form dang nhap khi click truc tiép vo ban dd.

Tools

oo BREHOL 0N AY]

Hinh 4.26. Cac cong cu twong tic
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4.2. Y nghi caa deé tai

- Xay dung mot chuwong trinh hién thi, quan ly thdng tin cdy xanh phuc vu cho cong
tdc quan ly cay xanh d6 thi tai dia ban Quan 4. Gitp ngudi dung thuan lgi trong viéc
tim kiém, truy vin mot sé thdng tin thudc tinh ciing nhu théng tin khéng gian mot
cach dé dang. Bong thoi, giup ngudi quan ly d& dang lwu trix, quan ly, truy van cac
théng tin nhanh chong, chinh xac, giam chi phi, hiéu qua cao.

- Hién thi mot cach day du, truc quan cho ngudi quan 1y biét dugc vi tri cling nhu toa
d6 céc cay bi sdu bénh hoac cac cay bi cAm trong hoic cac cay bi hu hong do thién
nhién, con ngudi... T d6, dé ra cac giai phap khac phuc, bao quan, di doi, trong
méi & c&c vi tri cay bi hu hai hodc cac cay cim trong.

- Tao tién dé cho viéc quan Iy cay xanh bang cong nghé ma nguén mé cua Arcigs,
cling nhu cong nghé luu trir bang hé quan tri Postgres/Posgis mot cach hiéu qua,

nhanh chong, ciing nhu tiét kiém chi phi quan ly.
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CHUONG 5. KET LUAN VA KIEN NGHI
5.1. Kétluan

Cac két qua dat duoc cua dé tai:

- Tim hiéu cdng cu lap trinh ma nguén ma ArcEngine, cling nhu hé quan tri co s di
liéu thudc tinh va khong gian PostgreSQL/Postgis cho viéc phuc vu xay dung tng
dung GIS cy thé la trong quan ly cay xanh.

- Tich hop ban dd trong Arcgis vao chuong trinh quan Iy, va cac cong cu sin c6 cua
ArcEngine dé tuong tac voi ban d6.

- Hoan thanh viéc thiét ké cac chtic ning cling nhu giao dién cua chuong trinh phuc
vu cho viéc quan 1y, twong tac véi ban do ciing nhu thong ké, bao céo cay xanh.

- Phan quyén gitta ngudi quan 1y va ngudi dung.

Pé tai sir dung phan mém GIS ma nguén mo ArcEngine va cac phan mém méa nguon

mao khac nhu hé quan tri co s¢ di liéu PostgreSQL/Postgis, moi truong lap trinh ngdn

ngit C# trong Visual studio.Xay dung chuong trinh c¢6 y nghia thiét thuc va hd tro tot
cho cbng tac quan ly cay xanh do thi

Han ché cua dé tai:

- C4c chire ning cua hé thdng van chua hoan thién (chi bao gdm nhap mai, stra, x0a,
Xuat béo c4o)

- Khéng tryc tiép truy van cac di liéu vé khong gian nhu tim kiém, zoom téi déi
tuong sau khi tim kiém, khong thé hién duoc céac thong tin khi click tryc tiép vao
dbi twong trén giao dién ban ¢6 ma phai qua giao dién khac dé xem thong tin.

- Lép théng tin trén ban d6 con it (chi bao gém toa do cay, phuong, ranh giéi phuong,
duong).

5.2. Kién nghi

- Tiép tuc nghién ctu hoan thién hé théng quan 1y cay xanh, xay dung chirc ning tim
kiém vé dir liéu khong gian, chirc ning giao dién bao dudng cay xanh.

- Nghién ctu cac dy an ¢ st dung phan mém GIS ma ngudn mé ArcEngine dé hoc
hoi va phat trién cong nghé GIS vao nhiing muc dich quan ly cu thé khac.

- Xay dyng thém cac dix liéu dé hién thi mot cach chi tiét trén ban dd nhu dit liéu vé

chiéu dai cua via he, nha cira, truong hoc, khu vui choi,. ...

56



- Dit liéu dau vao can khai thac thém chiéu dai via hé, khu vuc nao can trdng cay cao
tdn rong gidp cho viéc che phu va tao bong mat (cong vién, truc duong chinh,
nhiing con duong co via he rong, thoang....... ), hodc cy thap tan nho cho nhiing

khu vuc duong hep, nho.

- Pam bao dir liéu dwoc cung cép day du, cap nhat nhanh chong, thuong xuyén va
chinh xac.
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PHU LUC
Huéng dan cai dat chuong trinh quan ly. Cai theo thir ty sau:

1. Cai dat h¢ quan tri CSDL PostgreSQL (tai tai trang web:

http://www.enterprisedb.com/products-services-training/pgdownload#windows).

Chon hé diéu hanh twong thich cho chwong trinh may tinh khi cai.
2. Cai phan ma rong Postgis va ODBC cua PostgreSQL.
- Sau khi cai dat dat PostgreSQL thanh cong, chay file Application Stack Builder, tich
vao chon Postgis va ODBC dé cai dat. Click Next cho dén khi két thic qué trinh cai
dat.

] Stack Builder 3.1.1

Please select the applications you would like to install.

@ Elh- Add-ons, tools and utilities A
(=)= Database Drivers

...... [~ Npasqgl v2.0.14.3-1

------ [~ pgIDBC v8.3-1100-1

- PgOleDB v1.0.0.20

[+ Database Server

[+ Registration-required and trial products
[+ Replication Solutions

[=- = Spatial Extensions

... PostGIS 2.1Bundle for PostgreSQL 9.3 (32 bit) v2.1.3 (v2.1.1ir
[+~ \Web Development v
< >

'The official PostareSQL ODBC driver (32bit version). Packaged by EnterpriseDB.

:_Source code download: http:/fwww.enterprisedb.com/products/download.do

e | o> ] [ oo

Giao di¢n Application Stack Builder

- Hoan thanh qua trinh cai dat Postgis va ODBC xong, chay ttng dung PostgreSQL c0
tén 12 pgAdminlll. Nhap chudt phai, chon “New Database” dé khai tao noi co sé dit
liéu moi.

- bat tén cosodiliéu la QLCX (hoac tén tuy thich), muc Owner chon mac dinh la
Postgres, muc Template chon template_postgis, cac phan con lai démic dinh. Nhan
OK détao cosaditliéu.
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" pgAdmin Il -0
File Edit Plugins View Tools Help
PR @ ‘ 2l | A i
FORSE sk~
e % || Properties | Statistics | Dependencies | Dependents &
H Server Groups
=8 a Servers (2) Database Owner Comment A
=}-{] PostgreSQL 9.3 (localhost:5432) 9 postgres postgres default administrative connection database v
+]- Databases (2)
¢ >
#-4 Table| Refresh ;
47 Groug i %
{44 Login New Database...
& tronghien
Reports 4
< >

Retrieving details on databases... Done.

Giao dién tao méi co sé dix liéu

0.00 secs

- Sau khi d4 tao co so dir liéu mai, nhan chudt phai vao co sé dit liéu méi, va chon

Restore. Chon file .backup da ¢ san trong thu muc cai dit va nhan OK.

3. Cai dat chuong trinh quan ly cay xanh do thi

Chay file QLCX.setup, chon ngdn ngi, click Next dé tiép tuc cai dat.

Y

* Setup - QLCX

&

Wizard

continuing.

Welcome to the QLCX Setup

This will install QLCX version 1.0 on your computer,

Click Next to continue, or Cancel to exit Setup.

Next > ‘

Giao dién cai dat
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Chon dudng dan t6i thu muc dé luu file. Hodc dé mac dinh 1a C:\Program
Files\QLCX. Chon Next cho téi khi qua trinh cai dat két thic.

Select Destination Location
Where should QLCX be installed?

L Setup will install QLCX into the following folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

lC:Program Files\QLCX l | Browse...

At least 18.4 MB of free disk space is required.

Giao dién cai dat
Két qua sau khi cai dat, s& xuat hién chuong trinh quan ly cay xanh vai tén viét tit 1a

QLCX. Click chay chuong trinh s& xuat hién khung dang nhap.

Giao dién khoi dong cua chuong trinh
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