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T6i xin cam doan ddy 1a cong trinh nghién ctru cua riéng t6i, cac két qua nghién
ctru dugce trinh bay trong dé an 1a trung thyuc, khach quan va chua timg ding dé bao vé

1ay bat ky hoc vi nao.

To6i xin cam doan rang moi sy gitp do cho viéc thuc hién dé an da dugc cam on,

cac thong tin trich dan trong dé 4n nay déu duoc chi rd ngudn goc.

Ha Noi, ngay... thang... nam 2024

Tac gia ludn vian

Nguyén Thi Huyén Trang



LOI CAM ON

Trong subt thoi gian hoc tap, nghién ciru va hoan thanh dé an, t6i da nhan dwoc sy
huéng dan, chi bao tan tinh cua cac thay cd gido, su giup d&, dong vién cua ban be, dong
nghiép va gia dinh.

Nhan dip hoan thanh d¢ an, cho phép t6i duoc bay to long kinh trong va biét on sau
sic t6i TS. Pham Quang Diing va PGS.TS. Lé Thi Giang di tan tinh huéng dan, danh
nhiéu cdng stc, thoi gian va tao diéu kién cho téi trong sudt qua trinh hoc tap va thuc
hién dé an.

T6i xin bay to long biét on chan thanh toi Ban Giam dbc, Ban Quan 1y dao tao, Khoa
Cong nghé thong tin - Hoc vién Nong nghiép Viét Nam, B6 mon Mang va Hé théng thong
tin d4 tan tinh giup d& t6i trong qua trinh hoc tap, thuc hién dé tai va hoan thanh d& an.

T6i xin chan thanh cam on Ban cha nhiém nhom dé tai “Ung dung phan mém WebGIS
trong quan ly va phét trién ndng nghiép trén dia ban huyén Kim Ma va huyén Kim Son tinh
Ninh Binh” d4 gitp d& va tao diéu kién cho t6i duoc thuc tap trong suét qua trinh thuc hién
dé an.

T6i xin chan thanh cam on tap thé lanh dao, can bd cac x4, huyén Kim Son, tinh Ninh
Binh da giup d& va tao diéu kién cho tdi trong sudt qué trinh thuc hién dé an.

Xin chan thanh cam on gia dinh, nguoi than, ban bé, ddng nghiép da tao moi diéu kién
thuan loi va giup dd tdi vé moi mat, dong vién khuyén khich t6i hoan thanh dé an.

Mic du ¢6 nhiéu ¢b géng nhung do thoi gian ¢6 han va kién thire con han ché nén khong
tranh khoi nhiing sai s6t. Vi vy, tdi rit mong nhan duoc su gép ¥, huéng dan cua céc thay co
gido dé dé &n cua t6i duoc hoan thién hon.

Toi xin chan thanh cam on!

Ha Noi, ngay ... thang ... nam 2024

Tac gia luan van

Nguyén Thi Huyén Trang
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TRICH YEU LUAN VAN

Tén téc gia: Nguyén Thi Huyén Trang

Tén Luén vin: Xay dung hé thong thong tin quan 1y cay trong néng nghiép huyén Kim
Son, tinh Ninh Binh trén nén tang WebGis.

Nganh: Céng nghé théng tin M4 sé: 8 48 02 01
Tén co sé dao tao: Hoc vién Nong nghiép Viét Nam

Muc tiéu: Xy dung thanh cong hé thdng thong tin quan ly cay tréng néng nghiép huyén
Kim Son, tinh Ninh Binh trén nén tang WebGIS. Ung dung cdng nghé nang cao chit
luong quan ly cho dia ban 25 xa cua huyén Kim Son, tinh Ninh Binh

Phuwong phap nghién ctru

- Phuong phap str dung cac tai liéu tham khao: tham khao céc tai liéu chuyén nganh
vé linh vuc cdng nghé WebGIS, phat trién phan mém.

- Phuong phap diéu tra thu thap dir lidu: khao sat yéu cau tir nguoi sir dung va cac
chuyén gia néng nghiép dé xac dinh yéu cau cu thé. Tao cac phiéu diéu tra, khao sat, thu
thap dit liéu, két hop vai phong van tryc tiép can bo quan 1y va ngudi dan.

- Phuong phap diéu tra khoanh v& ban d6: s6 hod dit liéu cac 1op ban dd vé san xuat
cay tréng ¢ dia phuong nhu hién trang ving trong trot, hién trang ving sau bénh, ving
lien két thu hat dau tu, quy hoach trong trot cua dia phuong.

- Phuong phap xay dung co s dit liéu: tir dit liéu thd thu thap, phan tich dau vao,
dau ra cua bai todn quan 1y dé thiét ké co so dir liéu ph hop voi bai toan quan ly

- Phuong phap nghién ctu, lya chon va phat trién phan mém: nghién cau céc cong
nghé ph hop cho tng dung WebGIS vira dam bao tinh mé, tinh 6n dinh, d& bao tri, d&
phat trién. Sau khi nghién ciru ching toi lwa chon hé quan tri co s dit liéu ngudn mé
MySQL, ngdn ngir TypeScript va React)s, NestJs, NodeJS dé xay dung ung dung
WebGIS; Sir dung thu vién ban d6 ma ngudn mé Leaflet. Tich hop dit liéu dia Iy tir cac
ngudn khac nhau bang cach sir dung API va céac cong cu két néi dit liéu.

- Phuong phap kiém thu: tién hanh kiém thir va danh gia tng dung truéc khi trién
khai dé dam bao tinh 6n dinh va dang tin cay. Cac chirc nang déu duoc viét kich ban test,
testcase dé kiém tra hét cac truong hop dé bat céc 16i trén hé thong.

- Phuong phap danh gia va d6i sanh: Nhan xét, danh gia, so sanh dit liéu trén phan
mém véi dir liéu thuc té cua dia phuong.

Két qua chinh va két luan

Dé 4n da hoan thanh va budce dau dugc ung dung st dung tai dia phuong, bd san
pham bao gom:



- Co s6 dit liéu quan 1y phéan hé céy trong.

- B0 dit liéu ban d6 ma nhom dé tai da thuc hién sb hoa cua dia phuong va da duogc
tich hop Ién ting dung.

- Hé thong quan 1y nong nghiép phan hé cay trong tmg dung cho quan 1y 25 xa ciia
Huyén Kim Son cua tinh Ninh Binh

- Thu vién API dung chung va c6 thé sir dung dé chia sé, tich hop véi cc bén thir ba

Xi



THESIS SUMMARY

Master candidate: Nguyen Thi Huyen Trang

Thesis title: Building an agricultural crop management information system in Kim Son
district, Ninh Binh province on WebGis platform.

Major: Information Technology Code: 8480201
Training institution: Vietnam National University of Agriculture
Objective

Successfully building an agricultural crop management information system in Kim
Son district, Ninh Binh province on the WebGIS platform. Applying technology to
improve management quality for 25 communes in Kim Son district, Ninh Binh province

Research Methods

- Using reference documents: refer to specialized documents on the field of
WebGIS technology, software development.

- Data collection investigation: surveying requirements from users and
agricultural experts to determine specific requirements. Create survey forms, conduct
surveys, collect data, combined with direct interviews with managers and people.

- Digitizing maps: digitize data on map layers on local crop production such as the
current status of crop growing areas, current status of pest and disease areas, investment
attraction linkage areas, local crop planning.

- Building a database: from collected raw data, analyze input and output of
management problems to design a database suitable for the management problem

- Researching, selecting and developing software: researching suitable
technologies for WebGIS applications to ensure openness, stability, ease of maintenance,
and ease of development. After researching, we chose the open source database
management system MySQL, TypeScript language and ReactJs, NestJs, NodeJS to build
WebGIS applications; Using the open source map library Leaflet. Integrate geographic
data from different sources using APIs and data connection tools.

- Testing software: test and evaluate the application before deployment to ensure
stability and reliability. All functions are written with test scripts and test cases to check
all cases to catch errors on the system.

- Evaluation and comparison method: Comment, evaluate, compare data on the
software with actual data of the locality.

Xii



Main Results and Conclusions

The project has been completed and initially applied locally, the product set
includes:

- Crop subsystem management database.

- Map data set that the project team has digitized of the locality and has been
integrated into the application.

- Crop subsystem agricultural management system applied to manage 25
communes of Kim Son District, Ninh Binh Province

- Shared API library and can be used to share and integrate with third parties

Xiii



PHAN 1. MO DAU

1.1. TEN PE AN

“Xay dung hé théng thdng tin quan 1y cay tréng néng nghiép huyén Kim Son,
tinh Ninh Binh trén nén tang WebGIS”
1.2. PAT VAN PE

Ngay nay, Nong nghiép Viét Nam ngay cang khing dinh vi thé phat trién
kinh té dat nuéc. Nam 2023, nong nghiép Viét Nam tiép tuc khang dinh vi thé quan
trong, la tru d& cua nén kinh té, bao dam viing chic an ninh lwong thuc, cac can
dbi 16n cua nén kinh té va gop phan 6n dinh kinh té vi mé. Nhiéu diéu 'lan dau tién'
va nhiéu cai 'nhat' da xuat hién. Nganh nong nghiép Viét Nam nim 2023 ghi nhan
nhiéu con sé dang ghi nhan nhu xut siéu dat 12,07 ty USD, ting 43,7% chiém
trén 42,5% xuat siéu ca nudc. Ca nude co 6 mat hang xuét khau dat gia tri trén 3
ty USD gom: Hang rau qué, Gao, Hat diéu, Ca phé, Tém, G& va san pham g (theo
media.chinhphu.vn, 2023).

Cac cong nghé hién dai dang dong vai trd quan trong trong viéc thic day
néng nghiép thong minh tai Viét Nam, gbp phan nang cao hiéu qua san xuét, toi
ru héa tai nguyén va bao vé méi trudng. Mot sb cong nghé di duge ing dung vao
trong san xuat nong nghiép nhu IoT (Internet Of Things), hé théng cam bién thong
minh, may bay khong ngudi 1ai (Drone), Robot nong nghiép, dén cac mo hinh khi
hau thong minh nhu du bao va danh gia tac dong cta bién d6i khi hau 1én nong
nghiép dé phat trién cc giai phap canh tac thich ung. Hodc trong linh vuc cong
nghé sinh hoc tao ra cac giéng cdy trong chiu han, khang sdu bénh va phu hop véi
diéu kién thoi tiét khac nghiét. Hay ngay trong linh vuc tiép cin thi trudong va két
nbi chudi cung g viéc ing dung blockchain dé ting tinh minh bach va truy xuat
ngudn goc ndng san, giup néng dan tiép can thi truong toan cau va nang cao gia
tri san pham hay trong thuong mai dién ttr dé két ndi truc tiép néng dan voi nguoi
tiéu dung, giam chi phi trung gian va m¢ rong thi truong.

Trong diéu kién binh thudng, san xuat ndng nghiép vén bi anh huong bai
diéu kién thoi tiét, khi hau nén bién d6i khi hau s& khién cho viéc san xuat néng
nghiép gap nhiéu khé khan hon. Cung véi su phat trién cua hé thong thong tin dia
ly (GIS) thudc nhém cong nghé duoc toan cau danh gia 1a co budc phat trién nhanh
chéng va manh mé nhat. Ung dung GIS trong néng nghiép c6 thé néi 1a bude di
dung dan va thanh céng nhat caa nén ndng nghiép, GIS cung cap céc dir liéu hd
trg cho viéc nghién ciru dat dai, mia mang, dich bénh, thién tai va cho dén ca



nhitng &ng dung quan Iy vé cdy trong, vat nudi, thuy hai san, 1am nghiép... gilp
ngudi ndng dan phat trién mua vu ning suit cao, gitp nha nudc quan Iy an ninh
luong thyc.

Véi viéc phat trién nhanh vé ha ting céng nghé thong tin, ha tang Internet va
cdng nghé phan mém, linh vuc phét trién tng dung WebGIS ngay cang khang dinh
thé manh trong gitp ngudi sir dung co thé truy cip tng dung & moi noi, truc tuyén
trén moi thiét bi, quan ly dir liéu mot cach truc quan trén nén ban d6. Trong xu
huéng ca nude ddy manh van dé chuyén d6i sd, linh vuc néng nghiép ciing do dic
thi nén thuong chuyén ddi sé dién ra cham hon so véi cac linh vue khac nhu gido
duc, cong nghiép, kinh té, v.v. va viéc chuyén d6i tir quan ly tha cong sang viéc
quan ly st dung céng nghé thong tin ciing can ¢ nhitng tng dung tién phong dé
ngudi sir dung nhin thiy ngay duoc hiéu qua cua viéc tng dung chuyén doi s6 vao
trong ndng nghiép. Vi vay toi xin dé xuit dé tai “Nghién cizu cong nghé WebGIS
1#ng dung vao xay ding hé thong thong tin quan 1y cay trong nong nghiép trén dia
ban huyén Kim Son, tinh Ninh Binh”.

1.2.1. Muc dich

Xay dung hé thdng thdng tin quan ly cay trong nong nghiép huyén Kim Son,
tinh Ninh Binh trén nén tang WebGIS nhim cac muc dich sau:

> Poi véi nguwodi dan, ngudi siv dung:

Dé dang tim kiém, tra cizu: vé tinh hinh san xuét, kinh doanh, ché bién lién
quan dén linh vuc trdng trot, cdy trong trén dia ban. Hién thi dit liéu truc quan trén
ban d6 giup ngudi dan dé dang nam bat duoc thong tin, vi tri dia diém noi xay ra
su Kién.

Tin tiec c@p nhadt: cap nhat tin tac, canh bao, théng béo cua dia phuong dé
c6 phuong an phu hop trong linh vuc san xuét trong trot.

Thiic ddy hep tac, phat trién kinh doanh: hé théng quan 1y cac co sé cung
g vat tu, thiét bi, phan bon, gitp néng dan co thé tim thiy co s phi hop véi nhu
cau cua minh. Ngoai ra véi viéc quan 1y cac co so trong trot, ché bién ciing giup
cac doanh nghiép, hop tac x&, v.v. phéi hop, tim kiém cac co hdi dau tu cuing phat
trién.

> Poi véi nguoi quan ly

Quan Iy tinh hinh s@n xudt cay tréng cia cdc dia phwong: Hé thong gidp
cap huyén quan 1y duogc sb lidu béo cdo vé tinh hinh san xuat trong trot cua dia
phuong theo tirng ky bao cdo (theo nim, quy, thang hodc dot xuat) mot cach hiéu
qua. Giup viéc Iuu trix, quan ly mot cach tap trung, tranh bi phan manh, khéng



thong nhat giira cac dia phuong, tranh that thoét va giam cong tac thu thap sé liu
tha cong.

Hé tro  ra quyét dinh: Dya vao dir lidu bao céo cua dja phuong, nha quan Iy
c6 thé ndm dugc tinh hinh san xuat trong trot, tinh hinh kinh doanh, ché bién san
pham cay tai dia phuwong dé dwa ra cac phuong an phi hop. Hé thong sir dung ban
dd, c4c biéu dd giup biéu dién truc quan di liéu.

Thiic ddy chuyén déi sé trong linh vuc ndng nghiép: Nong nghiép 1a mot
linh vyc tng dung chuyén ddi s6 kho khin hon so véi cac linh vuc khéc vi nhiéu
Iy do nhu van d& con nguoi, co sé ha tang. Viéc tng dung thanh cong WebGIS
cho quan 1y cay trong, gilp cac nha quan 1y, nguoi dan thdy dugc tim quan trong
cua viéc trng dung cong nghé thong tin.

Quadn ly hiéu qud: Hé thdng gitp quan ly dix liéu tap trung, tranh bi mat mat,
viéc két xuét cac bao céo théng ké don gian va hiéu qua.

1.2.2. Yéu cau

Qua khao sét yéu cau cua dija phuong, cac nha quan ly, sé ndng nghiép va
phét trién néng thén Huyén Kim Son, mong mudn cua dia phuong xay dung duoc
hé thdng thdng tin quan ly cay tréng ndng nghiép huyén Kim Son, tinh Ninh Binh
trén nén tang WebGIS hd tro cho cac ddi trong nguoi ding khéc nhau tir nha quan
ly, can bo chuyén trach dén nguoi dan dé quan ly, béo céo, khai thac dit lidu vé
cay trong noi riéng va linh vuc trong trot néi chung cua dia phuong.

» Véinguoi sir dung:

% Tuong tac v6i ban dd dong

)
0‘0

Bat tit cac 16p ban dd

< Hién thi cha giai cac dbi twong trén ban d6

< Tracau, tim kiém cac ddi tuong, dit liéu theo cac dia phuong, theo ky

bao céo

% Chtrc nang tim duong di

% Hién thi cac thong bao, canh béo, tin tirc cho ngudi dan
» Véingwoi quan ly:

% Cho phép phan quyén theo don vi hanh chinh: cap huyén quan Iy cap
X4

% Cho phép phan quyén ting chirc ning



% Cho phép tao ky bao cdo dé cic dia phuong bao cao sé liéu vé tinh
hinh san xuat tréng trot tai dia phuong

< Quan ly ludng giri, duyét, huy duyét véi dir liéu dia phuong

% Quan ly cac 16p ban d6 va ciu hinh tuy chon vai cac 16p ban d6 nhu
mau sic, nhan, cha giai, v.v.

¢ Quan ly danh muc dung chung

% Quan ly cac chirc nang ctia phan hé trong trot: san xuat cay trong, dich
bénh, san xuat kinh doanh phan bon, thudc bao vé thuc vat, han han,
V.V.

Yéu cau phi chike ning:

«» An toan bao mat

% Giao di¢n than thién véi nguoi dung

% C6 tinh ning hién thi twong thich véi thiét bi di dong
% Kha nang bao tri

% Kha nang mo rong



PHAN 2. TONG QUAN TINH HINH NGHIEN CUU TRONG VA
NGOAI NUOC

2.1. TINH HINH NGHIEN CUU TRONG NUOC

Véi su phéat trién caa Cong nghé thdng tin, cac wng dung phan mém noi
chung duoc tng dung vao hau hét moi nganh nghé, linh vuc. Hé théng GIS c6 thé
manh vuot troi trong quan ly tai nguyén thién nhién, quan ly moéi truong, cac bai
toan vé quy hoach, v.v. Trong nhimg nim gan dy nhiéu t6 chtrc, doanh nghiép da
nghién ciru va tng dung WebGIS vao trong cac linh virc cu thé ciia minh nhu: Ung
dung cong nghé WebGIS xay dung co sé dit liéu phuc vu khai thac tiém ning du
lich bén virng tinh Quang Tri (Nguyén Quan Tuin & cs., 2010). Ung dung c6ng
nghé ma ngudn mé xay dung WebGIS phuc vy cong tac tu van dia diém thi dai hoc
— cao dang trén dia ban Thanh phé H Chi Minh, v.v. Mét s san pham WebGIS
phét trién manh ¢ Viét Nam va dang dugc nhiéu nguoi sir dung c6 thé ké dén 1a Viét
ban do (www.vietbando.vn), hay tng dung WebGIS quan Iy tau bién cua cong ty
TNHH MTV Thong tin dién tir hang hai Viét nam (Vishipel) véi dia chi truy cap
https:/quanlytau.vishipel.vn/ giGp giam sét tau thuyén di chuyén trén bién, hd tro
ctru nan, cuu ho trong cac trueong hop dac biét.
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Hinh 2.1. Phan mém WebGIS quan ly tau bién caa Vishipel

Ung dung cua cdng cu WebGIS mi nguén mé vsi KVWMAP
(https://kvwmap.de) trong xay dung hé théng thong tin méi trudng cta Vi Vian
Manh & cs. (2010). CAc tac gia da sir dung KVWMAP dé xay dung hé théng thong
tin moi truong cho Thanh phd H6 Chi Minh va dong bang séng Ciru Long. Chuong
trinh c6 kha ning twong tac truc tuyén manh mé va c6 thé dap tng duoc cac yéu



http://www.vietbando.vn/
https://quanlytau.vishipel.vn/
https://kvwmap.de/

cau luu trix, bao mat, chia sé va hién thi dix liéu khdng gian mét cach hiéu qua, toc
d6 cao. Chuong trinh gop phan tao nén mét hé thdng co sé dit liéu tai nguyén moi
treong theo khéng gian va thoi gian co kha nang chia sé va xur ly thong tin truc
tuyén. Bam bao cung cap céc thdng tin cap nhat vé hién trang va dién bién moi
trrong (Vi Van Manh & cs., 2010).
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Hinh 2.2. Ung dung WebGIS va ma nguon mé KVWMAP trong xay dwng
hé thong thong tin méi truwong

Ung dung cdng nghé WebGIS trong quan 1y co s& dit liéu du lich nam 2011
cua tac gia Poan Thi Xuin Huong — Trudng Dai hoc M6 - Dia chat. Noi dung
chinh cua bai béo 1a nghién ctu vé WebGIS, kha ning xay dung tng dung
WebGIS, trén co s¢ ng dung xay dung WebGIS trén cong nghé ArcGIS Server
phuc vu du lich thanh phé Ha Noi (Poan Thi Xuan Huong, 2011).

Ung dung cong nghé WebGIS quan ly dix liéu thay loi tai thanh phé Cén
Tho nam 2014 cua nhém t&c gia Lé Van Thanh, Truong Chi Quang, V6 Quang
Minh thugc Khoa Mdi truong & Tai nguyén Thién nhién, Truong Dai hoc Can
Tho va Tran L& thuc S¢ Nong nghiép & Phat trién néng thon, thanh phé Can Tho
(Lé Van Thanh & cs., 2014)
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Hinh 2.3. Trang ban @b hién trang hé théng thuy lei cia thanh phé Can Tho

Hoc vién Néng Nghiép Viét Nam véi thé manh 13 c6 nhiéu khoa chuyén
mon nghién ciru vé mang Nong nghiép, Cay trong, Quy hoach va Sir dung dét dai,
v.v. Véi su phét trién manh vé cong nghé thong tin, cac Khoa chuyén mén ciing
da thanh 1ap cac nhém nghién ctru manh dé trién khai cac tng dung thuc té véi su
lien két cua nhiéu nganh khoa hoc lién nganh: céng nghé théng tin, quan 1y dat dai,
quy hoach d6 thi, quy hoach canh quan, v.v.. Nam 2019, Hoc vién da xay dung
thanh cong du 4n WebGIS quan 1y truc tuyén khu d6 thi EcoPark, huyén Vin
Giang, tinh Hung Yén (Tran Qudc Vinh & cs., 2022), xem chi tiét tai dia chi:
https://ecopark.timoday.edu.vn véi cac tinh nang: quan ly cac dich vu trong khu
db thi, quan ly cac 16p ban do, quan 1y cac phan khu, c4c tod nha, v.v. V§i céc tién
ich tim kiém vi tri, tim kiém duong di gitp viéc tra ciu céc dich vu, chi duong
duoc d& dang hon khi mudn tham quan khu db thi.

KHU B8 TH| SINH THAI ECOPARK. e

§000880060080000008000(°

E'

Hinh 2.4. Ung dung WebGIS quan 1y khu d6 thi EcoPark


https://ecopark.timoday.edu.vn/

Mot s6 dy an thanh cong khac nhu phat trién tng dung WebGIS cua Hoc
Vién Noéng nghiép Viét Nam phai ké dén nhu sb hoé dir liéu va dua 1én WebGIS
mudi luu vuc 16n nhét Viét Nam cho t6 chiic Mang luéi s6ng ngoi Viét Nam, xem
tai https://vrn.org.vn/maps. Hay ban d6 quan ly, canh bao xam nhap man cua Uy
ban SGng Mé Céng Viét Nam (https://vnmc.gov.vn/mrc/).

CHON LUU

W@ CAC LOP BAN BO .
550 Va/km:
50-80 Vs/km2

60-70 Vs/kmz
70-80 Us/km2

D999

DANG TR| MUA

& £ 1200-1400 mmnam
1400-1600 mm/nam
1600-1800 mminam

Al
A 1600-1800 mminam
| 15002000 mmnam
| 0-

L]

0-28
et it
'i- 2800-3200 mm/ndm
Bl

| 1200-1400 mm/nam

3600-4000 mmvnam
4000-4400 mminam
BIA HINH

HANH CHINH

RUNG VA LOP PHU KHAC

90000 DADD

m/nam

] e
‘m 170}70—4400 mm/nam

+

Pram

Hinh 2.5. Ung dung WebGIS quan ly 10 lwu vuc sdng Ién nhat Viét Nam

Ngoai ra con rat nhiéu cong trinh khoa hoc tng dung WebGIS khac ¢ nudc
ta nhu:

- Pé tai ang dung cdng nghé WebGIS xay dung Website cung cip thdng tin
nha dét tai dia ban Ha Ngi (Pham Thi Nhung, 2009). Cung nam d6 1a dé tai cua
nhom tac gia Nguyén Huy Phuong vé tng dung cong nghé WebGIS xay dung co
so dir liéu dia chat khoang san, dia chit méi trudng va tai bién dia chat cac ving
bién tai Viét Nam (Nguyén Huy Phuong, 2013).

- Dé tai tng dung WebGIS trong khai thac ban d6 dia chinh tai tinh Binh
Pinh (Vi Hoang Thuong, 2013).

- Bé tai ung dung céng nghé WebGIS xay dung hé théng cung cap thong tin gia
dat Phuong 1, TP Vinh Long Tinh Vinh Long (Nguyén Van Khanh & cs., 2013).

- Dé tai xay dung WebGIS quan 1y théng tin dit dai Phuong 1, quan Go Vap,
TP. H6 Chi Minh (V& Qudc Anh & cs., 2014).

- Pé tai xay dung cdng cu quan 1y co so dir lidu tai nguyén va moi truong
DPam Cau Hai tinh Thira Thién Hué bing cong nghé WebGIS (Nguyén Quang Tu4n
& cs., 2014).

- Pé tai két hop ArcGIS Desktop va ArcGIS online trong xay dung va chia
sé thong tin gia dit xac dinh bing phuong phéap so sanh thi trudng & phuong An
DPéng, Thanh phd Hué (Tran Thi Phuong & cs., 2014).
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2.2. TINH HINH NGHIEN CUU NGOAI NUOC

Cha d¢ cua hé théng GIS, tién sy Roger F. Tomlinson di tao ra hé théng
thong tin dja 1y dau tién chay trén may tinh ¢ng dung trong quan ly 1am nghiép cua
Canada va dugc dat tén 14 CGIS (Roger Tomlinson, 2024). Hé théng CGIS duoc
sir dung dé luu trit, phan tich va thao tac trén di liéu duoc thu thap cho Canada
Land Inventory. Hé théng sir dung cac dic tinh caa dat, hé théng thoat nudc va khi
hau dé x4c dinh kha ning trong cac loai cay tréng va cac ving trong ring. Véi sy
phét trién nhanh vé cong nghé san xuat phan cting, cong nghé phét trién phan mém
va tdc d6 Internet duoc cai thién, cac ung dung GIS ¢6 su chuyén doi nhanh chéng
tir cc ung dung GIS chi chay trén Desktop gio c6 thé chay trén Web.

WebGIS la mét giai phap Client - Server cho phép quan ly, phan tich, cap
nhat, phan phdi théng tin ban do va GIS trén mang Internet, giam thiéu chi phi dau
tu phan mém, phan cimg cho ngudi ding cudi, giao dién than thién, don gian phu
hop voi nhiéu ngudi ding. WebGIS thich hop véi cac co so dit liéu ban d6 tir nho
cho dén rat 16n, ¢ kha nang tuy bién cao, phi hop véi nhiéu loai hinh t6 chic.
Cong nghé WebGIS dang 1a xu huéng phd bién théng tin manh mé trén Internet
khong chi dudi goc do thdng tin thudc tinh thuan tdy ma né két hop dugc vai thong
tin khéng gian hiru ich cho ngudi sir dung.

Hién nay trén thé giéi ¢6 nhiéu cong nghé vé WebGIS nhu: GeoServer,
MapServer, ESRI va nhiéu giai phap ma ngudn mé khac nhu thu vién ban d6 tuong
tac Leaflet, OpenLayer, vv.v.. WebGIS duoc ing dung ngay cang nhiéu ¢ cac nuéc
phét trién nhu: Hoa Ky, Nhat Ban,... véi cac tng dung WebGIS dua vao thuc té
mang lai nhiéu hiéu qua vé kinh té - xa hoi — moi trudong cho nhiéu cuong quéc,
trong d6 c6 hé thdng WebGIS hd tro phét trién cong dong tai tinh Shimane — Nhat
Ban, duoc phat trién bai Trung tam nghién cau vang ndi.

Theo cdng b cua Liu (Liu & cs., 2010) ho da phat trién mot hé thong WebGIS
cho quan ly dit liéu khong gian vé néng nghiép va hd tro ra quyét dinh cho tinh
Jiangsu, Trung Quéc. Hé thong thuc hién cac chirc nang nhu xtr Iy ban do co ban, truy
van va phan tich théng tin khéng gian vé linh vuc ndng nghiép, danh gia cay trong,
phan b sinh thai cua cac san pham ndng nghiép, udc tinh san lugng tiém ning cay
trong, quan ly canh tac, hién thi truc quan két qua va chirc nang quan tri hé théng.

Tai Italy nam 2003, M.A.Brovelli va D.Magni da nghién ctru xay dung
WebGIS sir dung nén tang MapServer va phan mém nguén mé PostGIS cung cap
cac chuc ning twong tac, truy van théng tin ban do phuc vu cho nganh khao ¢
(Maria & Magni, 2003).

Vao nam 2007, O.Fajuyibe, V.F Balogun va O.M. Obembe da xay dung



website trén nén WebGIS hd tro cho du lich & Oyo State, Nigeria. Trang Web cung
cap cac thong tin vé cac dia diém du lich, khach san va céc dich vu du lich khéc
(Olabisi & cs., 2007).

Trong cung nam 2011, tai An Do, Sreejit S. Nair di thyc hién nghién cau
danh gia kha nang sir dung WebGIS ma ngudn mé dé xay dung hé thdng thong tin
du lich & thanh phd Bhopal, An D6. Nghién ctu khang dinh GIS 13 mét cong cu
hiéu qua trong viéc thu thap, xu ly, luu trlr, phan tich co s& dir liéu du lich va
WebGIS 6 vai tro rat hitu ich trong viéc thuc day du lich & An Do phat trién.
(Sreejit & cs., 2011).

O An D6 nam 2012, Puyam S.Singh, Dibyajyoti Chuatia va Singuluri
Sudhakar sir dung PostgreSQL, PostGIS, PHP, Apache va MapServer phét trién
mot WebGIS md ngudn mé hd trg viéc ra quyét dinh, chia sé thong tin vé tai
nguyén thién nhién (Singh & cs., 2012).

Trong nhirng nim qua, viéc cdng bd dir liéu khong gian va phi khdng gian
trén Internet déng mot vai trd quan trong su phat trién caa qudc gia, né tao diéu
kién giao tiép giira chinh quyén, nhitng nguoi ra quyét dinh va ngudi dan trong cac
van dé quan 1y do thi, ndng nghiép, ndng thon. Thanh phé Batna, phia tay cua
Ageria dd nghién ctru va phét trién ang dung ban 46 WebGIS tuong tac dé quan ly
d6 thi (Bendib, 2016), nghién cru phat trién mot framework WebGIS cho quan ly
d6 thi, cung cip cac kha ning truy cap dung dir liéu vao ding thoi diém dé hd trg
ngudi dan, lanh dao dua ra quyét dinh ding dan.

2.3. NEU TEN PE AN VA TiNH THOI SU, TAM QUAN TRONG CUA
PE AN

Tén cua dé an 1a: “Xay dung hé thdng théng tin quan ly cay trong ndng nghiép
huyén Kim Son, tinh Ninh Binh trén nén tang WebGIS”.
> Tinh thoi sw: mang tinh thoi s cao trong béi canh hién nay vi véi viéc
ngdy cang phat trién, viéc kiém soat ciing nhu ting cuong chit luong thuc pham
ngay cang quan trong va d6i mat véi nhiéu thach thic:

Nang cao hiéu sudt néng nghigp: Viéc s dung Cong nghé WebGIS trong
ndng nghiép c6 kha ning ning cao hiéu suat san xuat va quan 1y tai nguyén. Diéu
nay tré nén quan trong hon trong bdi canh ting cudng san lwgng ndng san 14 mot
trong nhitng giai phap quan trong dé dap wng nhu cau thuc pham cua dan s dang
tang 1én.

Nang cao tinh bén viing va bién dai khi hdu: Céng nghé WebGIS c6 thé
gilp ndng dan dy béo thoi tiét, quan 1y tai nguyén nudc, va tdi wu hoa sir dung
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phan bén va thudc trir sau, gitip ngin ngira cac tac dong cua bién doi khi hau va
dam bao bén vitng cho ndng nghiép.

Thiic day thi truwong ndng san va thwong mai dién ti: St dung Cong nghé
WebGIS c6 thé gitp nguoi ndng dan tiép can thi trudng néng san mot cach hiéu
qua hon thong qua thuwong mai di¢n ta.

» Tam quan trong ciaa dé tai:

Nang cao sdn Iweng ndng sdn: Toi vu hoa san xuat néng nghiép thong qua
ing dung WebGIS c6 thé gitip ting cuong ning suat va chat lwong san pham ndng
nghiép, dap wng nhu cau thuc pham cua dan sé dang ting 1én.

Bdo vé méi trwong: Sir dung Cong nghé WebGIS dé quan 1y tai nguyén nudc
va hda chat ndng nghiép cé thé gip giam thiéu tac dong tiéu cuc 1én moi trudng
va ngudn tai nguyén ty nhién.

Nang cao thu nhdp cho ngwei ndng dan: Quan ly thong tin va tiép can thi
truong théng qua Céng nghé WebGIS c6 thé gitip nguoi ndng dan tbi vu hoa lgi
nhuan va thu nhap tir san xuat ndng nghiép.

Tang cwong sw bén vieng trong nong nghiép: Ung dung Cong nghé
WebGIS c6 tiém ning giup nang cao su bén viing ctia ndng nghiép bang céach toi
vu hoa str dung tai nguyén va giam thiéu rai ro lién quan dén bién doi khi hau va
tac dong moi truodng.

Déng gop vao phdt trién nong thdn: Tich hop Cong nghé WebGIS c6 thé
gilp cai thién diéu kién sdng va lam viéc cua ngudi dan nong thén, déng gop vao
phét trién va cai thién chat lugng cudc sdng cua ho.
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PHAN 3. NOI DUNG VA PHUONG PHAP NGHIEN CUU

3.1. PIA PIEM VA THOI GIAN NGHIEN CUU

Tai 25 xa thuoc huyén Kim Son, tinh Ninh Binh.

Thaoi gian nghién ctru: 06 thang tur 05/2024 — 11/2024.
3.2. NOI DUNG NGHIEN CUU

Noi dung nghién ctu chi tiét bao gom:

« Nghién ctru cac cong nghé phét trién tng dung WebGIS, dua ra bao cao so
sanh wu va nhuge diém cia mdi cdng nghé dé quyét dinh lra trong cdng nghé nao
vao hé thong.

« Nghién ctru cac cong nghé phat trién tng dung Web, dic biét cac ky thuat
phat trién tng dung st dung cac API.

« Phan tich y&u cau cua nguoi ding dé dam bao rang ¢ng dung dap tmg duoc
nhu cau thyuc té va phan anh cac yéu tb dia Iy quan trong nhu dit dai va cay trong.

« Thiét ké co so dir liéu sir dung hé quan tri co s& dit liéu MySQL dé luu trit.

« Phét trién giao dién nguoi ding than thién va tryc quan, twong thich véi cac
thiét bi man hinh.

« Phét trién cac chung ning cua ung dung WebGIS quan ly cay trong theo
cac chirc nang da phan tich.

« Tich hop va kiém thir dix liéu vé cy trong trén dia ban huyén.

3.3. PHUONG PHAP NGHIEN CUU VA XU LY SO LIEU
3.3.1. Phwong phap nghién ciru

- Phuong phap str dung céc tai liéu tham khao: tham khao cac tai liéu chuyén
nganh vé linh vuc cong nghé WebGIS, phat trién phan mém.

- Phuong phap diéu tra thu thap dit liéu: khao sat yéu cau tir ngudi sir dung
va cac chuyén gia ndng nghiép dé xac dinh yéu cau cu thé. Tao cac phiéu diéu tra,
khao sét, thu thap dit liéu, két hop véi phong van truc tiép can bo quan 1y va ngudi
dan.

- Phuong phap diéu tra khoanh vé& ban d6: sé hoa dit liéu cac 16p ban do vé
san xuét cdy tréng ¢ dia phuong nhu hién trang ving tréng trot, hién trang ving
sau bénh, vung lién két thu hut dau tu, quy hoach trong trot cua dia phuong.
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- Phuong phap xdy dung co so dir liéu: tir dix liéu thod thu thap, phén tich
dau vao, dau ra cua bai toan quan 1y dé thiét ké co s dit liu phu hop véi bai
toan quan ly.

- Phuong phap nghién ciru, lya chon va phat trién phan mém: nghién ctru cac
cdng nghé phu hop cho tng dung WebGIS vira dam bao tinh ma, tinh 6n dinh, d&
bao tri, d& phat trién. Sau khi nghién ciu ching t6i lwa chon hé quan tri co so dit
liéu ngudn mé MySQL, ngdn ngir TypeScript va ReactJs, NestJs, NodeJS dé xay
dung wng dung WebGIS; Str dung thu vién ban d6 ma nguon mo Leaflet. Tich hop
dir liéu dia Iy tir cdc ngudn khéac nhau bang cach sir dung API va céc cong cu két
ndi dit liéu.

- Phuong phép kiém thir: tién hanh kiém thir va dénh gia tng dung truée khi
trién khai dé dam bao tinh 6n dinh va dang tin cdy. CAc chirc ning déu duoc viét
kich ban test, testcase dé kiém tra hét cac truong hop dé bt cac 15i trén hé thong.

- Phuong phéap danh gia va dbi sanh: Nhan xét, danh gia, so sanh dit liéu trén
phan mém véi dir liéu thuc té caa dja phuong.

3.3.2. Xir ly sé liéu

- Dit liéu thudc tinh duoc thu thap vé tinh hinh san xuét tréng trot ctia nim
2022 va 2023 cua 25 x4 thudc Huyén Kim Son va dit liéu khong gian gom cac 16p
ban do s6 hoa dir liéu vé ving trong, hién trang san xuit, cac co s¢ san xuat kinh
doanh, thién tai, dich bénh.

- Vi dit liéu tho ban dau, ching t6i tién hanh phan tich, xt Iy dir liéu tring
lap, dit liéu thira, tong hop céac truong dit liéu phuc vu cho viéc thiét ké cac bang
dix liéu va thiét ké co so dir liéu.

Vi du: Qua khao sét truc tiép tir nguoi dan, diéu tra ndng ho, sé liéu quan ly
cua cac hop tac x4, v.v. Sau khi tong hop dit liéu tir nhiéu ngudn, nhom dé tai thuc
hién loai bo dit liéu trung 1ap, chuan hod, thu thap thém nhung dit liéu con bi thiéu
théng tin... Cac dix liéu tong hop thu thap trong phan hé quan Iy cdy trong s& dugc
phan loai theo cac bang dix liéu vé giéng cay trong; dir liéu vé kinh doanh phan
bon; dit liéu vé tinh hinh san xuat trong trot; di liéu vé chuyén d6i cdy trong; dit
liéu vé so ché; ché bién san pham tir cay trong... Mot sé bang dix liéu sau khi dugc
Xt ly nhu sau:
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Bang 3.1. Dir liéu san xuat trong trot

STT| Loai cay trong |Dién tich gieo trong (ha)|Vung san xuat chinh| X&/Thi tran
1 |Laa nuéc 582.8 Phan b6 17 xom Lai Thanh
2 |Luaa nuéc 294.1 Phan bé toan xa Kim Dinh
3 |Dualé 15 Xém 4, xm 5 Kim Trung
4 |Rau Dua 10 Xoém 4, xém 6 Kim Trung
5 |Cachua 10 Xém 4, xom 7 Kim Trung
6 |Cay lta nude 450 Phan bd toan x& Kim Chinh
7 |Cay lta nuée 450 Phan bé toan xa Quang Thién
8 |Chuéi tiéu hdng 8 X6m 13,14,15 Quang Thién
9 |Cay dao 3 Xom 13,14,15 Quang Thién
10 |Cay lta nuée 402.74 Phan bb toan x& Kim Tan

Bang 3.2. Dir liéu vé tinh hinh kinh doanh phan bén, thuéc bao vé thuc vat

STT| Tencoss | biachi | 0, i | Dangky spr | C4cloaiphan

: tran kinh doanh bdn cung wng

1 |ViiAnhHai [X6m10 [Lai X 0972575390 |Pam, Lan, Kali,
Thanh NPK

2 |Ng6 Xuan X6m 2a |Lai X 0396614372|bam, Lan, Kali,
Tuyén Thanh NPK

3 |TranManh  [X6m 7a |Lai X 0977863942 |Pam, Lan, Kali,
Cuong Thanh NPK

4 |PdVanSau |Xom7b |Lai X 0355325205 |[Pam, Lan, Kali,
Thanh NPK

5 |Ninh B¢ Vian | Xém 9b |Lai X 0375985648 |bam, Lan, Kali,
Thanh NPK

6 |Tran Viét X6m 12 |Lai X 0366710166 |Dam, Lan, Kali,
Cuong Thanh NPK

7 |[HTX NN Bic [X6m4 |Lai X 0946629760|Pam, Lan, Kali,
Thanh Thanh NPK

8 |HTX NN Nam [X6m4 |Lai X 0393744203 |Pam, Lan, Kali,
Thanh Thanh NPK

9 |Tran Vin X6m8 |Kim Pinh X Pam, Lan, Kali,
Nhuong NPK

10 |Tran Tién Luc [X6m 9 [Kim Dinh X Pam, Lan, Kali,
NPK

11 |ViiVanCan [X6m9 |Kim Dinh X Pam, Lan, Kali,
NPK
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Bang 3.3. Dir liéu vé san xuat wng dung cong nghé cao

Tén don vi/to Xi/ Thi | D6itwong | Dién tich | Cong nghé
STT Pia chi . s
chirc/ca nhan ) tran ciy trong (ha) ap dung
1 |Nguyén Vin Quang| X6m 3 Kim Dua céc loai 0.072 Nha luoi
Chung
2 Bui Van Chau | X6m 8 | Kim Tan Rau 0.198 Nha ludi
3 | Hoang Vin Loc Xlolm An Hoa Rau 0.07 Nha luéi
4 | Tran Vin Théng Xf4m Hbi Ninh Rau 0.1 Nha ludi
Bang 3.4. Dir ligu vé md hinh lién két, hep tac x& san xuat
STT| Ponvisan | Xa/Thi | Pon vilién két | Hinh thirc | Loai ciy | Dién tich
Xuit tran tiéu thu lién két trong lién két
1 [HTXNam |Lai Congty VTNN |Cung cap vat |Lla 582.8
Lai Thanh Thanh Hoéng Quang tu, bao tiéu
2 |HTX NN Kim Tan |Céngty Hong  |Bao tiéu Lda
Kim Tan Quang
3 [HTXNN Kim Tan |Cong ty Hong  |Bao tiéu Lla
Kim Tan Véan
4 |Nguyén Vin |Kim Tan |Doanh nghiép  |Bao tiéu Lia
Truong Hung Hué
5 |Nguyén Vian |Kim Tan |Doanh nghiép Bao tiéu Lda
Chinh Tan Thuay
6 |HTX NN Luu [Luu Cong ty Hong  |Bao tiéu Lda
Phuong Phuong |Quang
7 |HTX NN Pong Nha may xay sat |Bao tiéu Nép cau 200
Pong Huéng |Hudng  |gao Nam Oanh
Bang 3.5. Dir liéu vé dich bénh tai dia phwong
STT| Doi twong ciy Dién tich thiét hai| Loai thién tai/dich Pia chi
trong (ha) bénh
1 |Dualé 1.5 Bénh ndm Kim Trung
2 |Rau, dua, ca chua 2 Théi nam Kim Trung
3 |Cachua Xoan 14 Kim Trung
4 |Lda 20 Ray nau binh Hoa
5 |Lua chét lugng cao 259.2 Rét dam, rey hai DPong Hudng
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Bang 3.6. Dir liéu vé chuyén déi cay trong tai dia phwong xa Lai Thanh

STT N¢i dung Dign tich Vi tri
0 (ha) 1

1 Chuyén d6i tir dat trong lua sang dat hang 1

nam
5 Chuyén d6i tir dat trong lua sang dat lau L5

nam
3 Chuyén d6i tir dat trong lua sang két hop 0

NSTTS
4 |Chuyén doi tir dat trong laa sang dat khac 0

Bang 3.7. Dir liéu vé tinh hinh so ché, ché bién
STT| Tén don vi/ca nhan Dia zl;i try X&/Thi trin Mat hang

1 |Pham Van Phong X6ém 1 Lai Thanh Xay sat gao
2 |Pham Van Bang Xom 1 Lai Thanh bau phu
3 |Pham Van B6 Xom 2a Lai Thanh Xay sat gao
4 |Mai Vian Linh Xom 2a Lai Thanh Pau phu
5 |Tran Van Hién Xoém 2b Lai Thanh Xay sat gao
6 |Vi Van Thic Xom 4 Lai Thanh Xay sat gao
7 |Vii Van Liém Xo6m 4 Lai Thanh Xay sat gao
8 |Vi Van Khang Xom 4 Lai Thanh Xay sat gao
9 |Vii Van Tuyén X6m 4 Lai Thanh Xay Sat Gao
10 |Nguyén Vin Tan Xoém 5 Lai Thanh BUN

3.4. CONG NGHE SU DUNG
3.4.1. COng nghé phat trién wng dung WebGIS

hop véi nhiéu ngudi ding.

hop.
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WebGIS la mot giai phap Client - Server cho phép quan ly, phan tich, cap
nhat, phan phéi théng tin ban d6 va GIS trén mang Internet, giam thiéu chi phi dau
tu phan mém, phan cing cho ngudi ding cudi; giao dién than thién, don gian phu

WebGIS sir dung cdng nghé web dé giao tiép giita may chu va may khach.
Nguoi dung s& giri yeu cau téi may chu, may cha thuc hién cac thao tac GIS duoc
y&u cau va dong goi dit liéu, gui phan hdi vé may khach théng qua giao thirc phu




Bang cach sir dung Internet, WebGIS c6 nhiéu vu diém khac biét so véi hé
théng GIS chay trén may tinh c4 nhan nhu:

e Khdng yéu ciu cai dit cac phan mém chuyén dung tai phia nguoi st dung.

e Kha ning tiép can toan cau: nguoi dung cé Internet hoan toan cé thé truy
cap tng dung WebGlIS, thong qua mét trinh duyét Web.

e Luong ngudi dung 16n: So véi ting dung GIS cai trén may tinh dé ban truyén
thng chi duoc str dung han ché bai mot nguoi hodc mot nhom ngudi, trong khi
WebGIS c¢d thé duoc nhiéu ngudi khai thac cing luc tai mot thoi diém. Do do,
WebGIS c6 hiéu suat va kha ning mé rong cao hon nhiéu so véi GIS trén may tinh
dé ban.

e Kha ning nén tang tét hon: Da sb khach hang WebGIS st dung cac trinh
duyét web nhu Microsoft Edge, Mozilla Firefox, Apple Safari, Google Chrome,
v.v. Cac trinh duyét web nay phan Ién tuan thu cac chuan HTML, CSS va
JavaScriptweb. Vi vay tng dung WebGIS phai tra vé két qua dé cac trinh duyét co
thé hiéu duoc.

e Chi phi thap duoc tinh trung binh boi s6 lugng ngudi ding: Phan 16n noi
dung Internet mién phi cho ngudi ding cubi va diéu nay dang voi WebGIS. Céc
t6 chuc can cung cap kha nang GIS cho nhiéu ngudi ding ciing c6 thé giam thiéu
chi phi cho ngudi ding théng qua wng dung WebGIS. Thay vi mua va thiét 1ap
GIS trén may tinh dé ban cho moi nguoi ding, mét to chic ¢6 thé xay dung mot
ing dung WebGIS va hé théng nay cd thé duoc chia sé boi nhiéu ngudi ding.

e D& sir dung: Desktop GIS danh cho ngudi dung chuy@n nghiép véi nhiéu
thang huan luyén va kinh nghiém trong GIS. WebGIS danh cho nhiéu déi tuong,
bao gom ngudi ding cdng cong, nhirg ngudi c6 thé khdng biét gi vé GIS. Ho
mong doi WebGIS dé dang nhu st dung mot trang web thong thuong. WebGIS
thuong dugc thiét ké don gian, truc quan va tién loi va dé st dung hon nhiéu phan
mém Desktop GIS.

e Thdng nhat giira cac phién ban cap nhat: Bé GIS cap nhat Ién phién ban
méi, ban cap nhat can phai dugc cai dit trén moi may tinh. Di véi WebGIS, mot
ban cap nhat duy nhit s& dugc cp cho tt ca cac khach hang dap ng viéc cung
cap théng tin theo thoi gian thuc.

e Céc ung dung da dang: Khong giéng nhu Desktop GIS, chi gi¢i han & mot
sb chuyén gia GIS, WebGIS c6 thé dugc sir dung cho ca don vi, to chirc hoic cong
khai cho nhiéu nguoi dung cting khai théc.
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Hién nay, cac cong nghé hay nén tang hd trg xay dung hé thong WebGIS rat
da dang, co thé ké dén nhu:

e Su dung thu vién Google Map API duoc gidi thi¢u vao nam 2005 da mang
lai mot cudc cach mang vé viée cung cip ban d6 dong trén nén web. Google Map
API cung cip cho cac nha phét trién st dung cac thu vién ban d6 do Google cung
cap dé tich hop, phat trién vao ung dung ban do.

e St dung mét hé thdng tich hop hoan chinh bao gdm nhiéu module nhu hé
théng ArcGIS enterprise bao gom cac thanh phan co ban ArcGIS server, ArcGIS
desktop .... Vi hé théng nay, dit liéu sau khi xir Iy xong c6 thé duoc cap nhat 1&n
nén tang Web ngay lap tuc.

e St dung nén tang dich vu dam médy GIS (SaaS) nhu Mapbox
Studio/Mapilary, phuong phap nay giup don vi phét trién/ngudi ding cé thé tap
trung phét trién ang dung ma khong can xay dung mot hé thong tir dau. Pay 1a
phuong phap don gian nhat khéng doi hoi don vi phat trién/nguoi dung dau tu 16n
vé ha tang va ban quyén ¢ng dung, chi tap trung xay dung dit liéu va cung cap
théng qua nén tang Web.

e Mot phuong phap khac co thé ké dén 1 phat trién tirng thanh phan co ban
theo cau tric 3 tang cua WebGIS (Hinh 3.1) dya trén cac thu vién ma nguon mo
hay hé thong GIS Open Source. Xu huéng sir dung cac phan mém ngudn mé bung
nd trong cac nam gan dy, va cac thu vién WebGIS ma ngudn mé ciing khong phai
la ngoai 18, nd 1a phuwong an cho cac don vi mudn xay dung hé thong WebGIS voi
chi phi duoc ti wu va khong bi rang budc nhiéu vé van dé ban quyén.

Trong ung dung WebGIS vé ndng nghiép nay ching toi sir dung thu vién ma
ngudn m¢ leaflet (https://leafletis.com/) cho phan ban dd tuong tac. Pay 1a thu
vién ban d6 twong d6i nhe véi dung lwong chi khoang 42 Kb nhung c6 day du cac

tinh ning cho cac nha phat trién. Leaflet dugc thiét ké toi gian, hiéu ning cao va
dé sir dung. Thu vién nay hoat dong hiéu qua trén ca nén tang desktop va mobile,
c6 thé mo rong vai nhidu plugin dinh kém, c6 tap tai liéu hudng dan sir dung céc
API don gian, dé doc va dé sir dung.
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Hinh 3.1. C4u trdc ba ting cia WebGIS

Hinh 3.1 trinh bay mé hinh 3 tang (three layers) caa mot tng dung WebGIS,
o phia Client hay phia FrontEnd, nguoi sir dung sé st dung trinh duyét vi du nhu
Google Chrome, Firefox hoic Microsoft Edge, v.v. dé truy cap tng dung WebGIS.
Dic diém cua céc trinh duyét nay l1a chi hieu HTML, CSS va JavaScript, thu vién
Leafleat hd trg viéc tét cho viéc hién thi ban db ¢ phia Client.

WebServer cung cap giao tiép yéu cau — phan hoi (request-response) giira
client véi server. Ung dung chay & phia Server hay phia BackEnd Ia phan xu ly
cac quy trinh nghiép vu, thao tac vai co s dir liéu.

Co s6 dit lidu duoc sir dung dé luu trix, truy van dit liéu, trong hé thdng nay
ching t6i str dung hé quan tri co sé dit liéu quan hé dé luu trit ¢& dam bao tinh nhat
quan, tinh toan ven, khéng bi du thira dir liéu.

3.4.2. COng nghé phat trién wng dung
a. Ngon nga ldp trinh phia FrontEnd
» HTML

< HTML Ia viét tat cia HyperText Markup Language (ngdn ngir danh dau
siéu van ban) ding md ta ciu tric cua cac trang Web va tao ra céc loai tai liéu co
thé xem dugc trong trinh duyét.

< HTML la mét tiéu chuan québc té ¢ cac théng sé ki thuat duoc duy tri
boi World Wide Web Consortium.
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» CSS

% CSS (viét tit cia Cascading Style Sheets) 1a mot ngén ngit dinh dang duoc
sir dung dé md ta trinh bay cac trang Web, bao gém mau sic, cach bé tri va phdng
chir. N6 cho phép hién thi noi dung tuong thich trén céac loai thiét bi c6 kich thudc
man hinh khac nhau, chang han nhu man hinh 16n, man hinh nho, hoic may in.

% CSS 1a doc 1ap véi HTML va c6 thé duogc sir dung véi bat ky ngdn ngir danh
dau nao xay dung dya trén XML. CSS tuan theo chuin chung do W3C quy dinh..

> TypeScript

% Typescript 1a ngon ngir 1ap trinh dwoc bién dich thanh Javascript, duoc thiét
ké dé xay dung cac (ng dung 16n va phuc tap. N6 thira ké nhiéu khéi niém tir cac
ngdn ngit C#, Java, 1a ngén ngi chit ché lién quan dén kiéu dir liéu va né khac véi
su thoai mai cua Javascript.

U'u diém ciia viéc sir dung TypeScript

e /i static typing, code viét bang TypeScript d& dy doan hon, va d& debug
hon.

e D@ dang t6 chuc code cho cac ung dung cuc 16n va phuc tap nho modules,
namespaces va hd trg OOP manh mg.

e TypeScript c6 mot budce bién dich thanh JavaScript, s& bat tat ca cac loai 15i
truée khi chay.

e Hau hét cac Text Editor déu hd tro manh mé cho TypeScript.

e Hau hét cac thu vién caa Javascript déu duoc hd trg cho TypeScript mot
cach manh mé.
» ReactJS

ReactJS 1a mot thu vién Javascript dung dé xay dung giao dién ngudi ding.

Dugc tao ra boi Facebook, React cang ngay cang dugc sur dung rong rai, dac biét
la trong cac trang web doi hoi yéu cau cao vé giao dién véi cac kha ning ndi bat
nhu nhanh, d& hoc, code ngéan va tai st dung tot.
» NextJS

NextJS 12 mot framework front-end React duoc phét trién dudi dang open-
source bo sung cac kha ning toi wu héa nhu render phia may chi (SSR — Server
Side Rendering) va tao trang web tinh. Next.js xay dung dua trén thu vién React,
c6 nghia la cac ung dung Next.js st dung core ctia React va chi thém cac tinh nang
bd sung. Viéc trién khai (tng dung SSR cho phép may chu truy cip tat ca di liéu
duoc yéu cau va xtr 1y JavaScript ciing nhau dé hién thi trang. Sau d6, trang duoc
gui lai toan bo cho trinh duyét va ngay 1ap tire duoc hién thi. SSR cho phép cac
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trang web tai trong thoi gian nho nhat va tiang trai nghiém nguoi ding véi kha ning
phan hdi nhanh hon.

Ngoai ra, str dung SSR ciing mang lai lgi thé vé SEO, gilp trang web hién
thi cao hon trén céc trang két qua ctiia cdng cu tim kiém. SSR l1am cho céc trang
web xép hang tét hon vé SEO vi chling tai nhanh hon va nhiéu ndi dung trang web
c6 thé dugc quét bai cac SEO trackers.

U'u diém cia NextJs

e Uu diém chinh cua Next.js 12 hd tro SSR tich hop dé tang hiéu suat va SEO.
Véi tat ca thdng tin trén server, nd s& xu 1y dé generate ra thong tin HTML cua
trang. Sau d6 Client c6 thé gui mot yéu cau dén Server va nhan toan bo trang
HTML thay vi yéu cau tirng thanh phan riéng Ié véi Client Render.

e Ung dung Next.js tai nhanh hon dang ké so véi ttng dung React do duoc
render phia Server.

e Ho tro cac tinh ning cho static web.

e Ty dong code splitting cho cac page nham tbi wu hoa performance khi load
trang.

e D¢ dang xay dung cac API internal théng qua cac API routes tich hop san
va tao cac endpoit API.

e Ho tro tich hop cho route cho page, CSS, JSX va TypeScript.

e Nhanh chéng thém cac plugin dé tly chinh Next.js theo nhu cau cua trang.

b. Ngbn ngiz ldp trinh phia BackEnd — NodeJS

> NodeJS Ia mét nén tang duoc xay dung trén V8 JavaScript Engine, mot trinh
théng dich thuc thi ma JavaScript, gilp xay dung cac (rng dung web mot cach
don gian va dé dang mé rong.
NodeJS duoc phat trién bai Ryan Dahl vao nam 2009 va c6 thé chay trén
nhiéu hé diéu hanh khac nhau: OS X, Microsoft Windows, Linux.
U'u diém
e NodeJS c6 wu diém ndi bat vé toc do thuc thi va kha ning mo rong. Pay 1a
mét yéu cau kha quan trong dat ra véi cac tng dung phan mém, dic biét véi cac
phan mém 16n, ¢ nhiéu chirc ning, yéu cau twong tac dong thoi cao va kha niang
c6 thé ma rong nhanh chéng.
e Céc ing dung Web hién nay thuong duoc phét trién theo md hinh REST
API, cac API thuong st dung dinh dang dit liéu nhe dang JSON dé trao doi giira
Client va Server.Véi co ché huéng su kién event-driven, non-blocking 1/0
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(Input/Output), két hop vai JavaScript 1a su lya chon 1y tudng cho céc dich vu Web
sr dung trao d6i dit liéu bang JSON.

e NodeJS thich hgp véi cac ung dung website cap nhat theo thoi gian thuc
nhu app chat, feed, v.v. dién hinh cac ung dung web theo thoi gian thuc nhu
Facebook, Twitter.

3.4.3. H¢ quan tri co sé dir liéu

ba tr [au hé quan tri co so dir liéu (Database Management System — DBMS)
la mot phan khong thé thiéu trong cac hé thdng thdng tin c6 nhu cau quan 1y va
trao doi dir liéu.

Hé quan tri co so dit liéu 1a mot hé théng phin mém giup doanh nghiép to
chtrc, quan 1y va str dung dit liéu hiéu qua. DBMS cung cip giao dién giira co so
dir liéu va nguoi dung hoac cac ing dung dé thuc hién cac thao tic nhu tao, truy
van, stra d6i va xoa dir liéu. Vi du nhu hé thong quan ly khach hang, ban hang,
quan Iy ké toan, thué, v.v.

Vai tro cua quan tri co so dir liéu:

- Quan ly khéi lwong dit liéu Ién mot cach hiéu qua.

- Duy tri su 6n dinh cua céc co sé dit lidu ton tai lau dai.

- Giam séat dir liéu chat ché.

- Hd trg viéc dinh nghia cau tric dir liéu va thao tac trén dir liéu bang céc
ngdn ngir nhat dinh.

- Pam bao viéc truy cap chinh xac cung luc d6i véi nhiéu yéu cau truy cap
dix liéu.

- Pam bao tinh 6n dinh va doc 1ap cua dir liéu khi c6 su thay ddi trong mo
hinh dix liéu.

- Bao vé dir liéu tranh khoi viéc bi truy cap trai phép.

- Khdi phuc dit liéu mot cach an toan dé ngan chin sy mat mat trén hé thng.

Hé quan tri co s dit liéu phan chia thanh nhiéu mé hinh co sé dit liéu khéc
nhau nhu mé hinh co s& dit liéu phan cap (Hierarchical database), mé hinh co s&
dir licu mang (Network database), mo hinh co s dir li¢u quan hé (Relational
database), m6 hinh co s& dit liéu huéng ddi twong (Object-Oriented database) va
mo hinh co so dir liéu phi quan hé (NoSQL).

Mot s6 DBMS phd bién hién nay: Oracle, MySQL, Microsoft SQL Server,
PostgreSQL, IBM DB2, Microsoft Access, SQLite, MariaDB, LibreOffice Base,
FoxPro, PostgreSQL, dBASE, v.v.
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Trong hé théng quan ly WebGIS ndng nghiép nay, ching toi lya chon hé
quan tri co so dit lisu MySQL. Pay 1a mot hé quan tri co so dir liéu mién phi, chay
trén da nén tang, hd trg nhidu ngén ngit 1ap trinh, kha ning van hanh manh mé, tiét
kiém va 13 mét trong nhirng hé quan tri CSDL pho bién nhét hién nay.

Bang 3.8. Bang so sanh hé quan tri CSDL MySQL véi Microsoft SQL

Server

MySQL

SQL Server

Nha cung cap

Hé thdng quan 1y co so dit
liéu quan hé ngudn mé do
Oracle cung cap.

Hé thdng quan 1y co sé dit liéu quan hé doc
quyén do Microsoft cung cap.

Kha ning ho tro

MySQL hd trg nhiéu nén

Microsoft SQL Server hd trg it nén tang hon

hop cua bén tha ba da dang
hon.

nén tang tang hon SQL Server. MySQL.
Kha ning hd tro| MySQL hd tro nhiéu ngdn |SQL Server hd trg it ngdn ngit lap trinh hon
ngbn ngtr lap ngtt lap trinh hon SQL MySQL.
trinh Server, chang han nhu Perl
va Haskel.
Tinhning  |MySQL c6 bo két ndi va tich| SQL Server cho phép loc trén nhiéu co s&

dir liéu ciing mot luc va co thé ding truy
van ma khéng két thdc toan bo qua trinh.

Kha nang m¢é
rong

MySQL c6 céc tinh nang

giup né cé quy mo linh hoat,

nhung khong linh hoat bang
SQL Server.

SQL Server str dung tinh nang nén, phan
vling nang cao va céng nghé nam trong bo
nhé dé cung cap mot méi truong c6 kha
nang diéu chinh quy mé linh hoat.

Hi¢u nang

MySQL gop két ndi va luu
bd nhd dém truy van dé
mang dén hiéu ning cao.

SQL Server phan héi tét hon MySQL khi
hoat dong trong mai truong duge diéu
chinh quy mo.

Ngoén ngtr truy
vén va ca phap

MySQL str dung SQL lam
ngdn ngit truy van va sit
dung dau backtick trong ct

SQL Server st dung SQL lam ngdn nglt
truy van va str dung dau ngoic kép trong
ct phép cua no.

phép cua nd.
Bo két ndiva | MySQL c6 nhiéu tich hop SQL Server c6 nhiéu tich hop san pham
tich hop hon SQL Server. cta Microsoft hon.
HO tro san MySQL 14 phan mém SQL Server 12 phan mém doc quyén va co
pham va tai liéu ngudn ma. tinh phi.
Tinh ning bao | Véi MySQL c6 thé chinh | V&i SQL Server khong thé chinh sira hay
mat stra co s¢ dir liéu trong thoi truy cap t€p trong thoi gian hoat dong.
gian hoat dong.
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PHAN 4. PHAN TiCH THIET KE HE THONG VA KET QUA XAY
DUNG HE THONG

4.1. PHAN TICH THIET KE HE THONG
4.1.1. Phan tich dix liéu thu thap

Qua sb khao sét can bo néng nghiép cua 25 xa thudc huyén Kim Son, 1am viéc
Vé6i cac can bo chuyén trach phu trach cdc mang ndng nghiép & cac x3, nhom dé
tai da 1am cac phiéu khao sat va thu thap dit liéu tho ban dau. Tir viéc khao sat, dic
ta yéu cau tir ngudi ding va tir dit liéu thu thap, nhom da thyc hién sé hoa dit liéu,
phan tich bai toan, dac ta cac chirc nang quan ly trong linh virc quan ly néng nghiép.
Ung dung quan ly ndng nghiép cta Huyén sé tap trung di vao cac quan 1y cac linh
vyc: Trong trot, Chin nudi, Thuy san, Thuy loi, LAm nghiép, Phat trién ndng thén
va Quan ly chat luong, trong d6 dé &n tap trung riéng vé mang quan ly cay trong.

Vi bai todn quan 1y trong cac linh vuc néng nghiép tir trude dén nay déu thuc
hién thu cong, phan manh va khong théng nhat giita cac dia phuong, nén dé ciing
la mot thach thirc cho nhom dé tai khi thu thap di liéu va chuan ho4 dir liéu. Pac
biét dé chuan hoa dé thanh quy chuan I&n phan mém Ia mot bai toan twong dbi
phtic tap va mat nhiéu thoi gian.

Sau khi khao sat nhu cau cua cac dia phuong, chung t6i tong hop nhing van dé
ma cac dia phuong quan tim trong quan ly vé linh vuc trdng trot nhu sau:

Bang 4.1. Bang c4c tiéu chi quan tdm trong quan Iy tréng trot

Cac tiéu chi quan tdm

1. Co sé dix liéu vé gidng

1.1. T6 chure, ca nhan du diéu kién san xuat giong cay trong

1.2. To chirc khdo nghiém, thir nghiém/ t6 chirc chimg nhan gidng cay trong da dang
ky hoac dugc chi dinh

1.3. Dit liéu vé cay dau dong, vuon cdy dau dong

1.4. Dit liéu vé nhap khau, xuat khau giéng cay trong

1.5. Danh muc loai cdy tréng chinh trén dia ban

2. Co s& dir liéu vé phan bén

2.1. Dit liéu ve to chirc/ca nhan du di€u kién san xuat phan bon

2.2. Dir li¢u vé t6 chirc/ca nhan du di€u kién buoén ban phan bon

2.3. Dit liéu vé t6 chitrc khao nghiém/thir nghiém phan bén
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Cac tiéu chi quan tam

2.4. Dir liéu vé nhap khau/xuat khau phan bon

3. Co s6 dir liéu vé thudc bao vé thue vat

3.1. Dir li€u vé t6 chirc/ca nhan du di€u kién san xuat thuoc bao vé thuc vat

3,2. Dir liéu vé t0 chirc/ca nhan du dieu kién buon thuoc bao vé thuc vat

3.3. Dit liéu vé t6 chirc khao nghi¢m/thtr nghiém thudc bao vé thuc vat

3.4. Dit lidu vé nhap khau/xuét khau thudc bao vé thuc vat

3.5. Dit liéu vé luong thudc bao vé thuc vat duoc st dung trén mot hecta dat tré)ng trot

4. Co s¢ dir liéu veé san xuat

4.1. DU liéu vé san xuat

4.2. Dir liéu vé lién két, hop tac san xuét

4.3. Dt liéu vé san xuat cay trong bién doi gen

4.4. Dtr liéu vé san xuat ung dung cong ngh¢ cao

4.5. Dit liéu vé thiét hai do thién tai, dich bénh

5. Co sé dir liéu vé dit

5.1. Dit liéu vé d6 phi nhiéu dat tréng trot

5.2. Dt li¢u vé dién tich chuyén do6i co cau cay trong

6. Co s& dir liéu vé ché bién va thj treong

6.1. Dt li€u ve co s¢ so che, che bién san pham trong trot

6.2. Dit lidu vé cac thi truong xuat khau/nhap khau san pham trong trot

4.1.2. Phan tich y&u ciu nguwdi dung

Tt phan tich dir liéu thd ban dau, tong két lai tng dung quan Iy néng nghiép
huyén st dung céng nghé WebGIS s& gdm hai phan quan ly: Quan Iy di liéu khong
gian hay chinh la dit liéu ban d6 va phan quan ly di liéu thudc tinh.

Phan mém cho phép quan 1y theo don vi hanh chinh xuyén sudt tir cap Huyén
dén cp X4& tir van dé quan ly tai khoan, dix liéu, dén van dé phé duyét dix liéu.

a. Phan quan ly diz liéu phi khdng gian

» Danh muc chung
= Dit liéu Pon vi hanh chinh (Tinh, Huyén, X&) dé lién két vai cac dir lidu phi
khéng gian
= Danh muc phan cac loai trong cay (Cay luong thuc; Cay rau; Ciy dn qua;
Cay hoa, cay canh; Cay cong nghiép; Cay duoc liéu; Cay thirc an chan nudi; Cay
phan xanh; Cay cai tao dat; Cay lay gd)
= Danh muc cay trong (M4 cdy, Tén cy, lcon, Hinh anh, Phan loai cay)
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= Danh muc cac loai bénh cay trong.
> Quadn ly cay tréng

Muc tiéu: Xay dung chirc ning quan ly, bao céo, tong hop thdng tin di liéu
chuy@n nganh trdng trot nhu Tinh hinh sdn xudt; Sau bénh,; Co sé san xuat, kinh
doanh; Qudan ly Gidng, Phan bén, Bdo vé thuc vdt, San xudt, M hinh san xuat
cdng nghé cao, Lién doanh lién két, Thiét hai trén cay trong, Chuyén doi co cau
cay trong, ché bién san pham tir trong trot

= Quan ly vé Chuyén déi trong trot (Ma don vi hanh chinh, Cay chuyén ddi,
Dién tich chuyén dbi)

= Quan ly mua vu

= Quan ly dién tich gieo trong (M4 don vi hanh chinh, M4 mua vy, M4 loai
cay, Dién tich)

= Quan ly vé ké hoach san xuat (Ma don vi hanh chinh, M4 mua vy, M4 loai
cay trong, Dién tich)
b. Qudan ly diz lieu khéng gian

Muc tiéu: Cho phép quan 1y cac 16p ban dé duwoc tich hop I1én ing dung, dir
ligu ban dé c6 thé 1a dang Vector hodc dang Raster.

Thém cac 16p ban d6 quan 1y theo don vi hanh chinh (Tinh, Huyén, X&) o trén,
m&i don vi hanh chinh c6 cai dit tdm ban d6, zoom mic dinh.

= Quan ly phan loai c4c nhém ban db

= Quan ly cac 16p ban dd
Quan Iy ban d6 nén (google maps, open street maps, Vv.v.)
Quan Iy ma mau chuan dé danh mau ap dung cho ban d6

4.1.3. Phan tich vé yéu ciu phan quyeén

Phan quyén cac chirc ning trén phan mém: Xem, Thém mai, Stra, X04 va
Céc xur ly khac

Phan quyén theo pham vi don vi hanh chinh: don vi cap Huyén quan 1y don
Vi CAp X4, trong d6 don vi hanh chinh thap nhét 1a X& s& 1a don vi dit liéu, don vi
cap Huyén dong vai tro duyét dix liéu cap Xa dé tong hop thanh dit liéu cap huyén
va guri dit liéu Ién cap Tinh

Tao cac nhom quyén va sé phan quyén ngudi ding theo cac nhém quyen.
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4.2. THIET KE CO SO DU LIEU
4.2.1. Ky bao cao

Lanh dao cap trén co thé tao mot ky bao cao (bo céo theo niam, bao cdo quy,
bao c4o thang hoic bao cao dot xuat). Khi cip trén tao mot ky bao céo, ky bao cao
s& duoc giri dén don vi hanh chinh cap dudi dé cap duéi thuc hién béo céo.

Bang tbiIKyBaoCao (id, TenBaoCao, ThoiDiemBatDau,
ThoiDiemKetThuc, TrangThai, MacDinh, DonViHanhChinhld, CreatedByld,
LastUserld, LastTime, CreatedOn) duoc sir dung dé khai bao céc ky béo cao (theo
nam, thang, quy, dot xuat).

4.2.2. Pon vi hanh chinh

Bang luu trit cac don vi hanh chinh: tbIDonViHanhChinh (id, Ma, Ten,
CapHanhChinh, TenVietTat, TrucThuocDonViHanhld, ToaDo POINT, Zoom,
TrangThai, CreatedByld, LastUserld, LastTime, CreatedOn)

4.2.3. Danh muc dir liéu dung chung

Bang danh muc phan loai cay trdng (Cay luong thuc; Cay rau; Ciy dn qua;
Cay hoa, cay canh; Cay céng nghiép; Cay dugc liéu; Cay thirc an chan nubi; Cay
phan xanh; Cay cai tao dat; Cay liy gd): tblLoaiCayTrong (id, LoaiCay, lcon,
HinhAnh, TrangThai, MoTa, CreatedByld, LastUserld, LastTime, CreadtedOn)

- Bang danh muc cay trong: tblCayTrong (id, TenCay, Icon, HinhAnh,
LoaiCayld, TrangThai, MoTa, CreatedByld, LastUserld, LastTime, CreadtedOn)

- Bang danh muc céc loai bénh cay: tblLoaiBenh (id, Ten, MoTa, DoiTuong,
HinhAnh, Icon, TrangThai, CreatedByld, LastUserld, LastTime, CreadtedOn)

- Bang danh muc céac loai bénh thién tai: tbILoaiThienTai (id, LoaiThienTai
(han hdn, Ii lut ...), lcon, HinhAnh, MoTa, TrangThai, DoiTuong (1: Cay trong,
2: Vat nudi, 3: Thuy san), CreatedByld, LastUserld, LastTime, CreadtedOn)

- Bang danh muc céc loai hinh kinh doanh nhu Phan bon, Thudc bao vé thuc
vat: tblLoaiHinhKinhDoanh (id, LoaiHinhKinhDoanh, MoTa, TamNgung,
MoTa, CreatedByld, LastUserld, LastTime, CreatedOn).

- Bang danh muc hinh thirc chuyén dbi co ciu cay trong vi du nhu tir tronglia
sang dat hang niam, lau nam: tbIHinhThucChuyenDoiDat (id, TenHinhThuc,
TamNgung, CreatedByld, LastUserld, LastTime, CreatedOn).
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- Danh muc loai hinh ché bién, san xuit cay trong: tblLoaiCheBien (id,
LoaiCheBien, TrangThai, MoTa, CreatedByld, LastUserld, LastTime, CreatedOn)
vi du Xay sat gao, Duoc liéu, Lo say.

4.2.4. Phan hé quan ly cay tréng

Bang danh sach c& nhan, hop tac xa: tblDonVi (id, Ten, SDT, DiaChi,
DonViHanhChinhld, MoTa, HinhAnh, NgayThanhLap, LoaiHinh (Ca nhan, Hop
tac xd To6 hop tac, DoanhNghiep), SoNguoi, NgayThuThap, KyBaoCaold,
TrangThai, ToaDo, CreatedByld, LastUserld, LastTime, CreatedOn). Sir dung
dung chung cho cac phan h¢, chira danh sach cac ho kinh doanh, hop tac xa.

Bang luu trir cac don vi kinh doanh, cung tmg dau vao san xuat néng nghiép
nhu phan bon, thudc bao vé thuc vat: tblCoSoKinhDoanh (id, DonVild,
LoaiHinhKinhDoanhld, DiaDiem, HinhAnh, DonViHanhChinhld,
DangKyKinhDoanh, = SDT, NgayThuThap, KyBaoCaold, TrangThai,
CreatedByld, LastUserld, LastTime, CreatedOn).

Bang lwu tinh hinh san xuit trong trot: tblSanXuatTrongTrot (id,
CayTrongld, DonViHanhChinhld, DienTichTrong, DienTichTrongMoi,
DienTichChoSanPham, NangXuat, SanLuong, ToaDo, NgayThuThap,
KyBaoCaold, TrangThai, CreatedByld, LastUserld, LastTime, CreatedOn)

Bang luu trit dir liéu cdc md hinh trdng trot cong nghé cao:
tbIMoHinhCongNgheCao (id, DonVild, DiaChi, DonViHanhChinhid, MoTa,
DienTich, CongNgheSuDung, NgayThuThap, KyBaoCaold, ToaDo, TrangThai,
CreatedByld, LastUserld, LastTime, CreatedOn)

Bang luu trit dit liéu vé hinh thac lién két, hop tac giita cac don vi ¢ nhan,
hop tac xa trén dia ban: tblLienKet (id, DonVild1 (id cia DonVi), DonVild2 (id
caia DonVi), HinhThucLienKet, NgayLienKet, TrangThai, CreatedByld,
LastUserld, LastTime, CreatedOn).

Luu trir dit liéu vé tinh hinh dich bénh tai dia phuong: tblDichBenh (id,
CayTrongld, LoaiBenhld, DonViHanhChinhld, DiaChi, MoTa, HinhAnh,

DienTich, NgayGhiNhan, ToaDo, GhiChu, TrangThai, CreatedByld, LastUserld,
LastTime, CreatedOn).

Chuyén d6i co ciu cdy trong duoc luu trit trong bang:
tbIChuyenDoiSuDungDat (id, DonViHanhChinhld, HinhThucChuyenDoiDatld,

MoTa, DiaChi, DonViHanhChinhld, ToaDo, DienTich, NgayChuyenDoi,
CreatedByld, LastUserld, LastTime, CreatedOn).
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Tinh hinh thién tai xay ra tai dia phuong dugc Iuu trir trong bang:
tblThienTai (id, LoaiThienTaild, DonViHanhChinhld, DiaChi, DienTich,
ToaDo, NgayGhiNhan, GhiChu, TrangThai, CreatedByld, LastUserld, LastTime,
CreatedOn).

Co so san xuat, ché bién néng san duoc luu trit: tblICoSoCheBien (id,
DonVild, DiaChi, DonViHanhChinhld, LoaiCheBienld, MoTa, HinhAnh,
TrangThai, ToaDo, CoDangKy bool, CoGCNATTP, CreatedByld, LastUserld,

LastTime, CreatedOn).
4.3. MO HINH THU'C THE LIEN KET

4.3.1. M6 hinh thuc thé lién két phan quan Iy cay tréng

o CON OO CoC—"ry
id o> !

file L] loal 02

thiglacdien 2

Hinh 4.1. M6 hinh thuc thé lién két phan quan ly cay tréng

Mét sé bang diz liéu chinh:

# Tén Kiéu Bang ma d6i chiéu Thudc tinh Null Mac dinh Ghichd Thém
=) 1 lastTime datetime(6) Khéng current_timestamp(6)
] 2 createdOn datetime(6) Khéng current_timestamp(6) ON UPDATE CURRENT_TIMESTAMP(6)
] 3id int(11) Khéng Khéng AUTO_INCREMENT
1] 4 ten varchar(255) utf8mb4_unicode_ci Khéng Khéng
(] 5 sdt varchar(15) utf8@mb4_unicode_ci Co NULL
] & diaChi varchar(255) utf8mb4_unicode_ci Coé NULL
i 7 moTa text utf@mb4_unicode_ci Co NULL
m 8 linhVucHoatDong tinyint(4) Khéng 2
[J 9 hinhAnh varchar(255) utf8mb4_unicode_ci co NULL
(] 10 icon varchar(255) utf8mb4_unicode_ci Co NULL
[ 11 ngayThanhLap timestamp co NULL
(] 12 loaiHinhid .~ int(11) Cod NULL
[C] 13 soNguoi int(11) Cod NULL
] 14 toaDo point Coé NULL
(] 15 trangThai tinyint(4) co 1
[] 16 createdByld int(11) Cé NULL
[] 17 lastid int(11) Co NULL
[] 18 donViHanhChinhid _ int(11) Khéng Khéng

Hinh 4.2. Bang loai hinh kinh té (tblDonVi)
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# Tén Kiéu Bang ma déi chiéu Thudc tinh Null  Méc dinh Ghi chi Thém
(] 1 lastTime datetime(6) Khéng current_timestamp(6)
[J 2 createdOn datetime(6) Khéng current_timestamp(6) ON UPDATE CURRENT_TIMESTAMP(6)
] 38id int(11) Khéng Khdng AUTO_INCREMENT
[ 4 ten varchar(50) utf8mb4_unicode_ci Khong Khdng
[J 5 moTa text utf8mb4_unicode_ci Co NULL
(] 6 hinhAnh varchar(255) utf8mb4_unicode_ci Co NULL
] 7 icon varchar(255) utf8mb4_unicode_ci Co NULL
(] 8 trangThai tinyint(4) Co 1
[ 9 createdByld int(11) Ccé NULL
] 10 lastid int(11) Co NULL
[ 11 loaiCayTrongld = int(11) Co NULL
3
Hinh 4.3. Bang cay trong (tblCayTrong)
# Tén Kidu Bang ma d&i chifu Thude tinh Null Mic dinh Ghi ehii Thém
1 lastTime datetime(&) Khéng current_timestamp(6)
2 createdOn datatime(&) Khing current_timestamp(6) ON UPDATE CURRENT_TIMESTAMP(6)
2 id in{11}) Khéng Khdng AUTO_INCREMENT
4 diaChi varchar{255) ut8mb4_unicode_cl ca NULL
5 moTa text utfBmb4_unicode_ci co NULL
& hinhAnh varchar(255) utif8mb4_unicode_ci Co NULL
7 icon varchar(255) utf8mb4_unicode_ci Co NULL
& trangThal tinyint(4) Cb 1
9 loaiCl inyi ¥ Cé 1
10 coDangKy tinyint(4) Co 1
11 coGCNATTP tirvyint(4) Co 1
12 toaDo point Co NULL
13 ecreatedByld int{11) Cé& NULL
14 lastid int{11} Co NULL
15 donViHanhChinhid int(11) Khéing Khdng
16 caMhanHTXid - int{11) Khong Khdng
17 kyBaoCaold o int{11) Co NULL
r .z -
Hinh 4.4. Bang co sé che bien (tblICoSoCheBien)
# Tén Kigu Bang ma ddi chifu Thudc tinh Null  M3c dinh Ghi chii Thém
] 1 lastTime datetime(6) Khéng curreni_timestamp(&)
2 createdOn daletime(8) Khing current_timestamp(6) ON UPDATE CURRENT_TIMESTAMP(E)
) 3id int(11) Khéng Khéng AUTO_INCREMENT
| 4 ghiChu varchar(50) utf8mbd_unicode_ci Khéng Khéng
[ ] 5 dangKyKinhDoanh varchar(50) utf8mb4_unicode_ci Khéng Khdng
[ ] 6 sdt varchar(15) utf8mb«d_unicode_ci Khing Khdng
1 7 moTa text utf8mb4_unicode_ci Ca NULL
8 diaDiem varchar{255) utf8mb4_unicode ci Co NULL
[ ] 9 hinhAnh varchar(255) utf8mb4_unicode_cl Cé NULL
(] 10 icon varchar(255) utf8mbd_unicode_ci ca NULL
] 11 trangThai tiryint(4) ca 1
"] 12 createdByid int{11) Cch NULL
13 lastid int{11) cH NULL
14 toaDo point (o] NULL
| 15 donViHanhChinhld _ ~ int(11) Khéng Khdng
| 16 caNhanHTXid = int{11) Khéng Khéng
)] 17 kyBaoCaold int{11) ca NULL

Hinh 4.5. Bang co sé kinh doanh (tbICoSoKinhDoanh)
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# Tén Kiéu Bang ma déi chiéu Thudc tinh Null Mac dinh Ghi chi Thém
) 1 lastTime datetime(6) Khéng current_timestamp(6)
(] 2 createdOn datetime(6) Khéng current_timestamp(6) ON UPDATE CURRENT_TIMESTAMP(6)
O 3id int(11) Khéng Khéng AUTO_INCREMENT
[J 4 maHanhChinh > varchar(50) utf8mb4_unicode_ci Khéng Khéng
] 5 ten varchar(50) utf8mb4_unicode_ci Khéng Khéng
[J 6 capHanhChinh int(11) Khéng Khéng
[J 7 tenVietTat varchar(50) utf8mb4_unicode_ci Khéng Khéng
(7] 8 mauVien varchar(50) utf8mb4_unicode_ci Co
[J 9 mauNen varchar(50) utf8mb4_unicode_ci Cco
(] 10 toaDo point Khéng Khéng
() 11 idCapTren int(11) Co NULL
[J 12 phamVi geometry Cé NULL
) 13 file varchar(200) utf8mb4_unicode_ci Khéng Khéng

N > o < - - .
Hinh 4.6. Bang don vi hanh chinh (tbIDonViHanhChinh)

# Tén Kiéu Bang ma d6i chi€u Thudc tinh Null  Mac dinh Ghi cha Thém
] 1 lastTime datetime(6) Khéng current_timestamp(6)
[] 2 createdOn datetime(6) Khéng current_timestamp(6) ON UPDATE CURRENT_TIMESTAMP(6)
(] 3id int(11) Khéng Khéng AUTO_INCREMENT
] 4 ten varchar(50) utf8mb4_unicode_ci Khéng Khdng
[J 5 moTa text utf8Bmb4_unicode_ci Co NULL
() 6 doiTuong tinyint(4) Co NULL
[ 7 hinhAnh varchar(255) utf8mb4_unicode_ci Co NULL
[] 8 icon varchar(255) utf8mb4_unicode_ci Co NULL
[J 9 trangThai tinyint(4) Co 1
[] 10 createdByld int(11) Co NULL
] 11 lastid int(11) Co NULL

N > . A .
Hinh 4.7. Bang loai bénh (tblLoaiBenh)

# Name Type C Null Default Comments Extra

1id int{11) Mo None AUTO_INCREMENT
[ 2 donViHanhChinhld int{11) No  None
1 2 lastTime datetime(6) Mo current_timestamp(6)
| 4 createdOn datetime(6) No  current_timestamp(6) ON UPDATE CURRENT_TIMESTAMP(6)
)] 5 maVungTrong varchar(255) uti8mb4_unicode_ci Mo  None

& dienTichTrong int{11) No 0
"] 7 dienTichTrongMoi int{11) Mo 0
] & dienTichChoSanPham int{11) No 0O
] 9 nangXuat int{11) Mo ©
~) 10 sanLuong int(11) Mo 0
| 11 toaDo point Yes NULL

12 ngayThuThap timestamp MNo  current_timestamp() ON UPDATE CURRENT_TIMESTAMP()
"1 12 trangThai tinyink{4) Yes 1
] 14 createdByld int{11) Yes NULL
71 15 lastld int{11) Yas NULL
| 16 cayTrongld int{11) No  None
_1 17 muaVuld int(11) Mo  None

18 kyBaoCaold int(11) Yes NULL

Hinh 4.8. Bang san xuit tréng trot (tblSanXuatTrongTrot)
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# Tén Kiéu
1 lastTime  datetime(6)

2 createdOn datetime(6)

Bang mé d6i chiéu Thudc tinh Null

Méc dinh
Khong current_timestamp(6)

Khong current_timestamp(6)

Ghichd Thém

ON UPDATE CURRENT_TIMESTAMP(6)

0

5 congNgheSuDung

6 moTa text
_1 7 trangThai tinyint(4)
| & dienTich int(11)
9 createdByld int(11)
10 lastid int(11)
11 toaDo point

12 donViHanhChinhld _ int(11)

13 caNhanHTXld > int(11)

O 0000l

14 kyBaoCaold =~ int(11)

varchar(255) utf8mb4_unicode_ci

O
U
) 3d2 int(11) Khéng Khéng AUTO_INCREMENT
(] 4ten varchar(50) utt8mb4_unicode_ci Khong Khéng
(] 5 moTa text utf8mb4_unicode_ci Co6  NULL
(] 6 trangThai finyint(4) Co 1
() 7 createdByld int(11) Co  NULL
(] 8 lastid int(11) Co  NULL
Hinh 4.9. Bang loai kinh doanh (tblLoaiKinhDoanh)

# Tén Kiéu Bang ma d6i chi€u Thudc tinh Null  Mac dinh Ghi chii Thém
1 1 lastTime datetime(8) Khéng current_timestamp(6)
1 2 createdOn datetime(8) Khéng current_timestamp(6) ON UPDATE CURRENT_TIMESTAMF(6)
M 3id int(11) Khéng Khéng AUTO_INCREMENT
1 4 diaChi varchar(255) utf8mb4_unicode _ci Khéng Khéng

Khéng Khéng

utf8mb4_unicode_ci Co NULL
Co 1
Co 0
Co NULL
Co NULL
Co NULL
Khéing Khéng
Khing Khdng
Co NULL

Hinh 4.10. Bang m6 hinh céng nghé cao (tbIMoHinhCongNgheCao)
4.3.2. M6 hinh thuc thé lién két phan hé phan quyén

PermissionOfGroup [

lastTime 2 datetime(6) NN
createdOn 3 datetime(s) [N
id o Int S
pagekey varchar(50) [N
permissionid nt [EIF

groupPermissionid

following user_id integer

followed_user_id

created_at

id &2 int NN

name 3 varchar{(255) NN

lastTime 2 latetirr (6} NN
croatedOn £ datetima(6) NN
id & int NN
||||||||| [} varchar{(255) NN
description axt NN

PermissionManager (0

id & int MM
seric int (MR
permissionid int (NN

pageKey [

active I tinyint (NN
id 2 integer

eated_at timestamg

tbiDonViHanhChinh [

lastTirme latetime(6) MM

createdon O latetime(6) MM
id &» int MM

HanhChink NN
ten M
capHanhChinh e NN
tenVietTat varchar(50) NN

mauvien 3

mauten

toabDeo point (kM
IdCapTren 2

phamvi 2

file varchar(200) NN

thiTalKhoan [

lastTime datetime(s) N
createdon jatetime(s) NN
i £ e MM

idDonvi £2

) NN
email D
password varchar(255) (NN
p= varchar(255) NN
lastLogin datetime NN
role tinyint MM
isRlock tinyint NN
idCreater 2
groupPermissionld 3
e
lastTime 3 jatetime(6) NN
createdon O Jatetime(s) IHE
id = Int NN
ey irchar(S0) NN
parentsKey varchar(S0)
IsRoot 2 tinyint NN
name 3 varchar(255) NN

pageKey 23

icon 2 wvarchar(2

Hinh 4.11. M6 hinh thuc thé lién két hé phan quyén
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Mgt sé bang dé liéu chinh:

# Tén Kiéu Bang ma d&i chi€u Thudc tinh Null Mac dinh Ghi chi Thém
1 lastTime datetimea(&) Khiing current_timastamp(&)
2 createdOn datetime(E&) Khiing current_timestamp(g) ON UFDATE CURRENT_TIMESTAMF(B)
3 id in{11) Khing Khdng AUTO_INCREMENT
)] 4 idDonVi - int(11) Co  NULL
5 username varchar(255) utfémb4_unicode_ci Khing Khdng
& email varchar{255) utf@mb4_unicode_ci Co NULL
7 password varchar(255) utiBmb4_unicode_ci Khing Khdng
1 8ip varchar(255) ulfBmb4_unicode_ci Khing 0.0.0.0
9 lastLogin datetima Khiing current_timeastamp()
] 10 role tinyint(4) Khéng 0
1 11 isBlock tinyint(4) Khéng 0
| 12 idCreater int(11) Cé  NULL
| 13 groupPermissionld > int{11) Cod NULL

Hinh 4.12. Bang tai khoan (tblTaiKhoan)

# Tén Kiéu Bang ma d6i chidu Thudc tinh Null Méc dinh Ghi chi Thém

(] 1 lastTime  datetime(6)

(] 2 createdOn datetime(6)

O 3id int(11)
(] 4 name varchar(255) utf8mb4_unicode_ci
(] 5 description text utf8mb4_unicode_ci

Khéng current_timestamp(6)

Khong current_timestamp(6) ON UPDATE CURRENT_TIMESTAMP(6)
Khéng Khdng AUTO_INCREMENT
Khdng

Khéng Khéng

Hinh 4.13. Bang nhém quyén (GroupPermission)

# Tén Kiéu Bang ma ddi chiéu Thudc tinh Null

0 1id int(11)
[] 2 userld > int(11)
(] 3 permissionld > int(11)

Khéng Khdng
Khéng Khdng
Khéng Khdng

(] 4 pageKey ~ varchar(50) utf8mbd4_unicode_ci Co NULL

(] 5 active tinyint(4)

Khéng 1

Méc dinh Ghichd Thém

AUTO_INCREMENT

Hinh 4.14. Bang quan ly cau hinh trang (PageManager)

# Tén Kiéu Bang mé doi chiéu Thudc tinh Null Méc dinh Ghichi Thém

0 1id 2 intt)

(] 2 name varchar(255) utf8mb4_unicode_Ci

Khing Khdng
Khong

AUTO_INCREMENT

Hinh 4.15. Bang cac quyén cia hé théng (Permission)
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# Tén Kiéu Bang ma ddi chiéu Thude tinh Null Mac dinh Ghichi Thém
0 1id int(11) Khéng Khdng AUTO_INCREMENT
(] 2 userld >~ int(11) Khong Khdng
] 3 permissionld [ int(11) Khaing Khdng
() 4 pageKey >  varchar(50) utf8mb4_unicode_ci Co  NULL
(] 5 active tinyint(4) Khéng 1

Hinh 4.16. Bang quan ly quyén caa tai khoan (PermissionManager)

# Tén Kiéu Bang ma ddi chifu Thudctinh Null Méc dinh Ghichi Thém
[ 1 lastTime  datetime(6) Khong current_timestamp(6)
[] 2 createdOn datetime(6) Khong current_timestamp(6) ON UPDATE CURRENT_TIMESTAMP(6)
0 3id int(11) Khong Khdng AUTO_INCREMENT
[] 4 name varchar(255) utf8mb4_unicode_ci Khong
(] 5 description text utf8mb4_unicode_ci Khong Khdng

Hinh 4.17. Bang quan Iy quyén ciia nhom quyén (PermissionOfGroup)
4.4. PHAN TiCH CAC TRUONG HQP SU DUNG USE CASE
Danh sach cac Actor tham gia vao hé thong:

= Admin: Co quyén cao nhat.

»= Nhén vién: Cé quyén st dung mot s chirc ning do Admin phan quyén. Vi
du: Quan 1y san xuét trong trot, Quan 1y thién tai, Quan 1y dich bénh trong
trot, Quan 1y muc dich sir dung dét. ..

= Khach: C6 thé hién thi xem cac dia diém va thong tin can thiét trén ban
do.
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4.4.1. Biéu d@d Use case tong quat

Quan Iy bao cao
Quan Iy don vj hanh chinh
Quan Iy loai hinh kinh t&

Quan Iy co sé kinh doanh _
\ Quan Iy san xudt trdng trot

A

Nhan vién

Quan Iy co s& ché bién

Quan ly thién tai

Quan ly dich bénh trbng trgt
Quén Iy chuyén ddi muc dich str dung dat

Hién thi théng tin trén ban db _—

A

Khach

Hinh 4.18. Biéu d6 Use case tong quét

4.4.2. Use case “Quan ly don vi hanh chinh”

Use case Noi dung
Tén use case Quan 1y don vi hanh chinh
Mo ta Cho phép nguoi dung quan 1y don vi hanh chinh
Actor Admin
Dbiéu kién kich | Chon chiic ning quan 1y don vi hanh chinh
hoat

Tién diéu kién

Nguoi dung phai o tai khoan trong hé thong va dugc phan
quyén quan 1y don vi hanh chinh

Hau diéu kién

Dit liéu cua hé thdng s& dugc cap nhat khi Admin thuc hién
churc nang

Ludng
chinh

sy kién

1. Bang nhap vao hé théng thanh cong
2. Chon quan 1y don vi hanh chinh

3. Ludng su kién r& nhanh.

Ludng su kién r& nhanh Al:
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- Néu actor chon “Thém mai”, luong phu “Thém don
vi hanh chinh” dugc thuc hién.

- Hé théng cho phép actor nhap Thém don vi hanh
chinh mai.

Ludng su kién r& nhanh A2:

- Néu actor chon “Stra”, luong phu “Sira don vi hanh
chinh” duoc thyuc hién.

- Hé thdng cho phép actor chon don vi hanh chinh
mubn Sira va hé théng hién thi thong tin can saa dé
actor xac nhan lai dtng don vi hanh chinh minh muén
sua khong.

Ludng su kién ré nhanh A3:

- Néu actor chon “Xéa”, ludng phu “Xoéa don vi hanh
chinh” dugc thuc hién.

- Hé théng cho phép actor chon don vi hanh chinh
mubn Xo6a va hé thong hién thi thong bao dé actor
xé&c nhan lai ding don vi hanh chinh minh muén xéa
khong.

Ludng su kién r& nhanh A4:

- Néu actor chon “Tim kiém”, ludng phu “Tim don vi
hanh chinh” duoc thuc hién.

- Hé thdng cho phép actor nhap tén don vi hanh chinh
mudn tim kiém, hé thong kiém tra dit liéu va hién thi
két qua.

4. Thong tin don vi hanh chinh dugc cap nhat. Nguoc lai
trang thai cua hé thong khong thay doi
5. Két thic Use case

4.4.3. Use case “Quan ly ky béo cao”

Use case

Noi dung

Tén use case

Quan ly ky bao céo

MO ta

Cho phép nguoi dung quan ly ky bao cao

Actor Admin
Piéu kién kich | Chon chiic nang quan Iy ky bao céo
hoat

Tién diéu kién

Nguoi dung phai co tai khoan trong hé thong va dugc phan
quyén quan ly ky bao céo
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Hau diéu kién

Dit liéu cua hé thdng s& dugc cap nhat khi Admin thuc hién
churc nang

Ludng su  kién
chinh

1. Bang nhap vao hé théng thanh cong
2. Chon quan ly ky béo céao

3. Ludng sy kién r& nhanh.

Ludng su kién r& nhanh A1l:

- Néu actor chon “Thém méi”, ludong phu “Thém ky
bao cao” dugc thuc hién.

- Hé théng cho phép actor nhap Thém ky béo cao méi.

Ludng su kién r& nhanh A2:

- Néu actor chon “Sta”, ludng phu “Stra ky béo cao”
duoc thuc hién.

- Hé thdng cho phép actor chon ky béo cdo mudn Stra
va hé thdng hién thi thdng tin can sta dé actor xéac
nhan lai ding ky b4o cao minh mudn sira khong.

Ludng su kién ré nhanh A3:

- Néu actor chon “X6a”, ludng phu “Xoa ky béo céo”
duoc thuc hién.

- Hé thdng cho phép actor chon ky bao cdo mudn Xoa
va hé thdng hién thi thong bao dé actor xac nhan lai
dung ky bdo c&o minh muén xda khang.

Ludng su kién ré nhanh A4:

- Néu actor chon “Tim kiém”, luong phu “Tim Ky bao
cao” duogc thuc hién.

- Hé théng cho phép actor nhap tén ky bao c4o muébn
tim kiém, hé thong kiém tra dit liéu va hién thi két
qua.

4. Thong tin ky bao cao dugc cap nhat. Nguoc lai trang thai
cua hé théng khong thay doi
5. Két thic Use case

4.4.4. Use case “Quan ly loai hinh kinh té”

Use case Noi dung
Tén use case Quan ly loai hinh kinh té
MO0 ta Cho phép ngudi dung quan ly loai hinh kinh té
Actor Admin, nhan vién
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biéu kién kich
hoat

Chon chirc nang quan ly loai hinh kinh té

Tién diéu kién

Nguoi dung phai co tai khoan trong hé thong va dugc phan
quyén quan ly loai hinh kinh té

Hau diéu kién

Dit liéu caa hé théng s& dugc cap nhat khi Admin, nhan vién
thuc hién chirc nang

Ludng su  kién
chinh

1. Bang nhap vao hé théng thanh cong
2. Chon quan ly loai hinh kinh té

3. Ludng sy kién r& nhanh.

Ludng su kién r& nhanh Al:

- Néu actor chon “Thém méi”, luong phu “Thém loai
hinh kinh t&” dugc thuc hién.

- Hé théng cho phép actor nhap Thém loai hinh kinh té
moi.

Ludng su kién r& nhanh A2:

- Néu actor chon “Sira”, ludng phu “Sira loai hinh kinh
t&” duoc thyc hién.

- Hé thdng cho phép actor chon loai hinh kinh té muén
Stra va hé thdng hién thi théng tin can sira dé actor
x&c nhan lai dang loai hinh kinh t& minh muén sua
khong.

Ludng su kién r& nhanh A3:

- Néuactor chon “X6a”, ludng phu “X6a loai hinh kinh
t&” duoc thuc hién.

- Hé thdng cho phép actor chon loai hinh kinh té muén
X6a va hé théng hién thi thong bao dé actor xac nhan
lai dung loai hinh kinh t& minh muén x6a khong.

Luong su kién ré nhanh A4:

- Néu actor chon “Tim kiém”, ludng phu “Tim loai
hinh kinh t&” dugc thuc hién.

- Hé théng cho phép actor nhap tén loai hinh kinh té
mudn tim kiém, hé thong kiém tra dit liéu va hién thi
két qua.

Ludng su kién ré nhanh Ab:

- Néu actor chon “Loc”, ludng phu “Loc loai hinh

kinh t&” duoc thuc hién.
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- Hé thdng cho phép actor chon theo linh vuc, loai hinh
loai hinh kinh té muédn loc va hé théng kiém tra dir
licu va hién thi két qua.

4. Thong tin loai hinh kinh té duoc cap nhat. Nguoc lai trang
thai cua hé thong khong thay doi
5. Két thic Use case

4.4.5. Use case “Quan ly co sé kinh doanh”

Use case Noi dung
Tén use case Quan ly co s¢ kinh doanh
MO0 ta Cho phép ngudi dung quan 1y co sd kinh doanh
Actor Admin, nhan vién
Piéu kién kich | Chon chiic ning quan 1y co sé kinh doanh
hoat

Tién diéu kién

Nguoi dung phai co tai khoan trong hé thong va dugc phan
quyén quan 1y co s& kinh doanh

Hau diéu kién

Di liéu cua hé théng s& dugc cap nhat khi Admin, nhan vién
thuc hién chirc nang

Ludng
chinh

sy kién

1. Bang nhap vao hé théng thanh cong
2. Chon quan ly co s¢ kinh doanh

3. Ludng su kién r& nhanh.

Ludng su kién r& nhanh Al:

- Néu actor chon “Thém méi”, ludng phu “Thém co s&
kinh doanh” duoc thyuc hién.

- Hé théng cho phép actor nhiap Thém co s& kinh
doanh méi.

Ludng su kién ré nhanh A2:

- Néu actor chon “Swra”, ludng phu “Stra co s& kinh
doanh” duoc thuc hién.

- Hé thdng cho phép actor chon co s& kinh doanh muén
Sira va hé thdng hién thi thdng tin can stra dé actor
xé&c nhan lai dang co sd kinh doanh minh muén sira
khéng.

Ludng su kién r& nhanh A3:

- Néu actor chon “X6a”, ludng phu “Xéa co so kinh

doanh” duoc thuc hién.

39




- Hé thdng cho phép actor chon co s& kinh doanh muén
X6a va hé théng hién thi thong bao dé actor xac nhan
lai dung co sé kinh doanh minh mudn x6a khéng.

Ludng su kién ré nhanh A4:

- Néu actor chon “Tim kiém”, ludng phu “Tim co s&
kinh doanh” duoc thuc hién.

- Hé théng cho phép actor nhap tén co s& kinh doanh
mudn tim kiém, hé théng kiém tra dix liéu va hién thi
két qua.

Ludng su kién r& nhanh A5:

- Néu actor chon “Loc”, ludng phu “Loc co sé kinh
doanh” duoc thuc hién.

- Hé théng cho phép actor chon theo ky bao céo, loai
hinh kinh doanh tén co s& kinh doanh muén loc va hé
thdng kiém tra dix liéu va hién thi két qua.

4, Thong tin co s& kinh doanh dugc cap nhat. Nguoc lai
trang théai cua hé thong khong thay doi
5. Két thiic Use case

4.4.6. Use case “Quan ly loai bénh”

hoat

Use case Noi dung
Tén use case Quan ly loai bénh
MO ta Cho phép nguoi dung quan ly loai bénh
Actor Admin, nhan vién
biéu kién kich | Chon chirc niang quan ly loai bénh

Tién diéu kién

Nguoi dung phai co tai khoan trong hé thong va dugc phan
quyén quan ly loai bénh

Hau diéu kién

Dit liéu caa hé théng s& dugc cap nhat khi Admin, nhan vién
thuc hién chirc nang

Ludng
chinh

sy kién

1. Bang nhap vao hé théng thanh cong
2. Chon quan ly loai bénh
3. Ludng sy kién r& nhanh.
Ludng su kién ré nhanh Al:
- Néu actor chon “Thém méi”, luong phu “Thém loai
bénh” duoc thuc hién.
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- Hé thdng cho phép actor nhap Thém loai bénh mai.
Ludng su kién r& nhanh A2:

- Néu actor chon “Sira”, luéng phu “Stra loai bénh”
duoc thuc hién.

- Hé thdng cho phép actor chon loai bénh muén Sta
va hé thdng hién thi thong tin can stra dé actor xéac
nhan lai ding loai bénh minh muén sira khong.

Ludng su kién ré nhanh A3:

- Néu actor chon “X6éa”, ludng phu “Xo6a loai bénh”
duoc thuc hién.

- Hé théng cho phép actor chon loai bénh mubn Xoa
va hé thdng hién thi thong bao dé actor xac nhan lai
dung loai bénh minh muén xéa khang.

Ludng su kién r& nhanh A4:

- Néu actor chon “Tim kiém”, ludng phu “Tim loai
bénh” duogc thuc hién.

- Hé thdng cho phép actor nhap tén loai bénh muédn tim
kiém, hé théng kiém tra dir liéu va hién thi két qua.

4. Thong tin loai bénh dugc cap nhat. Nguoc lai trang thai
cua hé théng khong thay doi
5. Két thic Use case

4.4.7. Biéu @6 Use case “Quan ly cay trong”

hoat

Use case Noi dung
Tén use case Quan ly cay trong
M6 ta Cho phép ngudi ding quan ly cay tréng
Actor Admin, nhan vién
Dbiéu kién kich | Chon chirc ning quan ly cdy trong

Tién diéu kién

Nguoi dung phai co tai khoan trong hé thong va dugc phan
quyén quan ly cay trong

Hau diéu kién

Dix liéu cuia hé théng s& dugc cap nhat khi Admin, nhan vién
thuc hién chirc nang

Ludng
chinh

sy kién

1. Bang nhap vao hé théng thanh cong
2. Chon quan ly cay trong

3. Ludng su kién r& nhanh.

Ludng su kién r& nhanh Al:
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- Néu actor chon “Thém méi”, ludng phu “Thém cay
trdng” duoc thuc hién.
- Hé thdng cho phép actor nhap Thém cay tréng méi.
Ludng su kién ré nhanh A2:
- Néu actor chon “Stra”, ludng phu “Stra cay tréng”
duoc thuc hién
- Hé théng cho phép actor chon cay trong mubn Sta
va hé théng hién thi thong tin can stra dé actor xéac
nhan lai ding cay trong minh muén sira khong.
Ludng su kién r& nhanh A3:
- Néu actor chon “X6a”, ludng phu “X6a cay tréng”
duoc thuc hién
- Hé thdng cho phép actor chon cay trong muén Xoa
va hé thdng hién thi thong bao dé actor xac nhan lai
dung cay trdng minh mudn x6a khong.
Ludng su kién r& nhanh A4:
- Néu actor chon “Tim kiém”, ludng phu “Tim cay
tréng” duoc thuc hién.
- Hé thdng cho phép actor nhap tén cay trong muédn tim
kiém, hé thdng kiém tra dit liéu va hién thi két qua.
4. Thong tin cdy trong duoc cap nhat. Nguoc lai trang thai
cua hé thong khong thay doi
5. Két thic Use case

4.4.8. Biéu a6 Use case “Quan ly san xuat trong trot”

Use case Noi dung
Tén use case Quan ly san xuit trong trot
M6 ta Cho phép ngudi ding quan ly san xuat trong trot
Actor Admin, nhan vién
Piéu kién kich | Chon chirc niang quan ly san xuat trong trot
hoat

Tién diéu kién

Nguoi dung phai co tai khoan trong hé thong va dugc phan
quyén quan ly san xuat trong trot

Hau diéu kién

Dit liéu caa hé théng s& dugc cap nhat khi Admin, nhan vién
thuc hién chirc ning san xuat tréng trot

Ludng
chinh

sy kién

1. Bang nhap vao hé théng thanh cong
2. Chon quan ly san xuét trong trot
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3. Ludng sy kién r& nhanh.
Ludng su kién r& nhanh Al:

- Néu actor chon “Thém méi”, luong phu “Thém san
Xuat trong trot” duoc thuc hién.

- Hé thdng cho phép actor nhap Thém san xuat tréng
trot méi.

Ludng su kién r& nhanh A2:

- Néu actor chon “Stra”, ludng phu “Stra san xuat trdng
trot” duoc thuc hién.

- Hé théng cho phép actor chon san xuat trong trot
mubn Stra va hé thdng hién thi thong tin can sia dé
actor x4c nhan lai dang san xuat trdng trot minh
mubn sira khéng.

Ludng su kién r& nhanh A3:

- Néu actor chon “X6a”, ludng phu “Xda san xuat
trdng trot” duoc thuc hién.

- Hé thdng cho phép actor chon san xuat trong trot
mudn Xo6a va hé thong hién thi thong bao dé actor
X&c nhan lai dung san xuat trong trot minh muén xoa
khong.

Ludng su kién ré nhanh A4:

- Néu actor chon “Tim kiém”, ludng phu “Tim san
Xuit trong trot” duoc thyuc hién.

- Hé thdng cho phép actor nhap theo tén cay trdng
mudn tim kiém, hé théng kiém tra dit liéu va hién thi
két qua.

Ludng su kién r& nhanh A5:

- Néu actor chon “Loc”, ludng phu “Loc san xuit
trong trot” duoc thuc hién.

- Hé thong cho phép actor loc theo ky bao cao muén
tim kiém, hé thdng kiém tra dit liéu va hién thi két
qua.

4. Thong tin cdy trong duoc cap nhat. Nguoc lai trang thai
cua hé thong khong thay doi
5. Két thiic Use case
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4.4.9. Use case “Quan ly dich bénh tréng trot”

Use case Noi dung
Tén use case Quan ly dich bénh trong trot
M6 ta Cho phép ngudi ding quan ly dich bénh trdng trot
Actor Admin, nhan vién
Piéu kién kich | Chon chiic ning quan Iy dich bénh trong trot
hoat

Tién diéu kién

Nguoi dung phai co tai khoan trong hé thong va dugc phan
quyén quan ly dich bénh trong trot

Hau diéu kién

Dit liéu caa hé théng s& dugc cap nhat khi Admin, nhan vién
thuc hién chtic nang dich bénh trong trot

Ludng
chinh

sy kién

1. Bang nhap vao hé théng thanh cong
2. Chon quan ly dich bénh trng trot
3. Ludng su kién r& nhanh.

Ludng su kién ré nhanh A1l:

- Néu actor chon “Thém méi”, ludng phu “Thém dich
bénh trong trot” duoc thuc hién.

- Hé thdng cho phép actor nhap Thém dich bénh tréng
trot moi.

Ludng su kién r& nhanh A2:

- Néu actor chon “Stra”, ludng phu “Stra dich bénh
trdng trot” duoc thuc hién.

- Hé théng cho phép actor chon dich bénh trong trot
mubn Sira va hé thdng hién thi thong tin can sira dé
actor xac nhan lai dung dich bénh trong trot minh
mubn sira khong.

Ludng su kién ré nhanh A3:

- Néu actor chon “Xéa”, luong phu “Xoéa dich bénh
trong trot” duoc thuc hién.

- Hé thdng cho phép actor chon dich bénh trong trot
mubn Xo6a va hé thong hién thi thong bao dé actor
x4c nhan lai ding dich bénh tréng trot minh muén
x0a khéng.

Ludng su kién r& nhanh A4:

- Néu actor chon “Tim kiém”, ludng phu “Tim dich

bénh trong trot” duoc thuc hién.
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- Hé thdng cho phép actor nhap tén dich bénh trong
trot muén tim kiém, hé théng kiém tra dit liéu va hién
thi két qua.

Ludng su kién ré nhanh Ab:

- Néu actor chon “Loc”, ludng phu “Loc dich bénh
tréng trot” duoc thuc hién.

- Hé thng cho phép actor loc dich bénh trong trot theo
ky béo cao mubn tim kiém, hé théng kiém tra dix liu
va hién thi két qua.

4. Thong tin dich bénh tréng trot dwoc cip nhat. Nguoc lai
trang thai cua hé thong khong thay doi
5. Két thic Use case

4.4.10. Use case “Quan ly chuyén doi sir dung dat”

hoat

Use case Noi dung
Tén use case Quan ly chuyén d6i str dung dat
M ta Cho phép ngudi ding quan ly chuyén doi sir dung dat
Actor Admin, nhan vién
biéu kién kich | Chon chirc ning quan ly chuyén doi st dung dat

Tién diéu kién

Nguoi dung phai c6 tai khoan trong hé thong va dugc phan
quyén quan ly chuyén doi sir dung dat

Hau diéu kién

Dir liéu cua hé thdng s& dugc cap nhat khi Admin, nhan
vién thuc hién chirc ning chuyén dbi sir dung dat

Ludng
chinh

sy Kién

1. Bang nhap vao hé théng thanh cong
2. Chon quan ly chuyén doi sir dung dat
3. Ludng sy kién r& nhanh.
Ludng su kién r& nhanh Al:
- Néu actor chon “Thém méi”, ludong phu “Thém
chuyén d6i str dung dat” dugc thuc hién.
- Hé théng cho phép actor nhap Thém chuyén ddi st
dung dat méi.
Ludng su Kién r& nhanh A2:
- Néu actor chon “Swra”, ludng phu “Stra chuyén doi
st dung dat” dugc thyc hién.
- Hé théng cho phép actor chon chuyén d6i sir dung
dat mudn Stra va hé thdng hién thi thdng tin can sira
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dé actor xac nhan lai ding chuyén do6i st dung dat
minh muén sira khéng.
Ludng su kién r& nhanh A3:

- Néu actor chon “Xéa”, ludng phu “Xoéa chuyén doi
st dung dat” dugc thyc hién.

- Hé théng cho phép actor chon chuyén d6i sir dung
dat muén Xda va hé théng hién thi thong bao dé
actor xac nhan lai dung chuyén doi sir dung dat minh
mudn x6a khong.

Ludng su kién r& nhanh A4:

- Néu actor chon “Tim kiém”, ludng phu “Tim chuyén
d6i sir dung dat” duoc thuc hién.

- Hé thdng cho phép actor nhap tén @it mudn tim
kiém, hé thong kiém tra dir liéu va hién thi két qua.

Ludng su kién r& nhanh A5:

- Néu actor chon “Loc”, ludng phu “Loc chuyén doi
st dung dat” dugc thyc hién.

- Hé théng cho phép actor loc chuyén dbi sir dung dét
theo ky bao c4o muébn tim kiém, hé théng kiém tra
dix liéu va hién thi két qua.

4. Thong tin chuyén d6i sir dung dat dugc cap nhat. Nguoc
lai trang thai cua hé théng khong thay doi
5. Két thic Use case

4.4.11. Use case “Quan ly thién tai”

Use case Noi dung
Tén use case Quan ly thién tai
MO ta Cho phép nguoi dung quan ly thién tai
Actor Admin, nhan vién

biéu kién kich
hoat

Chon chirc nang quan ly thién tai

Tién diéu kién

Nguoi dung phai cé tai khoan trong hé thong va duoc phan
quyén quan ly thién tai

Hau diéu kién

Dit liéu ciia hé thdng s& dugc cap nhat khi Admin, nhan vién
thuc hién chure nang thién tai

Ludng su kién
chinh

1. Bang nhap vao hé théng thanh cong
2. Chon quan ly thién tai
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3. Ludng sy kién r& nhanh.
Ludng su kién r& nhanh Al:

- Néu actor chon “Thém méi”, ludng phu “Thém thién
tai” duogc thuc hién.

- Hé théng cho phép actor nhap Thém thién tai méi.

Ludng su kién r& nhanh A2:

- Néu actor chon “Swra”, ludng phu “Sira thién tai”
duoc thuc hién.

- Hé thdng cho phép actor chon chuyén thién tai mudn
Stra va hé théng hién thi théng tin can stra dé actor
xé&c nhan lai dtng thién tai minh muén sira khong.

Ludng su kién r& nhanh A3:

- Néu actor chon “X6a”, ludng phu “Xda thién tai”
duoc thuc hién.

- Hé théng cho phép actor chon thién tai mudn X6a va
hé théng hién thi thong bao dé actor xac nhan lai
dung thién tai minh mudn xda khéng.

Luong su kién ré nhanh A4:

- Néu actor chon “Tim kiém”, luéng phu “Tim thién
tai” duogc thuc hién.

- Hé théng cho phép actor nhap tén thién tai muén tim
kiém, hé théng kiém tra dir liéu va hién thi két qua.

Luong su kién ré nhanh A5:

- Néu actor chon “Loc”, ludng phu “Loc thién tai”
duoc thuc hién.

- Hé thng cho phép actor loc thién tai theo ky béo cao
mudn tim kiém, hé théng kiém tra dir liéu va hién thi
két qua.

4. Théng tin thién tai dugc cap nhat. Nguoc lai trang thai
cua hé thdng khong thay doi
5. Két thic Use case

4.4.12. Use case “Quan ly co sé ché bién”

Use case

Noi dung

Tén use case

Quan 1y co sé ché bién

MO ta

Cho phép ngudi ding quan 1y co s ché bién
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Actor

Admin, nhan vién

biéu kién kich
hoat

Chon chtic nang quan 1y co s ché bién

Tién diéu kién

Nguoi dung phai cd tai khoan trong hé thong va duoc phan
quyén quan 1y co s ché bién

Hau diéu kién

Dit liéu ciia hé thdng s& dugc cap nhat khi Admin, nhan vién
thuc hién chirc ning co sd ché bién

4.4.13. Use case “Hién thi théng tin dia diém Ién ban d6”

Use case

Noi dung

Tén use case

Quan Iy hién thi thong tin dia diém 1&n ban db

MO ta Cho phép nguoi dung hién thi thong tin dja diém trén ban
dd
Actor Admin, nhéan vién, khach

biéu kién kich hoat

Vao giao dién danh cho khach

Tién diéu kién

Khdng

Hau diéu kién

Dir liéu caa hé thdng s& dugc cap nhat khi Admin, nhan
vién, khach thuc hién chirc nang

Ludng
chinh

su Kién

1. Vao giao dién danh cho khach

2. Va0 biéu trgng check box va biéu tugng bang chon muc
mudn hién thi trén ban do

3. Hé thong sé& hién thi icon vi tri va théng tin

4. Két thic Use case

45.KET QUA XAY DUNG HE THONG

4.5.1. Chirc ning ngwoi Sir dung

Nguoi sir dung khong can tai khodn dé tra ctru dir liéu, véi dir ligu da duoc

dia phuong cong khai, ngudi str dung ¢ thé khai thac: tim kiém, tra ctu dir lidu

ban do va ca dir liéu khong gian.
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4.5.4. API sir dung chung

Hinh 4.31. Giao dién phan quyén cho tai khoan
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BANDO(client)
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S8 fapi/vl/cay-trong
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e Japi/vl/cay-trong/{id}
fapi/vl/cay=-trong/{id}
m fapi/vl/cay-trong/{id}
LOAI KINH DOANH

MO HINH CONG NGHE CAO

Hinh 4.32. Hinh anh API sir dung chung
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PHAN 5. KET LUAN VA PE NGHI

5.1. KET LUAN

> Pé an hoan thién hé thdng quan ly cay trong néng nghiép trén nén tang
WebGIS: Hé théng dap tng day du cac yéu cau dé ra trong ban phan tich thiét ké
hé thdng, bao gom cac phan hé chinh nhu:

+¢* Phan hé nguoi dung: xem, tra ctru dit li¢u trén ban do.

+¢ Phan hé quan ly:

e Quan 1y cac chirc nang chinh: quan 1y ky bao cao, quan ly don vi hanh
chinh, quan 1y loai hinh kinh t&, quan 1y cdy tréng, quan 1y loai bénh, quan 1y co
s& kinh doanh, quan 1y san xuét trong trot, quan 1y co s& ché bién, quan 1y thién
tai, quan ly dich bénh tréng trot, quan ly chuyén ddi muc dich st dung dat.

e Quan ly dit li€u khong gian, dit li¢u phi khong gian.

% Phan hé phan quyén: phan quyén t4i timg tai khoan ting chirc ning.

% Phan hé API: API cho phép dé dang m& rong, tich hop.

> Giao dién than thién, dé st dung: Hé théng duoc thiét ké vai giao dién truc
quan, dé sir dung, pht hop véi moi ddi twong ngudi ding.

> D& an 1a mot phan cua san phdm cua du 4an chuyén doi s6 nong nghiép 2
huyén Kim Son va Yén M, tinh Ninh Binh nén nhiéu chtrc ning quéan 1y s& ¢
lién quan v6i nhau. Dy 4n van dang trong gian doan phat trién nén van con mot s6
ludng quan 1y, mot s6 phan chirc ning s& con hiéu chinh dé phu hop véi nhu cau
quan 1y va nguoi st dung.

5.2. PE NGHI

Trong thoi gian 6 thang thyc hién dé 4n thac si, toi dd cd gang sir dung
nhirng kién thtrc ctia minh dé gop phan xay dung dugce phan mém quén 1y cy trong
st dung cong nghé WebGIS tmg dung vao quéan 1y thuc té cua dia phuong. Viéc
tmg dung coéng nghé thong tin vao cac linh vuc san xuit, kinh doanh, quan 1y da
kho khin, phirc tap thi viéc xay dung phan mém quan 1y trong linh virc ndng nghiép
trong d6 quan 1y ciy trong cang kho khin hon nhiéu vi nhiéu Iy do nhu mit bang
ngudi str dung céng nghé thong tin yéu, khong dong déu, tir truée dén nay cac dia
phuong chua c6 khai niém vé quan 1y trén phan mém ma chu yéu 1a quan 1y thu

cong, khong dong bo giira cac don vi, dia phuong.
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Tt viéc khao sat, thu thap, s6 hoa dit liéu vé tinh hinh san xuét tréng trot tai
huyén Kim Son, buéc ddu ching t6i di xay dung duoc tmg dung WebGIS véi giao
dién tryc quan, than thién, dd c6 thé tmg dung vao quan 1y san xuit cay trong tai
dia phuong. Tuy nhién, d& phdn mém phat huy duoc hiéu qua can nhiéu yéu t6 nhu
nang cao nhdn thirc vé tAm quan trong cta tng dung coéng nghé s vao san xut,
kinh doanh trong nghanh ndng nghiép va khong thé thiéu sy vao cudc quyét liét
cta chinh quyén dia phuong ciing nhu ngudi sit dung. Nang cap, cai tién phan
mém can dugc thuc hién lién tuc tir nhu cau thyc tién va yéu ciu cla nguoi sir
dung dé phan mém dap tmg nhu cau quan 1y, khai thic va cung cip thong tin cho
nguoi su dung.

Hién phan mém da thyc hién nhap dit liéu chinh thirc va dang dugc van
hanh chay tht, kiém tra hiéu ning va tiép tuc chinh stra dé phu hop véi nhu cau
thue té ctia ngudi str dung. Dia chi truy cdp chinh thire dang duoc ban giao cho dja
phuong: https://nongnghiepkimson.vn.
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