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ABSTRACT

Aquaculture is the strength of Mekong Delta. How to determine the origin
and quality of aquaculture product in the market is of great interest to
consumers and authorities. This article proposes to build an information
system that supports traceability of seafood by QR code (Quick Response
code). To implement the process in the system, a farmer firstly registers a
corresponding QR code for his/her product, then updates the changes
during the farming process (for example, following the Vietnamese GAP
model). When harvested, the product (raw or processed) will be pasted
with a QR code before being distributed to the market. Consumers who
buy the product can easily retrieve farming information through scanning
the QR code by a smartphone. In addition, the system also manages and
introduces seafood in the Mekong Delta to help users search and find
information. After analyzing, designing, constructing and testing the
system on some sample data, the results showed that the completion and
applying are very promising.

TOM TAT

Hoat dong nuoi tr(;ng thuy san la mot thé manh cua nguoi dan o khu vuc
Pong bang séng Ciru Long. Lam cdach nao dé xdc dinh dwoc nguon géc,
chat lwong mot san pham nuéi trong thiy san dang dwoc ban trén thi
trieong rat dwgc ngueoi tiéu ding va cdc co quan chike ndng quan tam. Bai
vzét nay dé xudt xay dung mot hé thong théng tin hé tro xdc dinh nguon
goc thity san bang ma OR (Quick Response code). Pé thiee hién quy trinh
trong hé thong, truée hét nguoi nudi (néng ddn) dang ky ma OR twong
itng cho san pham cia minh, sau dé cdp nhdt cdc bién dong trong suot
qud trinh nuéi (vi du, theo mé hinh Viét GAP). Khi thu hoach, san pham
(thé hodc qua ché bién) sé dwoc din ma OR trude khi ' phan phél ra thi
truong. Nguoi tiéu dung (khach hang) khi mua san pham cé thé dé dang
truy xudt lai thong tin nudi trong thong qua viéc quét ma OR tw dien thoqi
thong minh. Bén canh do, hé thong ciing quan 1y va gidi thiéu cac logi
thiyy hai san khu vue Pong bang séng Ciru Long nham hé tro ngwm dung
tra cieu va tim kiém thong tin. Sau khi phan tich, thiét ké, xdy dung va kiém
thir hé thong trén mét sé dir lidu méu, két qua cho thay viéc hoan thién va
dira vao sir dung thuee té la rat kha quan.
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1. GIOI THIEU

Nudi trong thuy san 1a mot trong nhitng nganh
kinh té maii nhon cua Viét Nam, c6 gia tri ngoai té
xuit khau trong nhom hang dau ciia ca nude. Nam
2019, tong san lugng nudi trong dat khoang 8,15
triéu tan, trong d6 san lugng khai thac dat 3,77 triéu
tan, nudi trong dat 4,38 triéu tn. Kim ngach xuét
khau u6c dat 8,6 ty USD ( Tng cuc Thity san 2020).

Lam thé nao dé xac dinh dwoc ngudn gbc, chat
lwong mot san pham nudi trong thuy san dang duoc
ban trén thi trudng rit dugc nguoi tiéu dung va cac
co quan chirc ning quan tdm. Hién tai c6 mot sé hé
théng thong tin quan 1y lién quan dén linh vuc nudi
trong thity san trong nurée nhu website ciia Tong cuc
thay san (https://tongcucthuysan.gov.vn/vi-vn/),
Hoi ché bién va xudt khau thuy san Viét Nam
(http:/ivasep.com.vn), Thay san 247
(https://thuysan247.com),...da phan tip trung vao
cac bai viét tin tirc lién quan dén thuy san trong
nuéc, xuat khau, cach thirc nudi tréng thay san,.
Céc nghién ctru khac trén thé giGi lién quan dén sir
dung GIS trong thuy san (Aguilar et al., 2013), H¢
thdng thong tin quan tric da linh vyc vé thuy san cua
Phép (Daures et al., 2008). Van d¢ truy tim nguon
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gbc cac san pham noi chung dung cong nghé RFID
(Senk et al., 2013) va truy tim ngudn goc thuc pham
dung QRCode (Malla & Dugar, 2016). Qua khéo sat
tai cac siéu thi, cac cira hang ban san pham lién quan
dén thiy san tai khu viure Dong bang séng Ciru Long,
chua tim thiy h¢ thong ndo cho phép truy tim ngudn
gbc thuy san. Bai viét nay dé xuat xay dung Hé
théng thong tin hd trg xac dinh ngudn gdc thay san
bang m3 QR. Bén canh d6, hé théng ciing quan 1y
va gidi thiéu cac loai thuy hai san khu vuc Dong
bang séng Ciru Long nham hd trg nguoi dung tra
ctru va tim kiém thong tin.

Dé van hanh hé thdng, nghien clru nay dé xuat
1ap mang ludi (Cyu) sinh vién c6 cha me san XUat,
nudi trong thuy san. Luc luong nay co thé gitip gia
dinh phat trlenlcung cép thong tin vé chudi san pham
do da phan néng dan khéng thé ty thyuc hién cac
cong viée lién quan dén cong nghé thong tin. Didu
nay s& gitip tiét kiém chi phi tdi da khi tham gia h¢
thong do khong phai thué nhan luc vé cong nghé
thong tin.

2. XAY DUNG HE THONG
2.1. Kién tric hé théng

Hé thong thong
tin thuy san

v

Nha quan Iy cdp ma QR
va kidm dinh qhﬁt Iwong
san pham

Nguwoi nudi dang
ky va cdp nhat
thong tin nudi

.

B P

San phim déng
goi ra thi trueong
voima QR

Nguoi tiéu dung tra et
nguon goc san pham

Ll

Hinh 1. Kién triic va quy trinh van hanh hé théng

Kién tric tong thé cua hé thong duge mé ta nhu
Hinh 1. Quy trinh thyc hién hé théng duoc minh hoa
qua cac budc sau, qua trinh 13p lai tuong ty sau mdi
lan thu hoach:
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— Budc 1: Nguoi nudi (nong dan, sinh vién/cuu
sinh vién trong gia dinh) dang ky ma QR twong ng
cho san pham cta minh.

~ — Buéc 2: Nha quan 1y (co quan kiém dinh) s
cap ma QR.
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— Budc 3: Nguoi nudi cap nhat cac bién dong
trong sudt qua trinh nudi (vi dy, theo mé hinh
VietGAP) nhu loai giéng, mat d¢, thirc an,..

— Budc 4: Khi thu hoach, san pham (san pham
tho hodc qua ché bién) s& dugc kiém duyét va dan
mi QR trude khi phan phéi ra thi truong.

— Budc 5: Nguoi tiéu dung (khach hang) khi
mua san pham c6 thé quét ma QR tir dién thoai thong
minh dé truy xuat lai théng tin nuéi trong nhu théng
tin chu co s6, qua trinh nudi,..

Quan ly thong tin cd nhan

Quan Iy nhat ky nubi tréng

X

Nauw i nudi tréng

DPang ky/Dang nhap

Tim kiém thong tin
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2.2. Phén tich va thiét ké hé théng

Sau khi tim hiéu, thu thap thong tin, hé thong
dugc phan tich va thiét ké chi tiét, dam bao cac
chuan luu trit dit ligu. RAt nhiéu mé hinh da duogc
thiét ké, tuy nhién do gi6i han s trang bai viét,
chung t6i chi minh hoa mot s6 mé hinh.

a. So dé hoat vu danh cho Nguoi nudi trong
thuiy san va Khdch hang

Dang ky thdng tin nuéi trong

s

Khach hang

Tra ctru ngudn gbc bang ma QR

Hinh 2. So d6 hoat vu danh cho Nguoi nudi trong va Khich hang

Ngudi nuéi trong thity san c6 thé ding ky thong
tin nhuw ma QR, dot nudi, cap nhat nhat ky trong subt
qua trinh nudi. Khach hang c6 thé tra ciru ngudn goc
thong qua ma QR, tim kiém thong tin thuy san nhu
minh hoa trong Hinh 2.
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b. So do hpgt vu (use case) danh cho Nguoi
qudan tri hé thong

Ngudi quan tri hé théng co thé quan 1y tit ca
thong tin trong hé thong nhu Quan 1y thong tin cac
loai thuy san (nhom thiy san, ho sinh hoc, khu vuc
phan bd, san lugng,..), kiém duyét bai biét, quan 1y
tai khoan va phan quyén sir dung,.. nhu minh hoa
trong Hinh 3.
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Quan Iy bai viét
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Quan Iy tai khoan

Quan Iy théng tin cé nhén

Admin

Quan ly théng tin thay san

Quan Iy khu virc nuéi tréng

Hinh 3. So d6 hoat vu danh cho Nguoi quan tri hé théng

c. So do lép (class diagram)

~ S0'dd I6p (Hinh 4) thé hign méi quan hé gitta cac
doi tugng can luu trir trong hé thong, tir d6 lam co

[ i wiet ‘
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At .
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~ 1 Thusoo Thuy san |
conglong k |

Hinh 4.

d. Mo hinh dii ligu mac lugn Iy

Co s dir ligu muc luan 1y thé hién day du cac
quan hé (bang) va cac thugc tinh dugc thiét ké nhu
dudi day. Trong d6 khoa chinh dugc gach chén va
khoa ngoai dugc in nghiéng.

s& cho viée Tuu trir dir lidu vat 1y. So do nay dugc
tam an di cac thudc tinh dé d& trinh bay, chi tiét cac
thudc tinh dugc thé hién trong so d6 co so dit liu
muc luan 1y & phan tiép theo.
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A s
So do lop

1. THUY_SAN (SKU_FISHERY,
NAME_FISHERY, SUMMARY, IMAGE,

ID_AREA, ID_PHASE, ID_FAMILIA, ID_TYPE)
2. NHOM_THUY_SAN (ID_TYPE, TYPENAME,
DATE_CREATE)
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3. HO_SINH_HOC (ID_FAMILIA,
FAMILIANAME, SLUG_FAMILIA)
4. BAI_VIET (ID_BLOG, IMAGE, TITLE,

SUMMARY, CONTENT)

5. KHU_VUC

6. NHAT_KY_NUOI_TRONG
(ID_DIARY, DIARYDAY,
FISHERYNUMBER,
DIARYCONDITION,
VOLUMEOFWATER, DIARYNOTE,
FISHERYDIE)
7.CO_SO_NUOI_TRONG (ID_BASIC
ID_ACC, BASICNAME,
BASICOWNERNAME, BASICADRESS,
BASICPHONE, BASICAREA,
BASICWATERSURFACE, BASICYEAR,
BASICFARMINGCYCLE)

8. AO_NUOI (ID_PONDLIST

ID_ACC, ID_BASIC, ID_PHASE,
PONDAREA)

9. CON_GIONG (ID_BREED,
ID_PONDLIST, ID_PHASE, BREEDDAY,
BREEDAMOUNT, BREEDER,
BREEDDAYOLD, BREEDNOTE,
LICENSINGAGENCY)

10. DOT_NUOI (ID_PHASE,

ID_ACC, ID_BASIC,

SKU_FISHERY, PHASEYEAR,
PHASENUMBER, QRIMAGE,
FLAG_PHASE, PHASEMOMENT,
FARMINGSTATUS)
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11. TAI_KHOAN (ID_ACC, NAME,
EMAIL, PASSWORD, PHONE,
ADDRESS, IMAGE,
DATE_CREATE, LEVEL)
12. BANG_THEO_DOI_BAN
(ID_SALEOFFISHERY,
SALEOFFISHERY_DAY,
HARVESTVOLUME,
DATEALLOWEDTOSELL,
HARVESTMETHOD, SHIPPINGMETHOD)
13. THUOC_THUY_SAN (ID_USEMEDICINE,
USEMEDICINE_DAY, SYMPTOMS,
MEDIUMSIZE, TOTALBIOMASS,
USEMEDICINE_NAME,
DOSAGEANDUSAGE,
MEDICINE_USERNAME,
TREATMENT_RESULTS, EARLIESTDATE,
OFFICERNAME)
14. THUC_AN (ID_FOODTRACKING,
TRACKINGDAY,
TRACKINGTYPEOFFOOD, PRODUCER,
FISHERYVOLUME, FEEDINGRATE,
TOTALFOODFEED, ONEST, TWOST,
THREEST)

e. So do chire ning cho Ngwoi nudi trong thiy
san

Thong qua hé thdng, ngudi nudi ¢ thé dang ky
mi QR, quan Iy nhat ky nudi trong va cac cong viéc
khac nhu minh hoa trong Hinh 5. Céc thong tin vé
nhat ky nudi trong ching toi sir dung theo tiéu chuan
Viét GAP, tuy nhién chi giit lai mot sé thong tin
thong dung nhét dé 1am minh hoa.

Ngwi mudi tréng
thify sdn

1
[ [ |
. . Ding ko thiy san Xem thong tin
thﬁ}'m

Quan Iy co =&
nudi trong

Thém co =&

i Quén 1j a0 nudi e ouéi trdng

Ghi chép vé con
gidng tha nudi

Sira co sd
nudi tténg

-

Theo di xuét bin tom,
cd thirong phim

Theo dbi sir dung

g thudc, hoa chat, che
phém sinh hoc

Hinh 5. So' d6 chirc niing phia Ngudi nudi trong thiy san
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f.  So do chitc nang cho Nguoi tiéu ding ¢6 thé tim kiém cac thong tin lién quan dén nuobi

Ngudi tiéu dung c6 thé tra ciru ngudn géc mot trong thiy san nhu minh hoa trong Hinh 6.

san phim nao d6 dang luu hanh trén thi truong, ciing

Khach hang
Dano ky Tim luem Xem tin tirc Quét ma QR
" 16t md
ta1 khoan thiy san va bai viét
I Xem thong tin
thity san

Xem ngudn gbc
thiy san

Hinh 6. So d6 chirc niing phia Nguoi tiéu ding

3. KET QUA MINH HOA dit ligu ma nguon mo MySQL. H¢ thong hién dang
van hanh thia nghiém tai tén mién mién phi
http://thuysan.ueuo.com (thang 8/2020). Giao dién
trang chu dugce trinh bay nhu Hinh 7 va 8.

Hé thong dugc viét trén nén web bang ngén ngir
PHP va mot s6 ho tro khac nhu CSS, JavaScript,..
Co so dir liéu duoc luu trir bang Hé quan tri co s&

e 3 = = a X
@ HETHONG TRACUU NGUON G1 X +

& C  ® Notsecure | thuysan.ueuo.com h*¢ % H

HE THONG TRA CUU NGUON GGC THUY SAN &*+Dangnhap I Dang ky
TRUGNG DAI HOC CAN THO

4
HE THONG TRA CUU
NGUON GOC THUY SAN

KHOA CNTT&TT -

TRUONG DAI HOC CAN THO

Hinh 7. Giao dién trang chi (1)
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@ HETHONG TRACUUNGUONG x = 4

< C @ Not secure | thuysan.ueuo.com

Caléc bong Caléc dong Cabasa Catra

Ca léc bong sdng & ving Dong Ca léc dong, con goi la ca loc, ca Ca ba sa, tén khoa hoc Pangasius Ho C4 tra (danh phap khoa

Nam A, gom luu vuc séng trau, ca qua, ca chudi den, cd loc bocourti, con c6 tén goi la ca hoc: Pangasiidae) 1a tén goi mét
Mekong va song Chao den, cé chudi sop (Danh phép k... gido, ca sat bung, |a loai ca da ho chtra khodng 28 loai ca nudc
Phraya ¢ Cambuchia, Lao, Th... tro... ngot da bi...

Nhém gidp xac

Hinh 8. Giao dién trang chi (2)

DPang ky thiy san nuéi tréng

Tinh
Thoi diém Tén dbi trang Trang  Ma& QR dwroc
Bot nudi Nam nuéi twong nudi  nudi thai cap Nhat ky nudi tréng Stra Xéa
1 2020 510 Catra Chua Chua  M&QRchua Vui long cha duyét dé str n u
nudi duyét dugc cap!! dung chirc nang nay!!!
Danh sach co s& nudi trong
Téng dién Téng dién I
Ho tén chi tich co s& tich mat
STT Tén co s& co SO Dia chi Dién thoai nubi(m2) nwéc(m2) DS ao nudi Sira Xba
1 Hung Lai, LéChiDinh  30/4,Hung 0819194499 1000 700 n n
Ninh Kiéu Loi, Ninh
Kiéu, Can
Tho

Hinh 9. Giao dién quan ly nhat ky nudi trong danh cho Nguwdi nudi (1)

Giao dién trang quan 1y thong tin nhat ky nusi ~ Hinh 9 va 10. Tai day, nguoi st dung c6 thé cap nhat
trong danh cho nguoi nudi duge trinh bay trong cac thong tin nhat ky nudi trong de dang.
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Pang ky dot nuéi méi
Ma dot nuéi
P03 (M3 tv tao)

N&m nudi*:

2020

Bot*

]

Thai di€m nusi(tir théng - théng)*:
510

Tén thiy san nudi*
CéTra

Chon co s& nudi*
Hung Lgi, Ninh Kigu

Chon ao nubi*:

A0 58 A0S

Bing Ky Nudi
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Déang co s& nudi moi
M43 cd s&
B03 (Ma ty tao)
Tén co so*
Hung Loi, Ninh Kigu
Ho tén chu s& hiru*
L& chi Binh
Dia chi*:
30/4, Hung Loi, Ninh Kiéu, Can Tho
Dién thoai*
0819194499
Tong dién tich co s& nudi(m2)*:
1000
Tang dién tich mat nude(m2)*

70q

Hinh 10. Giao dién quan Iy nhat Ky nudi trong danh cho Nguwdi nudi (2)

Giao dién cdp ma QR danh cho Ngudi quan 1y
duogc trinh bay trong Hinh 11 va 12. Sau khi c6 yéu
cau cip ma QR tir nguoi nudi, ngudi quan 1y don
gian chi vao duyét va sinh ma QR, hé thong s& tu
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gan mi QR tuong tmg cho Ngudi nudi. Dén ky thu
hoach, ngudi nuodi s€ in ma QR dan 1én bao bi san
pham cta minh dé luu hanh ra thi truong. Cac thao
tac dién ra kha don gian, bat ky nguoi ding nio ciing
déu c6 thé thuc hién duoc.



Tap chi Khoa hoc Truong Pai hoc Cén Tho

QUAN TR| HT THUY SAN©2020

Tap 57, S chuyén d@é Thiy san (2021): 181-191

Hinh 11. Giao di¢n cAp mi QR danh cho Ngudi quan 1y (1)

Danh sdch tai khodn dang ky nudi trong

Dot
STT  Hotén Email nudi N&m

Nhat nguoidung1@gmail.com 1 2020

dinhb1505770@student.ctu.eduvn 1 2020

x
Théi Tén doi
diém tugng Capmé
nudi nudi Mi QR QR Duyét Xoa
théng . mEE

Cd ba s vl
dén . k X
things G2

Ok +440]
Cétra X n
Ol
théng Tom
dén cang b n
thang3  xanh
thd Cib
dén - X n
_ sa

théng 7
han Tom thé
dén chén x n
théng ang

Hinh 12. Giao di¢n ciAp mi QR danh cho Ngudi quén 1y (2)

Giao dién tra ctiru ngudn gbc san pham bang ma
QR danh cho Nguoi tiéu dung dugc minh hoa trong
Hinh 13 va 14, trong d6 ¢6 hién thi thong tin chi tiét
vé san pham dua theo tiéu chuén VietGAP nhu: co
S Nudi trong, qua trinh nudi trong (loai thuc an,
thudc xtr Iy méi truong nude,..). DI véi dién thoai

[=]

Iphone (hé diéu hanh i0S), chtrc ning quét ma QR
da c6 tich hop sin, ngudi dung chi cin dung camera
1a ¢6 thé quét duge. DI véi dién thoai Android,
ngudi ding can tai tng dung quét ma QR (mién phi).
Hinh 13 12 mét m3 QR minh hoa, ngudi ding c6 thé
két néi wifi hodc 3G tir dién thoai dé thir nghigm.

=

Hinh 13. Mi QR minh hea cho mgt san pham
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il

e

San phim d3 dong goi ra thi
truémg dan m3 QR

Hinh 14. Giao dién tra citu ngudn géc bing ma QR danh cho Ngwoi tiéu ding

ngudi quan tri co thé cap nhat cac loai thuy san, quan

Giao dién trang quan 1y thong tin danh cho nguoi qual A !
ly bai viét, quan 1y va phan quyén cho nguoi

quan tri dugc minh hoa trong Hinh 15. Tai day,

<
dung,...

@ Quan tri - Website thiy sin x + - = fa
& C @ Notsecure | thuysan.ueuo.com/admin/pages/thuy-san.php b+ g %

? 2 2 “
QUAN TR| HT THUY SAN©®2020 Tim kiém > 60

DANH MyC
Danh sach thiy san
Trang chinh
Tén thay Danh phap khoa
STT  Anh san Khu vye hoc Nhém Ho (sinh hoc) Duyét sira

TAI KHOAN

S
-

x
=

=Sl A e

e Hau Ostr x
L= A AN

gy ooms .

N Fowered. by
Corbiculidae x 2 FreeWH@.com| _

Hinh 15. Giao dién quan ly théng tin ciia ngwoi quan tri

z
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Mic du dir liéu chua that sy sat véi thuc té do
chi 1a nghién ctru minh hoa, tuy nhién hé théng van
hanh kha 6n dinh. Y tuong nay hoan toan cé thé
hoan thién va trién khai vao thuc t& nham hd trg
Ngudi nudi trong thuy san ning cao chét lugng san
pham ciing nhu hd trg Nguoi tidu ding tra ciru
ngudn géc, xuat xir san pham dang duoc luu hanh
trén thi truong.

4. KET LUAN VA PE XUAT

Bai viét nay da dé xuét xay dung Hé thong thong
tin nham hd tro xac dinh nguon goc thiy san théng
qua mi QR. Bai viét ciing d& xuat quy trinh thyc
hién trong hé théng: trudc hét nguoi nudi (nong dan)
dang ky ma QR twong ¢ng cho san pham cia minh,
sau d6 cap nhat cac bién dong trong sudt qua trinh
nuo6i (vi du, theo mé hinh VietGAP). Khi thu hoach,
san pham (tho hoac qua ché bién) s& duoc dan ma
QR trude khi phan phdi ra thi truong. Ngudi tiéu
dung (khach hang) khi mua san pham c6 thé dé dang
truy XUt lai thong tin nudi trong thong qua viéc quet
mi QR tir dién thoai thong minh. Ngoai ra, hé thong
cling quan ly va gidgi thiéu cac loai thuy hai san khu
vyc Pong bang song Ctru Long nham hd trg ngudi
dung tra ctru va tim kiém thong tin.

Hé thong nay c6 thé tiép tuc hoan thién va sir
dung dit liéu bam sat thuc té thi hoan toan c6 thé dé
dua vao sir dung.

LOI CAM ON

Dé tai nay duoc tai trg boi Dy 4n Nang cap
Trudng Pai hoc Can Tho VN14-P6 bang ngudn vén
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vay ODA tir Chinh phti Nhat Ban. Cam on cac em
Ding Nhat Hao (B1505772) va Lé Hong Chi Dinh
(B1505770) sinh vién Khoa 41, Khoa Cong nghé
Théng tin va Truyén thong, Trudong Dai hoc Can
Tho d3 h tro thyc hién.
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