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Tém tit: Cong nghé chuéi khoi (blockchain) hién nay dang nhdan duoc rat nhiéu sy
quan tam va nghién civu ciia cdc nha khoa hoc trén thé gidi. Cong nghé nay ciing da dwoc
ing dung vdo rdt nhiéu linh vuec khéac nhau, tir kinh té cho dén nong nghlep, dac blet la ung
dung trong cac chudi cung u’ng cho phép ngueoi tieu ding cé thé truy xudt nguon goc ciia Cac
san pham. Thong thirong, so lwong Cac giao dich trong Cac hé thong quan |y Cac chudi cung
veng 1a rdt 1om. Vi vy, da c6 nhiéu giai phap dwoc dé xudt dé giam thiéu thoi gian leu triv Va
Xac thire c4c giao dich. Trong bai bo ndy, nhom tac gidi dé xudt mét giai phap sir dung cay
Patricia dé giam thiéu thoi gian leu trir VA X4cC thue CAC giao dich trong mét hé thong quan ly
chudi cung ing ndng san. CAc két qua thie nghiém cho thay, viéc sir dung cay Patricia giup
gidm thoi gian can thiét dé xdc thiee cdc giao dich.

Tir khéa: cdng nghé chudi khoi, co ché dong thudn, chudi cung vmg hoa qud, hé thong qudan 1y,
cdy patricia, két noi diém dén diém, giao dich.

Theo thyc tién hoat ddong, trong
cac hé thong quan 1y chudi cung ung, s6
lugng cac giao dich gifra cac thanh vién
trong hé théng duoc tao ra 1a rat 16n va
c4c thong tin trong giao dich ndy cd thé

|. Dat van dé

Hién nay, cong nghé chudi khdi
dang duoc sir dung trong rat nhiéu linh
vuc cua doi séng, chéng han nhu tién
dién tir, chung khoan va giao dich tai

chinh, quan 1y cac chudi cung tmg, bao
hiém, stc khoé va y té, bo phiéu dién
tr, va nhiéu linh vuc khac. Trong céc
hé thong quan 1y chudi cung Gng, chudi
khéi dugc ing dung dé gilp cai thién
tinh minh bach va tin cay, giup nguoi
tiéu dung c6 thé truy xuat dugc ngudn
gbc cua C4C san pham.

bi gid mao. Vi thé, dd c6 rat nhiéu hé
thong quan 1y chudi cung ung s dung
cong nghé chudi khéi dugc xay dung
[1], [2] dé giai quyét cac van dé trén.
Tuy nhién, viéc chi ing dung cong nghé
chudi khdi vao cac hé théng quan ly
chudi cung tmg khong dam bao sy giam
thiéu thoi gian mot cach hiéu qua cho
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viéc truy xuat ngudn gdc san pham trong
cac hé thong nay.

I1. Co sé 1y thuyét
2.1. Cong nghé chuéi khoi

2.1.1. Chuéi khoi va cach thircc
hoat dong

Satoshi Nakamoto, mot ca nhan
chua rd danh tinh, da gui thiéu y tuong vé
Bitcoin trong bai bao “BitCoin: A Peer-to-
Peer Electronic Cash System” [3], nhim
giam thiéu thoi gian xac nhan cac giao
dich gitra hai bén va loai bo sy phu thude
vao bén thir ba. Bitcoin dugc tao ra nhu
mot déng tién mat ma.

Hién nay voi su phat trién ctia cong
nghé, ¢ nhiéu blockchain duoc tao ra véi
nhiéu muyc dich khac nhau nhung chiing
déu co cac thanh phan sau [4]:

e S6 cdi duoe sao ldp (Replicated
ledger): 12 mot thanh phan quan trong
trong chudi khéi. N6 dugc str dung dé luu
trir théng tin giao dich, ddng bo hoé dit liéu
gilra C&c nUt trong mang, dam bao tinh toan
ven dit liéu va X&c nhan tinh hop 1€ cua cac
giao dich va gilp ngan chan cac hoat dong
gian 1an trén mang chudi khdi. S6 céi sao
lap chira toan bo chudi khéi va dugce luu trix
trén tat ca cac ndt trong mang chudi khoi.

e Mang ngang hang (Peer-to-Peer
network): tit ca cac nit cung chia sé mot
s6 cai cong khai ma khong can c6 tac nhan
kiém soat tap trung. Noi cach khac, tat ca
cac nat duoc két ndi voi nhau thong qua
mang ngang hang. Cac giao dich va khi
dugc dong bo thdng qua mang nay.

e Co ché dong thudn (Consensus):
Céc co ché d@)ng thudn dugc st dung dé
x4c nhan tinh hop 18 cua cac khéi trudc
khi ching dugc thém vao chudi khdi.
Mot khi mot giao dich duoc tao ra, nd s€
duge dua vao khdi va khdi s& duoc giri
dén tat ca cac nit trong mang dé nhan
dugc su dong thuan vé tinh hop 1¢€. Cac
thuat toan dong thuan phd bién duoc sir

dung l1a Proof-Of-Work (POW), Proof of
Stake (POS), Practical Byzantine Fault
Tolerance (PBFT),... Tuy vao ting muc
dich, timg hé théng thi thuat toan dong
thuan phu hop sé dugc st dung .

e Mdt ma (Cryptography). An ninh
ciia mot hé thong blockchain dwa trén
cac thuat toan mat ma. Trong m{t mang
blockchain, tinh toan ven cua cac giao dich
hd tro chit ky s6 va cdu trac dit liéu doc
quyén (cay Merkle, Merkle Patricia, ...).
Bén canh do, hoat dong xac thuc cua céc
giao dich dugc hd tro bdi cac chir ky $6.
Tinh toan ven cua cac giao dich dugc hd
trg boi cac thudt todn mat ma bat ddi ximg
la cac thudt todn bam, dwge sik dung dé tao
ra mét ma bam duy nhdt cho méi khéi dira
trén dir liéu trong khoi dé. Néu c6 bat ky su
thay doi nao xay ra doi véi di liéu ciia khoi
thi ma bam ciia khoi do ciing sé thay doi.

Thanh phin co ban nhat cia mot
blockchain 1a giao dich (transaction). Cac
giao dich thé hién cac hoat dong duogc thuc
hién trong cic hé théng ung dung chudi
khéi va thuong dwoc t6 chirc dudi dang
mot cau tric dir liéu. Cdc giao dich duoc
Iuru trit trong mot khéi (block). Kich thude
cta khoi sé phu thudc vao ) luong cac
thanh phan ciia giao dich ciling nhu giao
thirc chudi khdi. Céc khéi trong chudi dén
dugc lién két (ndi) voi nhau bang cac ma
bam. Pady la dir lieu bam dwoc tao ra voi
cac dir liu dau vao la dir lidu cua cdc
khoi. Mbi khéi s& luu hai ma bam, mot ma
bam dugc tao ra dya trén dix liéu cua chinh
no6 va mot ma bam cua khdi trude no. Vi
dy khéi tht n s& chira ma bam cua khoi n -
1. Biéu nay gilp tao nén su lién két va su
bén ving ciia chudi khdi. Néu ké tin cong
mubn thay doi dir lidu trong mot khdi nao
d6 cia chudi thi can phai chinh sira dir
liéu cua tat ca cac khéi ditng trude né. Vi
vay, kha nang thuc hién thanh cong hoat
déng gian 1an trong chudi khdi 1a rat thap
khi ma sb luong khéi trong chudi s& ngay
cang nhiéu hon khi cac hé théng van hanh,



doi hoi nhiéu tai nguyén tinh toan hon néu
muon stra doi dir li¢u. Ngoai ra, tat ca cac
nat (cac may tinh) tham gia vao mang ludi

déu luu trir ban sao cua chudi khdi nén néu
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Hinh 1. Khoi va chudi cdc khoi

1. Khi giao dich dugc tao ra 2. Céc giao djch dugc
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5. Khéi méi dugc dua
vao chudi khdi
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4. Giao dich da xac thyc
dugc dua vao mdt khai

6. Khéi méi dugce gl
quang ba trén mang

3. Céc nit xac thyc giao
dich

7. Giao dich dugc hoan tat

Hinh 2. Khoi va chudi cdc khoi

Hoat dong cua chudi khéi dugce thuc
hién véi céc budce sau:

Bude 1. Khi c6 mot giao dich thé
hién mot hoat dong trong hé théng duoc
tao ra né s& duoc thém vao mot khoi.

Buée 2. Khdi moi s& duge giri
quang ba 1én mot mang ngang hang (Peer-
to-Peer) voi cac may tinh duoc biét dén
nhu 1a cac nut.

Budc 3. Céac nut trong mang s& xac
thuc tinh hop 1é ctia khdi moi dua trén cac
thuat toan déng thuan nhu Proof of Work
(PoW — Bang chtig cong viéc), hoic Proof
of Stake (PoS — Bang chimng c6 phan). Nt
gianh duoc quyén va thyc hién thanh cong
viée x4c thue mot khdi s& nhan dugc phan
thuong. Tuy thudc vao timg hé thdng ma

phan thudng c6 thé khac nhau. Trong cac
hé thong lién quan dén tién mat ma thi phan
thudng chinh 12 loai tién d6. Trong mot s6
hé thong thi phan thuong thudng chi mang
tinh chét tuong trung dé gitp cac nht gia
tang kha nang xé4c thuc dugc khoi.

Buéc 4. Cac khéi duoce xac thuc tinh
hop 1¢ s& dugc thém vao chudi. Nguoc lai,
no sé& bi loai bo.

Budc 5. Chudi voi khoi méi sau do s&
duoc phan tan dén tat ca cac nit trong mang.

Buée 6. Giao dich dugc hoan tat.

Cac nut trong mang s€ luu gilr ban sa0
clia toan bo chudi khdi. Vi vay, néu xay ra
hong héc hay méat mat dir liéu tai mot nit thi
nat d6 cd thé lay lai dir liéu tir céc nat khac.
Va dé c6 thé dam bao tinh riéng tu cta cac
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giao dich/khéi, chit ky s6 s& dugce ky vao cac
khdi nay. Nén chi c6 nhiing ai la chu s& hitu
ctia C4c giao dich bén trong cac khbi mai cd
thé xem duogc ndi dung ctia khoi.

Khi mot khdi duoge tao ra, chu sé
hitu khéi s& ky vao d6 bang khod riéng tu
(bi mat). Chir ky nay sau do6 s€¢ dugc xac
nhan bang khoa cong khai ciia chi s6 hitu
khi cac khéi duoc giri quang bé 18n mang.

2.1.2. Cdc co ché dong thudn

Céc co ché dong thuin (Consensus
mechanisms) da duoc tich hop trong cong
nghé chudi khbi nhu mét co ché chiu 16i dé
xac minh cac giao dich trong mang luéi [5].
Co ché nay duoc str dung dé dam bao tinh
dung dan cua cac khbi méi dugc thém vao
chudi do toan bo hoat dong ciia chudi khdi 1a
hoan toan tyr dong nén co ché x4c nhan khéi
méi cling phai dugc thuc hi¢n mot cach tu
dong. Céc khdi méi nay can phai dat duoc
su dong thuan cua it nhat 51% s6 nat trong
khéi thi méi duoc thém vao chudi.

Hién nay c6 rat nhiéu thuat toan dong
thuan khac nhau nhung pho bién nhét 13 Proof
of Work (PoW — Bang chimg cong viéc). Ban
chét ciia co ché ndy nhitng ngudi tham gia s&
phai sir dung tai nguyén tinh toan dé giai mot
bai toan duoc dit ra nham gianh quyén xéac
thuc (cong nhan) cho mot khdi méi trude khi
khdi nay duge thém vao chudi. Ngudi tham
gia (n(t) gianh dugc quyén Xac thuc khéi s&
nhan dugc phan thuong cho viée nay. Pay
ciing 1a diém kho khi trién khai co ché Pow
trong cac hé théng img dung khong lién quan
dén tién mat ma. B&i vi can phai xac dinh
phén thudng ma nit tham gia xac thuc khéi
méi s€ nhan dugc la gi.

2.2. Cay Patricia va wng dung
trong chudi khoi
2.2.1. Cay Patricia trie

Cay Patricia, con duoc biét dén thuat
nglr cay Radix hay Trie, & mot cau truc dir

liéu dang cdy thudng duogc st dung dé luu
trir mot tdp hop dong hodc mang két hop,
trong d6 cac khoa thuong 1a cic chudi.
Khéc véi cac ciu tric dit lidu cay duoc st
dung phd bién hién nay nhu cac cy nhi
phan tim kiém, cac nit trén cac cdy Radix
khong luu trir toan bo cac khoa; thay vao
d6, cac nat trén Radix chi luu trir mot phan
ctia c4c Khoa. Va chi c6 dudng dan diy du
tir gbc dén 1a mo ta mot gia tri khoa hoan
chinh tng v6i mot gia tri [6].

1 flower —

2 flows 4 ™
3. far o >
4. pitching f/ = \ /
5. pitches // D \\
/ \\‘
Jm~Y >~
flow < ) < >

Hinh 2. Cay Patricia trie [7]

Ngoai ra, cac hoat dong trén trén cac
cay Radix khong phai 1a so sanh céac khoa
cua cac nut ma la tim kiém mot tr khoa
theo cac nguyén tac sau:

(1) Bét dau tir nut gbe, va v6i mdi nat
bén trong, mot khod thanh phan (partial
key) duwoc trich xuat tai moi cap dop.

(2) Khoa thanh phan xac dinh nhanh
dan dén nit con tiép theo.

(3) Qué trinh nay lap lai cho dén khi
gap mot nut 14 (khod dugc tim thay) hoac
mot nhanh rong (khong tim thay khod).

Du6i day la mot vi du vé cay
Patricia trie.

Nhu trong vi du trén 5 tir vung duoc
sir dung dé tao chi muc cho viéc tim kiém:



flower, flows, far, pitching, va pitches.
Néu nguoi dung nhép ky tu “f”, qua trinh
tim kiém s& thuc hién & mac thi hai,
néu tir “low” duoc nhép thi s& di chuyén
xudng mirc thtr ba. Va cubdi cing néu ky
tu “s” duoc nhap thi qua trinh tim kiém s&
chuyén xudng mirc thir tu.

Cay Patricia c6 thé duogc sir dung dé
biéu dién cac cap (key, value) — (khod, gia
tri). Ching ta c6 thé c6 mot danh sach cac
key va mot gia tri gan két v6i mdi khoa.
Céc key 1a cac xau ky tu dugc biéu dién
biéu bai trie va gid tri s& luu trit trong nat
tai vi tri két thuc ciia mot key duong dan.

Trong mot cdy Patricia, c6 3 loai
nat:

e NUt nhanh (Branch node): mot nut
¢6 nhiéu hon mot nat con. N6 luu trir lién
két dén cac nat con.

¢ Nt m¢ rong (Extention node): La
mot nit khong phai nat 14 dai dién cho
mot chudi cac nut ma chi c6 mot nat con.
N6 luu trit mot gia tri khoa biéu dién cho
cac nut két hop, va mot lién két (link) dén
nut ké tiép.

e NUt 14 (Leaf node) hay nut gia
tri (Value node): giébng voi nat mo rong
nhung thay vi luu trir lién két, n6 luu trir
mot gia tri.

2.2.2. Ung dung ciia cdy Patricia
trie trong cong nghé chudi khoi

Cay Patricia c6 thé duoc sir dung dé
luu trlr cac giao dich (transaction) trong
cac chudi khéi. Véi cac dit ligu la cac
giao dich hodc cac khdi va cac “unique
strings” (cac chudi duy nhat) c6 thé duoc
sir dung dé luu trit dit liéu trong trie (co
thé 14 cac ma bam cua cac giao dich hoac
cac khéi).

Dé luu trir c4c giao dich str dung cay
Patricia, cay sé c6 dang sau:

A=
> N
050/0=2.
AN e\
SeleS
0o
OO "OO

DATA

Hinh 3. Cdy Patricia trie dé luu trit cdc
giao dich

Mobi ma bam ciia giao dich s& c6 ky
tu s6 hodc ky tu van ban (tuy thudc vao
thuat toan bam duoc st dung). Chang han,
v6i sha256 ching ta s€ c6 ma bam dai 32
ky tu. Gia st ma bam chi bao gdm céc ky
tyr 0-9 va A-Z, thi mdi nit trong patricia
trie s& ¢6 35 nit con. Viéc duyét sé bat dau
tir ntt gbe (root), di chuyén xudng dudi
(cac nht con) dé khép vai ting ky tu cua
gi tri ctia NGt cho dén nat cudi dé cd dugc
d6i tuong dir lidu giao dich.

Thuat toan:

- V6i mdi nut trong ciy (trie), ban
than s& la mot bang bam véi moi Ky ty bam
la mot khoé va bang bam khéc la gia tri. Tat
ca cac hoat dong, chén, xo0d hoac truy nhap
déu c6 d6 phrc tap 1a O(h) véi h 14 dg lon
ciia MA bam hay chiéu cao ciia cay.

- Vé6i dinh nghia trén, thuat toan
dé luu trit cac giao dich trong chudi khoi
nhu sau:

curr € 1}
for each character in data.has
if curr{character] is null:
curr|character| € {}
curr € curr[character]
curr[“"DATA™] € data



Trong thuat todn nay, mot dbi tugng
gém mot cip key-value réng dugc tao ra.
Duyét hét toan bo ma bam va v6i mbi Ky tu
thi thiét 1ap mot gia tri mai cho dbi tuong
cap key-value réng. Dong thoi voi mdi ky
tu, d6i sanh curr hién tai s& duoc thiét lap
cho d6i sanh tiép theo. Va cudi cung khi
toan bd cac nhanh cua cay da dugc tao ra,
cac dir licu s€ dugc gan vao cac nut cudi
cung vai nhan la “DATA” [8].

I11. Phwong phéap nghién cau

Nho c6 thoi gian duyét cac thanh
phan trong 13 O(h) nén cay Patricia dang
duge sir dung trong nhiéu hé thong tng
dung chudi khéi khac nhau. Pic biét 1a
cac hé théng quan 1y chudi cung tmg.

Trong bai bao nay, cay Patricia sé&
dugc trién khai dé luu trit cac giao dich vé
cac hoat dong ctia chudi cung tng trai cay.
Mot luong 16n cac giao dich mo phong sé
dugc tao ra va thoi gian thuc hién s€ dugc
udc luong, tong hop, so sénh va danh gia.

3.1. H¢ thong qudn Iy chudi cung
teng tréi cay sir dung cong nghé chudi khoi

Hién nay, dd c6 rat nhiéu hé thong
quan ly chudi cung tmg trai cdy duogc
xdy dung [9]China”,”event-title”:2022
International Conference on Cloud
Computing, Big Data and Internet of
Things (3CBIT. C4c h¢ thdng nay quan ly
cac qua trinh san xuét va trong trot, ché
bién, van chuyén, bao quan va ban hang,
v.v. Dit liéu thu thap trong mdi qua trinh
s& dugc xac minh va tai 18n hé théng. Quéa
trinh trong trot bao gdm cac hoat dong
trong trot, thu hoach va giam sat trang
thai cua nong san. Céc thong tin duogc tao
ra bao gom 16 san pham, théng tin ngudn
gdc, thoi gian trong, thoi gian thu hoach,
thong tin nhiét 6 va do am. Qua trinh ché
bién bao gém lam sach va lam mat nong
san, lyra chon va sap xép trai cay, dong goi

vao cac thung,...

Vi cac thong tin cd dugce tur cac
qué trinh, nguoi tiéu dung hoan toan co
thé truy xuét nhim lya chon trai cay mot
cach phii hop nhét.

3.2. Ung dung cdy Patricia trong
hé thong qudn |y chudi cung ikng tréi cay
sie dung chudi khéi

Déi voi khéch hang, didu quan trong
nhat 13 su phan hdi mot cach nhanh chong
ctia hé théng vé ngudn gbc cla cic nong
san ma ho dang tim hiéu. Mot s6 khach
hang kho tinh con mudn biét san pham ma
ho dang quan tdm da dugc trong ¢ dau,
da duoc thu hoach khi nao, van chuyén ra
sao, c6 dam bao cac tiéu chi vé& an toan
hay khong. Vi vay, dé co thé giam thiéu
dugc thoi gian truy xuat thong tin nguon
gbc cuia CAc ndNg san, cay Patricia da duoc
sir dung dé luu trit cac giao dich:

- don vi thu hoach thuc hién thu
hoach néng san.

- don vi dong gép thuc hién déng
g0i cac nong san da dugc thu hoach theo
céc tiéu chuan.

- don vi van chuyén van chuyén
nong san dén nha phan phoi.

- don vi thu mua thyc hién thu mua
nong san.

V&1 mot luong 16mn cac nha san Xuét
(nguoi nong dan) va rat nhiéu hoat dong
s& dugc thuc hién trudc khi cadc ndng san
dén tay nguoi tiéu dung. Do d6 s& mat rat
nhiéu thoi gian dé c6 thé truy xuat dugc
qué trinh néng san duge xir Iy néu khong
¢6 co ché luu trir phd hop va hiéu qua. Va
mét nhiéu thoi gian, chfmg han 16n hon 5
gidy dé co dugc thong tin vé ngudn gdc
cta ndng san thi kha nang nguoi tiéu dung
quyét dinh mua s& giam di dang ké. Mot
khi s6 luong giao dich ting I1én theo thoi



gian thi thoi gian can dé c6 thé truy xuét
dugc thong tin cling s€ tang 1én. Vi vay,
v6i phuong phap st dung cdy Patricia dé
luwu trir giao dich s& giup giam thiéu thoi
gian can thiét dé co thé truy xuat dugc cac
thong tin.

IV.Két qua va thao luan

Trong phan nay, hé théng quan ly
chudi cung ung c6 ung dung cong nghé
chudi khdi va cay Patricia dugc trinh bay
véi cac chic nang hd tro nguoi diung va
cac két qua thue nghiém vé thoi gian thuc
thi cac giao dich cling dugc thu thép,
phén tich.
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4.1. CAc cai ddt mdi truwong trién khai

Hé théng duoc trién khai st dung
H¢ quan tri co s¢ dir liéu Microsoft SQL
Server dé luu trit cac thong tin vé& ngudi
ding, nha san xuét, phan phdi,... Céc
chuc ning cia hé théng quan 1y duoc xay
dung trén nén tang Asp.net va JS.

4.2. Xay dung hé théng qudn Iy chudi
cung teng trai cay duwa trén chudi khoi

Pé thuc nghiém hiéu ning cua cay
Patricia trong cic hé thong quan 1y chudi
cung tng dya trén chudi khdi, trong bai
bdo nay gii thiéu mot hé théng quan
ly chudi cung tng trai cdy sir dung ciy
Patricia dé luu trir cac giao dich duoc tao
ra trong hé thong.

m | 4

Hinh 4. Hé thong qudn Iy chudi cung iing trai cay

Tai giao dién nay, nguoi quan 1y co
thé c6 duoc cac thong tin tong quan vé sb
nguoi ding, sb vai tro cta ngudi ding:
thanh tra nong trai, don vi thu hoach, don
vi dong goi, don vi phan phdi, don vi thu
mua, nguoi san xuét, sb 16 hang.

4.2.1. Chiec nang quan ly I6 hang

Chtrc ndng cho phép nguoi quan tri
quan ly céc 16 hang trai cay.

Viéc thém moi 16 hang c6 thé dugc
thyc hién thong qua mdt giao dién cua
churc nang thém 16 hang.

Hinh 5. Chirc nang quan ly 16 hang



Thém 16 hang

Ma néng dan/HTX *

Tén noéng dan/HTX *

Pja chi *

bon vl thu hoach *

Pon vi déng gbi *

Hinh 6. Chitc nang thém 16 hang

4.2.2. Churc nang quan ly nguoi dung

Chtrc nang quan ly ngudi dung cho phép quan tri vién thém mai, chinh sira thong tin,

phan quyén ngudi dung theo vai tro.

Hinh 7. Chirc nang quan ly nguwoi ding

4.2.3. Chirc nang nhdp thong tin
théng qua ma QR

Pé tao thuén tién cho nguoi sir dung,
hé théng cung cdp chic ning nhap lidu
cho cic dbi tuong, qua trinh bang cach

quét cac méd QR tuong Ung.

Hinh 8. Churc nang nhap thong tin thong
gua ma QR

Chtrc ndng nay dugc xay dung voi
giao dién don gian, cing véi d6 1a mot sd
truong dit liéu dé trién khai thyc nghiém.

4.2.4. Chirc nang hién thi thong tin
16 hang

Chtre nang nay cho phép nguoi tiéu
dung c6 thé tra ciru ngudn gdc ciia mot
ndng san cu thé.

Tai mdi budc déu thé hién diy du
thong tin vé noi ma nong san dugc trong,
duogc thu hoach, dugc dong goi:

- Thong tin 16 hang: do ai san xuét,
dia chi, don vi thu hoach, don vi dong goi.



Hinh 9. Chirc nang hién thi thong tin 16 hang

- Thanh tra ndng trai: xac nhan
thong tin vé gidng ciy, loai phan bén sir
dung, mua vu.

- Thong tin dong goi: don vi dong
g6i, ngay nhan, sé luong, don vi tinh,
ngay dong goi, han sur dung.

- Thong tin thu hoach: don vi thu
hoach, san lugng (tan).

4.2.5. Thir nghiém vé toc dé xir y
cdc giao dich

Trong cac thuc nghiém nay, co
hai phuong an duoc trién khai: 1) Sir
dung cdy Patricia va 2) khong str dung
cay Patricia dé luu trit cac giao dich. S6
luong giao dich dugc thir nghiém nam
trong khoang tur [1000 — 7.500.000], thoi
gian xtr 1y toan bd giao dich dé thém giao
dich méi dugc do bang micro-gidy. Céc
dir liéu thu duoc tir thyc nghiém duoc thé
hién trong bang 1.

Bang 1. So sanh thoi gian xur ly cdc
giao dich giita phwong dn sw dung cdy
Patricia va khong su dung cay Patricia

dé luu tri¢ cdc giao dich

S6 lwong Tll(‘n' gian (micro gﬂiéy)
giao dich Cay | Khong sir dung
’ Patricia cay Patricia
1000 4,6 4,9
3000 4,9 5,2
5000 4,3 5,6
10.000 4.4 7,7
50.000 4,5 7,9
100.000 4,2 9,5
500.000 4,2 16,4
1.000.000 4,3 29
2.000.000 4.4 49,3
4.000.000 4,3 87,9
7.500.000 4,6 155,1

Nhu trong bang 1, véi s6 lugng giao
dich nam trong khoang [1000 — 5000] thi
thoi gian can dé xur 1y toan bd cac giao
dich gitra hai phuong an str dung va khdng
sir dung cay Patricia la gin twong duong.
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Tuy nhién, khi s6 luong giao dich ting Ién
thi thoi gian ctia phuong an khong sir dung
cay Patricia tang lén rat nhiéu. Nguoc lai,
phuong an str dung cay Patricia ludn 6n
dinh trong khoang [4.2 — 4.6] micro-giay.
Nhu vy, rat rd rang 1a viéc sir dung cay
Patricia dé luu trit cac giao dich trong
chudi khdi gitp giam thiéu mot cach hiéu
qua thoi gian can thiét dé thém mot giao
dich. Tt d6 gilp tang kha nang nguoi tiéu
dung s& quyét dinh mua trai cay khi ho c6
thé mét it thoi gian hon trong viéc truy
xuat ngudn gbc cia trai cdy ma ho dang
quan tam.

4.3. Thdo ludn

Qua céac thuc nghiém duogc thuc
hién trong bai bao nay, rd rang viéc trién
khai cdy Patricia dé luu trir cac giao dich
trong chudi khdi gilp giam thiéu mot cach
dang ké thoi gian can thiét xtr Iy cac giao
dich. Pic biét 1a trong cac hé thong quan
1y chudi cung g trai cdy ing dung cong
nghé chudi khéi, thi thoi gian phan hdi
yéu cdu truy xudt ngudn gdc cua ngudi
tiéu dung 1 rt quan trong. Tir két qua do,
mot hé thong quéan 1y chudi cung tng tréi
cay da dugc xay dung. Nguoi quan 1y co
thé quan 1y cac cong doan san xut, trong
trot, thu hoach, ché bién, van chuyén,
phan phéi. Nguoi tiéu dung c6 thé sir dung
chire nang quét ma QR cua trai cay dé truy
xuat ngudn goc va toan bd thong tin vé
qua trinh san xuat néng san.
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CONSUMED TIME FOR TRANSACTION PROCESSING
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Abstract: Blockchain technology is receiving much attention and research from
scientists worldwide. This technology has also been applied in many fields, from economics to
agriculture, especially in supply chains, allowing consumers to trace the origin of products.
The number of transactions in supply chain management systems is generally very large.
Therefore, many approaches have been proposed to reduce the time required to store and
verify transactions. In this article, the authors offer a solution using Patricia trees to reduce
the time required to keep and verify transactions in a supply chain management system for
agricultural products. Experimental results show that using Patricia trees helps reduce the
time required to verify transactions.

Keywords: blockchain, consensus mechanism, supplying chain for fruits, management system,
patricia tree, peer-to-peer, transaction
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