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Tom tit: Cong nghé chubi khoi (blockchain) hién nay dang nhdn duwoc rat nhiéu sw
quan tam va nghién citu ciia cdce nha khoa hoc trén thé gidi. Cong nghé nay ciing da duwoc
iing dung vao rat nhiéu linh viee khdc nhau, tir kinh té cho dén nong nghzep dac blet la uing
dung lrong cac chudi cung ng, cho phép nguoi tiéu dung co thé lruy xudt nguon goc cua cdc
san pham. Thong thirong, sé liong cdc giao dich trong cdc hé théng qudn Iy cdc chudi cung
wng la rdt 1om. Vi vdy, da c6 nhiéu gidi phdp dwoc dé xudt dé giam thiéu thoi gian luu trik va
xdc thue cdc giao dich. Trong bai bdo nay, nhém téc gidi dé xudt mét gidi phdp sir dung cdy
Patricia dé giam thiéu thoi gian luu trit va xdc thuce cdc giao dich trong mot hé thong quan Iy
chudi cung trng néng san. Cdc két qud thire nghiém cho thay, viéc sir dung cdy Patricia gitip
gidm thoi gian can thiét dé xdc thuc cdc giao dich.

Tir khéa: cong nghé chudi khoi, co ché dong thudn, chudi cung g hoa qud, hé thong quan Iy,
cdy patricia, két néi diém dén diém, giao dich.

I. Pit van dé Theo thyc tién hoat dong, trong
cac hé théng quan 1y chudi cung tng, sd
luong céac giao dich gilta cac thanh vién
trong hé théng duoc tao ra 1a rat 1on va

cac thong tin trong giao dich nay c6 thé

Hién nay, cong nghé chudi khoi
dang duoc st dung trong rat nhiéu linh
vuc cua doi séng, chéng han nhu tién
dién tu, chung khodn va giao dich tai

chinh, quan 1y cac chudi cung ung, bao
hiém, sttc khoé va y té, bo phiéu dién
ttr, va nhiéu linh vuc khac. Trong cac
hé thdng quan 1y chudi cung tng, chudi
khdi dwgc tmg dung dé gitp cai thién
tinh minh bach va tin cdy, gitp nguoi
tiéu dung c6 thé truy xuit dugc ngudn
gbc ctia cac san pham.

bi gia mao. Vi thé, di co rat nhiéu hé
thdng quan 1y chudi cung tng sir dung
cong nghé chudi khéi duge xay dung
[1], [2] dé giai quyét cac van dé trén.
Tuy nhién, viéc chi tng dung cong ngh¢
chudi khdi vao cac hé thdng quan Iy
chudi cung tng khong dam bao sy giam
thiéu thoi gian mot cach hiéu qua cho
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viéc truy xuat nguon goc san pham trong
cac hé thong nay.

IL. Co 6 1y thuyét
2.1. Cong nghé chudi khoi

2.1.1. Chudi khéi va cdch thirc
hoat dong

Satoshi Nakamoto, mo0t ca nhan
chua rd danh tinh, d3 giri thiéu ¥ tuong vé
Bitcoin trong bai bao “BitCoin: A Peer-to-
Peer Electronic Cash System” [3], nham
giam thiéu thoi gian x4c nhén cic giao
dich gitra hai bén va loai bo su phu thudc
vao bén thir ba. Bitcoin dugc tao ra nhu
mot déng tién mat ma.

Hién nay voi sy phat trién ctia cong
nghé, co nhiéu blockchain dugc tao ra voi
nhiéu muc dich khic nhau nhung chung
déu c6 cac thanh phan sau [4]:

©S6 cdi dirge sao Idp (Replicated
ledger): 1a mot thanh phan quan trong
trong chudi khdi. N6 dugc sir dung dé luu
trir thong tin giao dich, dong bd hoa dit liéu
gilta cac nut trong mang, ddm bdo tinh toan
ven dir li€u va xac nhan tinh hop 1€ cta cac
giao dich va gitp ngan chén cac hoat dong
gian 1an trén mang chudi khdi. SO céi sao
l3p chta toan bo chudi khdi va duoc luu trit
trén tat ca cic nit trong mang chudi khdi.

o Mang ngang hang (Peer-to-Peer
network): tit ca cac nut cing chia sé mot
s6 cai cong khai ma khong can c6 tic 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 khéi
dugc dong bo thong qua mang nay.

e Co ché dong thudn (Consensus):
Cac co ché déng thudn duoc sur dung dé
xac nhan tinh hop 1€ cua cac khdi trude
khi ching dugc thém vao chudi khdi.
Mot khi mét giao dich dugc tao ra, nd sé
dugce dua vao khéi va khdi s& dugce gir
dén tit ca cac nat trong mang dé nhan
duoc su dong thuidn vé tinh hop 1€. Céc
thudt toan dong thuan pho bién duogc st
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dung 1a Proof-Of-Work (POW), Proof of
Stake (POS), Practical Byzantine Fault
Tolerance (PBFT),... Tuy vao tirng muc
dich, timg hé thong thi thuat toan dong
thuén phu hgp s€ duoc str dung .

e Mat ma (Cryptography): An ninh
cua mot hé thé)ng blockchain dua trén
cac thuat toan mat ma. Trong mot mang
blockchain, tinh toan ven cua cac giao dich
hd trg chit ky s6 va cu trac dit lidu doc
quyén (cdy Merkle, Merkle Patricia, ...).
Bén canh do, hoat dong xac thuc cua cac
giao dich duoc hd tro boi cac chir ky s6.
Tinh toan ven cia cac giao dich duoc hod
tro boi cac thuat toan mat ma bat ddi xung
la cdc thudt toan bam, dwoc s dung dé tao
ra mot mda bam duy nhat cho méi khéi dua
trén dit liéu trong khoi dé. Néu c6 bat ky sw
thay doi nao xay ra doi véi di lidu ciia khoi
thi méd bam ciia khoi dé ciing sé thay doi.

Thanh phin co ban nhéat cua mot
blockchain 1a giao dich (transaction). Cac
giao dich thé hién cac hoat dong duoc thuc
hién trong cac hé thong tmg dung chudi
khéi va thirong dwoc t6 chike dwéi dang
mot cdu tric div lidu. Cac giao dich dwoc
luu trit trong mot khoi (block). Kich thudce
ctia khoi s& phu thudc vao ) lugng cac
thanh phan cia giao dich ciing nhu giao
thirc chudi khdi. Cac khdi trong chudi dén
dugc lién két (ndi) véi nhau bang cdc ma
bam. Pady la dir liéu bam dwoc tao ra voi
cac dir liéu dau vao la di liéu cua cdc
khoi. Mbi khoi sé luu hai ma bam, mot ma
bam duoc tao ra dua trén dir li€u cua chinh
n6 va mot ma bam cua khdi truéc no. Vi
du khéi thi 7 s& chira ma bam cua khdi 7 -
1. DBiéu nay gitip tao nén sy lién két va su
bén ving cua chudi khéi. Néu ké tan cong
mudn thay dbi dit liéu trong mot khéi nao
d6 cua chudi thi can phai chinh stra dit
lidu cua tat ca cac khoi ditng trude nod. Vi
vay, kha nang thuc hién thanh cong hoat
déng gian 1an trong chudi khdi 1 rat thap
khi ma s6 luong khdi trong chudi s& ngay
cang nhiéu hon khi cac hé théng van hanh,
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doi hoi nhiéu tai nguyén tinh toan hon néu
mubn stra ddi dit lidu. Ngoai ra, tat ca cac
nut (cadc may tinh) tham gia vao mang ludi
déu luu trit ban sao ctiia chudi khdi nén néu
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Hinh 2. Khéi va chudi cdc khoi

Hoat dong cua chudi khéi duge thuc
hién vd1i cac budc sau:

Buéce 1. Khi c6 mot giao dich thé
hién mot hoat dong trong hé thong dugc
tao ra no s& dugc thém vao mot khoi.

Buée 2. Khbéi méi s& duoc gui
quang ba Ién mdt mang ngang hang (Peer-
to-Peer) voi cac may tinh duoc biét dén
nhu 14 céc nat.

Budc 3. Cac nut trong mang s€ xac
thyc tinh hop 1¢ ctia khéi méi dua trén cac
thuat toan déng thuan nhu Proof of Work
(PoW — Bang chiing cong viéc), hoic Proof
of Stake (PoS — Bang chiing cb phan). Nut
gianh dugc quyén va thyuc hién thanh cong
viée xéc thuc mot khéi s& nhan duoc phﬁn
thuéng. Tuy thudc vao timg hé théng ma

phan thudng co thé khac nhau. Trong cac
hé thdng lién quan dén tién mat ma thi phan
thudng chinh 13 loai tién d6. Trong mot sd
hé thdng thi phan thuong thuong chi mang
tinh chat twong trung dé giup cac nut gia
tang kha niang xac thuc duoc khoi.

Bude 4. Céc khéi dugce x4c thuc tinh
hop 1& s& duoc thém vao chudi. Nguoc lai,
no s€ bi loai bo.

Buéce 5. Chudi voi khdi méi sau d6 s&
duogc phan tan dén tit ca cac nat trong mang.

Buéc 6. Giao dich dugc hoan tat.

Céc nut trong mang s€ luu gilt ban sao
cta toan bd chudi khdi. Vi vay, néu xay ra
héng héc hay mAt méat dit liéu tai mot nt thi
nut d6 co thé 14y lai dir liéu tir cac nut khéc.
Va dé co6 thé dam bao tinh riéng tur cia cac



giao dich/khdi, chir ky s6 s& duoc ky vao cac
khi nay. Nén chi c6 nhitng ai 1a cha s6 hitu
cta cac giao dich bén trong cac khdi méi co
thé xem duoc ndi dung cta khéi.

Khi mét khdi duoe tao ra, chu so
hiru khéi s& ky vao d6 bang khod riéng tur
(bi mat). Chir ky nay sau d6 s€ dugc xac
nhan bang khoa cong khai ctia chi s¢ hitu
khi cac khéi dugc giri quang ba 1én mang.

2.1.2. Cdc co ché dong thudn

Cac co ché dong thuan (Consensus
mechanisms) da duogc tich hop trong cong
nghé chudi khdi nhu mot co ché chiu 16i dé
xac minh céc giao dich trong mang luéi [5].
Co ché nay dugc sir dung dé dam bao tinh
ding dan ciia cac khdi méi duoc thém vao
chudi do toan bd hoat dong cta chudi khéi 1a
hoan toan ty dong nén co ché xé4c nhan khdi
méi cling phai dugc thue hi€én mot cach tu
dong. Céc khéi moéi nay can phai dat duoc
su dong thuan cua it nhat 51% sb nit trong
khéi thi méi duoc thém vao chudi.

Hién nay c6 rat nhiéu thuat toan dong
thuan khac nhau nhung phd bién nhat 1a Proof
of Work (PoW — Bang chiig cong viéc). Ban
chét ciia co ché nay nhiing ngudi tham gia s&
phai str dung tai nguyén tinh toan dé giai mot
bai toan dugc dit ra nhdm gianh quyén xac
thyc (cong nhan) cho mot khéi méi trude khi
khdi ndy dugc thém vao chudi. Ngudi tham
gia (nut) gianh dugc quyén xac thyuc khdi s&
nhan dugc phan thuong cho viéc nay. Day
ciing 13 diém kho khi trién khai co ché PoW
trong cac hé théng tmg dung khong lién quan
dén tién mat ma. Boi vi can phai xac dinh
phén thuéng ma nut tham gia xac thuc khdi
mdi s€ nhan duoc 1a gi.

2.2. Cay Patricia va ung dung
trong chudi khéi

2.2.1. Cay Patricia trie

Cay Patricia, con dugc biét dén thuat
ngtr cdy Radix hay Trie, 1a mdt cau tric dix
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lidu dang cay thuong duoc sir dung dé luu
trit mot tap hop dong hodc mang két hop,
trong d6 cac khoa thuong 1a cac chudi.
Khéc voi cac clu tric dir liéu cay duogc su
dung phd bién hién nay nhu cac cdy nhi
phan tim kiém, cac niit trén céc cdy Radix
khong luu trit toan bd cac khoa; thay vao
do, cac nut trén Radix chi luu trir mot phén
ctia cac Khoa. Va chi co duong dan ddy du
tir gbc dén 1a mo ta mot gid tri khoa hoan
chinh rng v&1 mat gia tri [6].
1 flower .

S ~f
4. pitching f &

/ / %

5. pitches

Hinh 2. Cay Patricia trie [7]

Ngoai ra, cac hoat dong trén trén cac
cay Radix khong phai l1a so sanh cac khoa
cua cac nut ma la tim kiém mot tir khoa
theo cac nguyén tac sau:

(1) Bit dau tir ntt gbe, va véi mdi nat
bén trong, mdt khod thanh phan (partial
key) dwoc trich xuat tai moi cap do.

(2) Khoa thanh phan xéac dinh nhanh
dan dén nut con tiép theo.

(3) Qua trinh nay lap lai cho dén khi
gdp mot nut 14 (khod dugc tim thay) hodc
mot nhanh rong (khong tim thay khod).

Dudi day 1a mot vi du vé cay
Patricia trie.

Nhu trong vi du trén 5 tr vung duoc
st dung dé tao chi muc cho viéc tim ki€ém:
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flower, flows, far, pitching, va pitches.
Néu nguoi dung nhap ky tu “f”, qua trinh
tim kiém s& thuc hién ¢ muc tha hai,
néu tr “low” duogc nhap thi s€ di chuyén
xudng muc thir ba. Va cubi cung néu ky
tu “s” duoc nhap thi qua trinh tim kiém s&
chuyén xubng mirc thir tu.

Cay Patricia c6 thé dugc st dung dé
biéu dién cac cap (key, value) — (khod, gia
tri). Chung ta c6 thé c6 mot danh sach cac
key va mot gia tri gan két vi mdi khod.
Céc key 1a cac xau ky tu dugc biéu dién
biéu boi trie va gia tri s& luu trit trong nit
tai vi tri két thuc ctia mot key duong dan.

Trong mot cady Patricia, c6 3 loai
nut:

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

e Nt m¢ rong (Extention node): La
mdt nut khong phai nat 14 dai dién cho
mot chudi cac nit ma chi c6 mot nut con.
N6 Iuu 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 véi nut mé rong
nhung thay vi luu trir lién két, né luu trix
mot gia tri.

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

Cay Patricia c6 thé duoc st dung dé
luu trir cdc giao dich (transaction) trong
cac chudi khéi. Véi cac dit lidu 1a cac
giao dich hodc céc khéi va cac “unique
strings” (cac chudi duy nhat) co thé duoc
stt dung dé luu trix dir liéu trong trie (c6
thé 13 cdc ma bam cua cac giao dich hodc
cac khoi).

Dé luu trit cac giao dich sir dung cay
Patricia, cay s€ c6 dang sau:

(rooT |
— I~

DATA

Hinh 3. Cdy Patricia trie dé lwu tri¢ cdc
giao dich

Modi mi bim cua giao dich s& c6 ky
tw s6 hodc ky tu van ban (tuy thudc vao
thuat todn bam duoc st dung). Chéng han,
v6i sha256 ching ta s€ c6 ma bam dai 32
ky tu. Gia st ma bam chi bao gom céc ky
tur 0-9 va A-Z, thi mdi niit trong patricia
trie s€ ¢o 35 nut con. Viéc duyét sé bat dau
tir ntt gde (root), di chuyén xubng dudi
(cac nut con) dé khép véi ting ky tu cta
gia tri ciia nut cho dén nat cudi dé c6 duoc
dbi tugng dir lidu giao dich.

Thuat toan:

- Véi mdi nit trong cay (trie), ban
than s& 1a mot bang bam véi mdi ky tu bam
12 mot khoa va bang bam khac 1a gia tri. Tat
ca cac hoat dong, chén, xod hoac truy nhap
déu co6 do phuc tap 1a O(h) voi h la dé lom
ciia ma bam hay chiéu cao cia cay.

- V6i dinh nghia trén, thudt toan
dé luu trir cac giao dich trong chudi khéi
nhu sau:

curr € {}
for each character in data.has
if curr[character] is null:
curr[character] < {}
curr € curr[character]
curr[“DATA”] € data



Trong thuat toan nay, mot déi tuong
gém moét cip key-value rdng duoc tao ra.
Duyét hét toan bd ma bam va véi mdi ky tu
thi thiét 1ap mot gid tri mdi cho déi tuong
cap key-value réng. Pong thoi véi mdi ky
tu, d6i sanh curr hién tai s& dugc thiét lap
cho ddi sanh tiép theo. Va cudi cung khi
toan bg cac nhanh cua cay da dugc tao ra,
cac dir ligu s€ dugc gan vao céac nut cudi
cung v6i nhan la “DATA” [8].

I11. Phwong phap nghién ciru

Nho c6 thoi gian duyét cac thanh
phan trong 1a O(h) nén cay Patricia dang
duogc str dung trong nhiéu hé thong tng
dung chudi khdi khac nhau. Pic biét 1a
cac hé thong quan 1y chudi cung tng.

Trong bai bao nay, cay Patricia sé&
duoc 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 s€
dugc tao ra va thoi gian thuc hién s€ dugc
wdc luong, tong hop, so sanh va danh gia.

3.1. H¢ théng qudn Iy chudi cung
weng trdi cdy sir dung cong nghé chudi khéi

Hién nay, da co rat nhiéu hé thong
quan 1y chudi cung ung trai cdy dugc
xdy dung [9]China”,”event-title”:”2022
International Conference on Cloud
Computing, Big Data and Internet of
Things (3CBIT. Cac hé théng nay quan Iy
cac qua trinh san xudt va trong trot, ché
bién, van chuyén, bao quan va ban hang,
v.v. Dit lidu thu thap trong mdi qua trinh
s€ duoc xac minh va tai 1én hé théng. Qua
trinh trong trot bao gom cac hoat dong
tré)ng trot, thu hoach va giam sat trang
thai ctia nong san. Cac thong tin duoc tao
ra bao gom 16 san pham, thong tin nguén
gbc, thoi gian trong, thoi gian thu hoach,
thong tin nhiét do va do am. Qua trinh ché
bién bao gdm lam sach va 1am mat nong
san, lya chon va sap xép trai cdy, dong goi
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vao cac thung,...

Véi cac thong tin c6 duge tir cac
qua trinh, nguoi tiéu dung hoan toan cé
thé truy xuat nham lya chon trai cdy mot
cach phu hop nhat.

3.2. Ung dung cdy Patricia trong
hé théng qudn Iy chudi cung teng trdi cdy
sir dung chuédi khoi

Déi v6i khach hang, didu quan trong
nhat 12 sy phan hdi mot cach nhanh chong
ctia hé théng vé ngudn gbc cua cac ndng
san ma ho dang tim hiéu. Mot s khach
hang kho tinh con mudn biét san pham ma
ho dang quan tdm da duoc trong ¢ dau,
da duoc thu hoach khi nao, van chuyén ra
sao, ¢ dam bao céc tiéu chi vé& an toan
hay khong. Vi viy, dé co thé giam thiéu
dugc thoi gian truy xudt thong tin ngudn
gbc clia 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 gdp thuc hién dong
g01 cac nong san da dugc thu hoach theo
céc tiéu chuan.

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

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

Véi mot lugng 16n cac nha san Xuét
(ngudi ndéng dan) va rat nhiéu hoat dong
s€ dugc thuc hi¢n trude khi cadc nong san
dén tay nguoi tiéu dung. Do d6 s& mat rat
nhiéu thoi gian dé c6 thé truy xuét dugc
qua trinh néng san dugc xir 1y néu khong
¢6 co ché luu trit pht hop va hiéu qua. Va
mat nhiéu thoi gian, chang han 16n hon 5
gidy dé co duoc thong tin vé ngudn gdc
cuia nong san thi kha ndng nguoi tiéu dung
quyét dinh mua s& giam di dang ké. Mot
khi s luong giao dich ting 1én theo thoi
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gian thi thoi gian can dé co thé truy xuét
duoc thong tin cling s& tang lén. Vi vay,
v6i phuong phap sir dung ciy Patricia dé
luu trir giao dich s& giup giam thiéu thoi
gian can thiét dé c6 thé truy xuét dugc cac
thong tin.

IV. Két qua va thdo luin

Trong phan nay, hé thdng quan ly
chudi cung ung c6 ung dung cong nghé
chudi khdi va cy Patricia dugc trinh bay
véi cac chirc ning hd tro ngudi dung va
cac két qua thyc nghiém vé thoi gian thuc
thi cac giao dich cling duogc thu thap,
phan tich.

4.1. Cdc cai ddit moi truong trién khai

Hé théng duoc trién khai st dung
H¢ quan tri co s& dir li¢u Microsoft SQL
Server dé luu trir cac thong tin vé ngudi
ding, nha san xudt, phan phdi,... Cac
chure ning cuia hé thong quan 1y duge xiy
dung trén nén tang Asp.net va JS.

4.2. Xay dung hé thong quan Iy chudi
cung veng trdi ciy dwa trén chudi khoi

Pé thyc nghiém hiéu ning cua ciy
Patricia trong cac hé thong quan 1y chudi
cung Ung dua trén chudi khéi, trong bai
bao nay gii thiéu mot hé théng quan
ly chudi cung \ing trai cdy sir dung ciy
Patricia dé luu trit cac giao dich duogc tao
ra trong hé thong.

Hinh 4. Hé thong qudn Iy chudi cung ieng trdi cdy

Tai giao dién nay, nguodi quan ly cé
thé c6 duoc cac thong tin tong quan vé sd
ngudi ding, sd vai tro cia nguoi dung:
thanh tra ndng trai, don vi thu hoach, don
vi dong goi, don vi phan phdi, don vi thu
mua, nguoi san xuét, sd 16 hang.

Lo s o}

4.2.1. Chirc nang quan ly 16 hang

Chtrc nang cho phép nguoi quan tri
quan ly cac 16 hang trai cay.

Viéc thém méi 16 hang c6 thé dugc
thuc hién thong qua mot giao dién cua
churc nang thém 16 hang.

Hinh 5. Churc nang quan ly 16 hang



Thém 16 hang

Ma ndng danHTX *
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Hinh 6. Churc nang thém 16 hang

4.2.2. Chirc nang quan ly nguoi dung

Chtric nang quan ly nguoi dung cho phép quan tri vién thém mdi, chinh sura thong tin,

phan quyén nguoi ding theo vai tro.

Hinh 7. Chutrc nang quan ly nguwoi dung

4.2.3. Chuc nang nhdp thong tin
thong qua ma QR

Dé tao thuén tién cho nguoi s dung,
hé théng cung cép chirc ning nhép liéu
cho cac ddi twong, qua trinh bang cach

quét cac ma QR tuong Uing.

.

Hinh 8. Chutc nang nhdp thong tin thong
qua ma QR

Chtrc nang nay dugc xay dung voi
giao dién don gian, cing v6i d6 1a mot sd
treong dir liéu dé trién khai thuc nghiém.

4.2.4. Chikc néng hién thi théng tin
16 hang

Chtic nang nay cho phép nguoi tiéu
dung c6 thé tra ctru ngudn gbec cua mot
nong san cuy thé.

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

- Thong tin 16 hang: do ai san xuat,
dia chi, don vi thu hoach, don vi dong goi.
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Hinh 9. Churc nang hién thi thong tin 16 hang

- Thanh tra ndéng trai: xac nhan
thong tin vé& gidng cay, loai phan bon st
dung, mua vu.

- Thong tin dong goi: don vi dong
g06i, ngay nhan, s6 lugng, don vi tinh,
ngay dong gobi, han sur dung.

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

4.2.5. Thir nghiém vé téc do xir Iy
cac giao dich

Trong cac thyc nghiém nay, co
hai phuong an dugc trién khai: 1) Su
dung cay Patricia va 2) khong su dung
cay Patricia dé luu trir cac giao dich. S&
lugng giao dich dugc thu nghiém nam
trong khoang tur [1000 — 7.500.000], thoi
gian xir Iy toan bo giao dich dé thém giao
dich méi dugce do bang micro-gidy. Cac
dir liéu thu duoc tir thuc nghiém dugc thé
hién trong bang 1.

Bang 1. So sanh thoi gian xur ly cac
giao dich gitta phwong an sw dung cdy
Patricia va khong su dung cdy Patricia

dé heu trit cc giao dich

S lwong Tl:(‘)’i gian (miﬂcro gviﬁy)
siao dich Ca.y. Kh:)ng st fll:lng
Patricia cay Patricia
1000 4,6 4,9
3000 4,9 5,2
5000 43 5,6
10.000 4.4 1,7
50.000 4,5 7,9
100.000 4,2 9,5
500.000 4,2 16,4
1.000.000 43 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, v6i s6 lugng giao
dich nidm trong khoang [1000 — 5000] thi
thoi gian can dé xir 1y toan bo cac giao
dich gitra hai phuong &n st dung va khong
st dung cay Patricia 1a gan tuong duong.




Tuy nhién, khi sb lwong giao dich ting 1én
thi thoi gian ciia phuong an khong st dung
cdy Patricia ting 1én rat nhiéu. Nguoc lai,
phuong an sir dung cdy Patricia luén 6n
dinh trong khoang [4.2 — 4.6] micro-giay.
Nhu vdy, rat rd rang 13 viéc sir dung cay
Patricia dé luu trit cac giao dich trong
chudi khéi giup giam thiéu mot cach hiéu
qua thoi gian can thiét dé thém mot giao
dich. Tu do gitp tang kha nang nguoi ti€u
ding s& quyét dinh mua trai cay khi ho c6
thé mat it thoi gian hon trong viéc truy
xuat ngudn gbc cla trai cdy ma ho dang
quan tam.

4.3. Thao lugn

Qua céac thuc nghiém dugc thuc
hién trong bai bao nay, rd rang viéc trién
khai cdy Patricia dé luu trit cac giao dich
trong chudi khi gitip giam thiéu mot cach
dang ké thoi gian can thiét xur Iy cac giao
dich. Bac bi¢t 1a trong cac hé théng quan
ly chudi cung tng trai cay tng dung cong
nghé chudi khdi, thi thoi gian phan hoi
yéu cdu truy xuat ngudén gbc cia ngudi
tiéu dung 1a rat quan trong. Tl két qua do,
mot hé thdng quan 1y chudi cung tng trai
cay da dugc xay dung. Nguoi quan ly co
thé quan 1y cac cong doan san xuit, trong
trot, thu hoach, ché bién, van chuyén,
phan phdi. Ngudi tiéu dung c6 thé sir dung
chirc nang quét ma QR cua trai ciy dé truy
xuat ngudén goc va toan bo thong tin vé
qua trinh san xuat nong san.
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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.
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