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TOM TAT

Trong bdi canh chuyén ddi sb nganh gido duc, viéc xac thuc va bdo vé thong tin hoc
ba hoc sinh tr¢ thanh yéu cu cép thiét nham dam béo tinh minh bach, toan ven va an
toan dir liéu. Nghién ctu nay dé xuit mot hé théng xac thuc hoc ba hoc sinh trung hoc
phé thong ting dung cong nghé blockchain cy thé 1a nén ting Ethereum nham luu trir va
xé4c minh thong tin hoc sinh mét cach tin cay va khong thé chinh stra. Hé thong xay dung
chudi block riéng cho mdi hoc sinh, twong ng véi timg hoc ky va ca nam hoc. Dir liéu
dugc xtr Iy théng qua smart contract viét bang ngon ngir Solidity, tich hop Web3.js cho
két ndi v6i giao dién web, str dung Ganache va Truffle dé kiém thir va trién khai trong méi
truong gia 1ap. Moi ban ghi hoc tdp duoc ma héa va lién két bang ma bam nham dam bao
tinh bat bién cua dir liéu. Két qua thir nghiém cho thy hé thong hoat dong 6n dinh, hd tro
quan ly diém minh bach, dé dang tra ctru va phong chéng gian 1an hiéu qua. Tuy nhién,
hé thong hién mai chi trién khai trong moi trudng gia 1ap, chua tich hop véi cac nén tang
quan 1y hoc sinh hién hanh nhu VnEdu, SMAS. Trong tuong lai, h¢ théng du kién s& dugc
trién khai trén mang Ethereum thyc té va phat trién ing dung di dong nham phuc vu xac
thue hoc ba moi lac, moi noi.

Tir khéa: Blockchain, hoc ba, xac thuc, Ethereum, smart contract, gido duc phd thong.

ABSTRACT

In the context of digital transformation in the education sector, the verification and
protection of student academic records have become urgent requirements to ensure
transparency, data integrity, and security. This study proposes a blockchain-based
verification system for high school academic records, utilizing the Ethereum platform to
securely store and authenticate student data in an immutable and reliable manner. The
system constructs a blockchain structure for each student, corresponding to individual
semesters and the full academic year. Academic records are processed through smart
contracts written in Solidity, integrated with Web3.js for frontend interaction, and tested
using Ganache and Truffle in a simulated environment. Each record is encrypted and
linked via hash functions to guarantee immutability and prevent unauthorized alterations.
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Experimental results demonstrate that the system operates stably, supports transparent
grade management, facilitates efficient data retrieval, and effectively prevents fraud.
However, the current prototype is limited to a simulated environment and has not yet been
integrated with existing student management platforms such as VnEdu or SMAS. Future
development includes deployment on a public Ethereum network and the development of a
mobile application to support real-time academic record verification anytime, anywhere.

Keywords: Blockchain, Academic Record Verification, Ethereum, Smart Contract,

High School Education, Web3.js.

1. GIOI THIEU

1.1. Giéi thiéu bai toan

Trong hé théng gido duc phd thong
hién nay, hoc ba hoc sinh dong vai tro 1a
cin ctr quan trong phan anh két qua hoc tap,
danh gid nang luc, dao dlrc va qué trinh rén
luyén cua hoc sinh qua tirng nam. Thong
tin tor hoc ba dugc sir dung trong nhiéu
muc dich nhu xét tot nghiép, tuyén sinh,
chuyén truong, thong ké chét luong gido
duc va ddi chiéu hoc luc [1]. Tuy nhién,
phén 16m hoc ba hién nay van dang duoc
Iuu tri trén cac hé thong quan 1y tap trung
nhu VnEdu, SMAS,... hodc don Ié trén
may chu ndi bg cua truong hoc. Nhirng hé
théng nay tdn tai mot s nhuge diém: Dir
lidu c6 thé bi stra d6i boi ngudi quan tri
c6 quyén truy cap hé thong; Viéc xac thuc
dod tin cdy cua hoc ba khi hoc sinh chuyén
truong hodc ra khoi hé thong gido duc tro
nén kho khin; Thiéu co ché cong khai va
minh bach dé xa hoi va to chtrc c6 thé kiém
ching két qua hoc tap mot cach ddc lap
[2]. Trong bdi canh chuyén doi sé nganh
gido duc, yéu cau dit ra 1a can c6 mot giai
phap dam bao: Tinh toan ven va bit bién
ctia dit liéu hoc tap; Minh bach, truy xuét
dé dang; Tu dong héa quy trinh xac thuc
va giam phu thudc vao hé thdng tap trung
[3]. Cong nghé blockchain véi déac tinh
phi tap trung, bao mat bang ma hoa va kha
nang ghi nhin bat bién, dang duoc xem la
mot huéng di tiém nang trong quan 1y hd
so hoc thuat [4]. Mot s6 mé hinh quéc té

nhu Blockcerts cua MIT Media Lab [5],
EduCTX [6], hay TrustED tai Uc [7] da
cho thy tinh tmg dung cta blockchain
trong luu trir va xac minh chung chi. Tuy
nhién, hau hét cac moé hinh nay tip trung
chu yéu O bac dai hoc hodc chung chi
chuyén nganh. Viéc irng dung blockchain
vao xac thuc hoc ba & cép trung hoc phé
thong noi c6 dac thu dir liéu hoc tap theo
hoc ky, mén hoc, va nhiéu bén lién quan
(gido vién — hoc sinh — phu huynh — nha
truong) van chwa duoc nghién ciru day du
[8]. Do d6, bai bao nay dé xuat mot mod
hinh @ng dung blockchain dé xay dung hé
théng xac thyc thong tin hoc ba hoc sinh
trung hoc phd thong (Blockchain-Based
Transcript Verification System - BBTVS),
dam bao tinh minh bach, chong sira doi,
va hd tro xac minh chinh xac khi hoc sinh
t6t nghiép, chuyén truong hodc xét tuyén
dai hoc.

1.2. Cac nghién ciru lién quan

Nham khic phuc nhing han ché trong
viéc xac thuc van béng va hoc luc da néu
trén, nhiéu moé hinh tng dung coéng nghé
blockchain da duoc trién khai, chu yéu o
cap dai hoc va dao tao nghé. Dudi day la
phan tich chuyén sau hon vé cac mé hinh
d6 ciing nhu mot s6 hudéng nghién ciru mo
rong gan day. Blockcerts, dugc phat trién
bdi MIT Media Lab va Learning Machine,
1a mot trong nhimng nén tang dau tién cho
phép phat hanh va xac minh chiing chi dién
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tir dya trén blockchain. Hé thdng nay cung
cap co ché luu trir phan tan, gitp ngudi
hoc kiém soat va chia sé ching chi mot
cach bao mat, dong thoi giam thiéu nguy
co lam gia vin bang [5]. EduCTX 1a mot
sang kién tai Slovenia nham xay dung hé
théng tin chi hoc thuat dua trén blockchain
theo chuan chau Au. Mdi sinh vién duoc
gan mot dia chi blockchain cd nhan, qua
d6 c6 thé tiép nhan tin chi hoc tap tir cac
co s¢ gido duc khéc nhau, tao thuan loi cho
viéc chuyén tiép hoc tap va xac minh lién
truong [6]. TrustED.io, duoc trién khai tai
Uk, cung cép dich vu xac minh hoc luc va
vin bang theo thoi gian thue. Hé thong sir
dung hop dong thong minh trén nén tang
Ethereum dé dam bao moi giao dich hoc
thuat déu co thé duoc truy xuét, xac minh
va bao v¢ khoi gian 1an [7]. M6 rong hudng
tiép can, Sharma va cong sy (2022) dé xuat
tich hop cong nghé blockchain véi tri tué
nhan tao (AI) nhim nang cao do chinh xac
trong xac minh hoc lyc, déng thoi phat
hién hanh vi gian 1an trong dir li¢u diém sd
[8]. Tai khu vuc chau A, Chen va cong su
(2020) dé xuat md hinh EduChain — Gng
dung blockchain dé luu trir va quan 1y két
qua thi mot cach minh bach va khong thé
chinh sira, hd trg xac thuc lién truong [9].
Mic du cac hé théng néu trén da dat duoc
nhiing két qua dang ghi nhan, tuy nhién hau
hét déu tap trung vao cép dai hoc hoac gido
duc nghé. Linh vuc gido duc phd thong,
dac biét la trung hoc phé thong véi cAu trac
hoc ky — mdn hoc phuc tap va su tham gia
ctia nhiéu chu thé (nha trudng, gido vién,
hoc sinh, phu huynh), van chua c6 md
hinh blockchain nao thue sy duogc thiét ké
chuyén biét. Chinh vi vy, dé xuit hé thong
BBTVS trong bai bao nay dugc xem la mot
huéng di méi, nham 1ap day khoang trong
nghién ctru trong linh vuc xéc thuc hoc ba
hoc sinh trung hoc phd théng.
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2.CO SO LY THUYET
2.1. Blockchain

Cong nghé blockchain 12 mot sd cai
phan tan bao gdm cac khdi dir liéu - block
duoc lién két v6i nhau thong qua ham bam
- hash. M&i khdi chira dir liéu, ma bam cia
chinh n6 va ma bam cua khéi trude do, tur
d6 tao nén chudi lién két bat bién va phi tap
trung. Tinh chat nay dam bao dir liéu mot
khi da duoc ghi nhan s& khong thé bi thay
d6i néu khong c6 su dong thuan tir mang
ludi [4].

DATA

Hash of
previous

HASH
block

Hinh 1. Cdu tric cia mét khéi trong blockchain
Mdi khdi c6 mdt mi bam dé xac

dinh mot khéi va cac thong tin trong do.
M3 bim 1a duy nhét, n6 gidng v6i dau van
tay. Ma bam so sanh (chinh 1a ma cuia kh6i
phia truéc - Hash of previous block) sé&
tao nén chudi. Bat ¢t su thay ddi mot khdi
khién cho khéi sau khong khop

Block

1 Chain

-ale,

Chain of Blocks

Hinh 2. Minh hoa chuéi khéi duéi dang chuéi
cdc khéi lién két

2.2. Ethereum

Ethereum 1a mot nén tang blockchain
mé ngudn mé ndi bat, cho phép phat trién
cac ung dung phi tap trung thong qua hop
ddng théng minh - smart contract. Khac
v6i Bitcoin chu yéu ding dé chuyén gia
tri Ethereum cung cdp moi trudng lap
trinh linh hoat cho c4c ung dung tu dong
héa hoat dong dua trén diéu kién xac dinh
trude [5].
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2.3. Smart contract

Smart contract 1a doan ma ldp trinh
duoc trién khai trén blockchain, c6 kha
nang tu dong thuc thi cac diéu kién logic
ma khong can sy can thiép ctia bén thir ba.
Mot khi cac diéu kién da duoc xac dinh
trong hop dong duoc dap ung, chuong trinh
s€ tur dong thuc hién cac hanh dong nhu ghi
nhan dit liéu, chuyén quyén hodc giri théng
béo. Piéu nay gitp ting tinh minh bach va
loai bo rui ro sai s6t do con nguoi [5].

2.4. Web3.js

Web3.js 1a thu vién JavaScript phd
bién cho phép cic ung dung web giao
tiép v6i mang ludi blockchain Ethereum.
Thong qua Web3.js ¢6 thé goi cac ham cua
smart contract, truy xuét dit liéu blockchain
hodc giri giao dich tir trinh duyét dén mang
blockchain [6].

3. PHUONG PHAP DE XUAT
3.1. Kién tric tong thé h¢ thong

Hé théng BBTVS duoc thiét ké gdbm
ba 16p chinh:

Giao dién ngudi dung: Phat trién bang
HTML/CSS/JavaScript, st dung Bootstrap
dé dam bao giao dién than thién v6i ngudi
dung. Giao dién gdm ba vai tro chinh: quan
tri vién (Admin), gido vién va hoc sinh.
MB&i vai trd co quyén truy cdp twong tng.
Admin: nhap va khoa diém, tao hoc sinh
m&i, phan quyén gido vién. Gido vién: xem
diém hoc sinh minh phu trach. Hoc sinh:
xem bang diém ca nhan.

Lép xtr Iy nghiép vu: Str dung Node.js
két hop Web3.js dé két ndi giira frontend va
blockchain Ethereum. Backend dam nhiém

Phan quyén truy cip, nhap diém, truy xuét
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cac churc nang: xu 1y dit liéu nhap diém,
tao giao dich blockchain, goi ham smart
contract va nhan phan hoi tir chudi khoi.

Blockchain Ethereum: Noi luu trir dir
liéu hoc ba dudi dang cac block bt bién.
Hop dong thong minh viét bang Solidity
chiu trach nhiém xac dinh ciu trc block,
kiém tra diéu kién ghi diém, luu dir liéu
diém sd va tra vé két qua xac minh hoc ba.

@@

Yéu cau Yéu cau Yéu cau

Website

API
Request

Server
Node.js

Web3.js /
RPC

Blockchain

Hinh 3. Kién tric ba I6p cda hé théng BBTVS
3.2 Luong dir liéu theo vai tro

Trudc hét, quan tri vién déng vai tro
diéu phéi ludng dir liéu dau vao va kiém
soat phan quyén. Sau khi xac thyc danh
tinh, quan tri vién thuc hi¢n cac tic vu
nghi¢p vu (quan ly danh sach 16p, nhap/
khoa diém, cap quyén) trén giao dién tng
dung. Cac yéu cau nay dugc may chu hop
thirc héa va giri t6i hgp dong thong minh
dé ghi nhan on-chain; két qua xtr 1y, gom
ma giao dich va nhat ky su kién, dugc phan
hoi vé img dung dé xac nhan thanh cong va
1am bang chimg truy vét (Hinh 4).

di liéu

Két qua / Xac nhan

Blockchain

Hinh 4. Luéng dit liéu cho quan tri (ghi/khéa diém, phdn quyén, truy xuét).
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Tiép theo, gido vién ding nhap va chi
dugc cap quyén truy cp trong pham vi 16p
da dugc gan dinh danh. Khi lya chon nam
hoc va hoc ky, tmg dung gui yéu cau téi
hop ddng théng minh dé truy xuat danh
sach hoc sinh va diém sb twong tmg; co

Tra ctru danh s&ch hoc sinh, diém so
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ché kiém tra quyén duoc thuc thi trude mdi
truy vin nham bao dam giao vién chi xem
dir liéu cua 16p phu trach. Két qua duoc tra
vé giao dién dudi dang danh sach/chi tiét
theo hoc sinh, phuc vu theo doi — danh gia
— phan héi (Hinh 5).

Gido vién

Tra két qua

Hinh 5. Luéng dit liéu cho gido vién (tra ciru danh sdch hoc sinh va diém sé).

3.3. Quy trinh ghi dir liéu hoc ba

Sau cung, hoc sinh dang nhap dé xac
thuyc danh tinh; khi thong tin hop 1€, hé
thng phat hanh JSON Web Token duy tri
phién lam vi¢c an toan va gidi han pham vi
truy cap & diing hd so ca nhan. Moi yéu cau
tra ctru (thdng tin ca nhan, diém theo mon,
xép loai hoc lyc, hanh kiém) dugc may chu
kiém soat quyén va chuyén t6i hop dong
thong minh dé truy xut cac ban ghi bat
bién. Nho ddc tinh minh bach va luu vét
trén chudi, thong tin tra vé ¢6 tinh toan ven
cao, gitp ngudi hoc theo doi tién trinh hoc
tap cua chinh minh mot cach chu dong va
dang tin cay.

Trong hé théng BBTVS, mdi hoc sinh
dugc dai dién boi mot chudi cac khéi dir
liéu dugc ghi theo trinh ty thoi gian tuong
ung voi qué trinh hoc tdp tung nam. Dir
liéu hoc ba duge td chic thanh tung block
va lién két v6i nhau theo nguyén tic cua
blockchain, tirc mdi block méi déu chira
mi bam cua block trudc d6 nhim dam bao
tinh bat bién va toan ven dit liéu. Quy trinh
ghi dir liéu duoc thiét ké gdm ba giai doan
chinh (Hinh 4).

Nam Iép 10 Block 0 E—
Nam lop 11 Block 3 —_—>
Nam lép 12 Block 6 —>

Block 1 e Block 2
Block 4 E—— Block 5
Block 7 — Block 8

Hinh 6. Cdu triic chuéi khéi luu triv dit liéu hoc ba theo tirng ndm hoc

Chudi dit liéu hoc ba hoc sinh trong
hé thong duoc t chirc theo cdu triic tuyén
tinh ctia blockchain, trong d6 mdi nim
hoc dugc biéu dién bang mot chudi gom
ba khdi twong tmg voi ba giai doan: hoc

88

ky 1, hoc ky 2 va tong két nam hoc. Mdi
khéi déu chira thong tin hoc tap va thong
tin dinh danh cua hoc sinh, duoc ma hoa
va lién két v6i khéi lién trude thong qua
m3 bam nhim dam bao tinh toan ven va
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bat bién cta dit lidu. Giai doan khéi dau
la Block 0, dugc tao ngay khi hoc sinh
hoan tat hoc ky dau tién. Khdi nay chua
cac thong tin ca nhan co ban nhu mi sd
hoc sinh, ho tén, ngay sinh, gidi tinh va 16p
hoc, cung véi dir ligu hoc tap cua hoc ky
1 bao gém diém cac mén hoc, diém trung
binh, hoc lyc va hanh kiém. Do la khéi dau
tién trong chudi, Block 0 khong chira ma
bam ciia khdi truéc ma chi bao géom ma
bam ndi b dé xac minh ndi dung cing véi
dau thoi gian ghi nhan. Khi hoc sinh hoan
thanh hoc ky 2, hé théng ghi nhan Block 1
v6i cac thong tin hoc tip cap nhat, bao gdm
toan bo diém sb va danh gia trong hoc ky
nay. Khoi nay dong thoi ké thira cac thong
tin dinh danh tir Block 0 dé dam béo tinh
lién tuc va déy du. Pac biét, Block 1 chira
mi bam cua Block 0 nham thiét lap lién
két chit ché gita hai hoc ky. Co ché lién
két nay bao dam rang bat ky su thay doi
nao trong dit liéu ctia Block 0 déu khién ma
bam cua Block 1 khong con hop 1€, tur do
dam bao tinh toan ven chudi khéi. Sau khi
két thuc nam hoc, hé théng tao ra Block 2,
dong vai tro tong hop toan bo két qua hoc
tap trong nam. Noi dung ciia khdi nay bao
gdém diém tong két mon, diém trung binh
canam, xép loai hoc luc va hanh kiém cubi
nam. Block 2 tiép tuc ké thira thong tin
dinh danh tir cac khéi trude va lién két truc
tiép dén Block 1 thong qua ma bam. Ciing
nhu cac khéi khac, Block 2 dugc danh dau
thoi gian va gan ma bam ndi bo dé dam bao
tinh xac thuc cua dir liéu.

Céu tric ba khdi néu trén khong chi
khép lai qua trinh ghi nhan két qua hoc
tdp cia mot ndm hoc ma con dong vai tro
la co s¢ dir li¢u xac thuc phuc vu cho céc
nghiép vu giao duc nhu xét 1én 16p, xét tot
nghiép hodc chuyén truong. Cau tric nay
duoc 1ap lai theo tirng ndm hoc, tao thanh
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mdt chudi khéi hoc ba hoan chinh va lién
mach, phan anh day da qua trinh hoc tap
ctia hoc sinh trong sudt thoi gian theo hoc
tai co sO gido duc.

4. THUC NGHIEM VA PANH GIA
4.1. Méi trwong thue nghiém

Hé théng BBTVS duoc trién khai thu
nghiém trong moéi trudong gid lap mang
Ethereum, sir dung cac cong cy va cong
nghé sau: Ganache cung cip blockchain
cuc bd phuc vu viée trién khai va kiém thir
hop dong thong minh. Truffle Framework
hd tro bién dich, trién khai va kiém thir cac
smart contract viét bang Solidity. Node.js
xay dung backend xur 1y logic nghi¢p vu,
giao tiép giita giao dién nguoi dung va
blockchain. Web3.js thu vién JavaScript
két ndi frontend voi mang Ethereum.
Frontend cac giao dién web duoc thiét ké
bang HTML, CSS va JavaScript phuc vu
ba vai tro nguoi dung: quan tri vién, giao
vién va hoc sinh. Méi trudng phan cing
dugc tién hanh trén may tinh c4 nhan c6
c4u hinh bao gdm bo xir Iy Intel Core i7 toc
dd 2,6 GHz véi 12 161, bd nhd RAM dung
lugng 32 GB va hé diéu hanh Windows 10
phién ban 64-bit. Cau hinh nay dap tng
day du yéu cau vé hiéu ning dé thuc hién
dong thoi cac tac vu lién quan dén xu ly
dir liéu blockchain va van hanh tng dung
web, bao dam tinh 6n dinh trong toan bo
qua trinh thu nghiém.

4.2. Panh gia thuc nghiém

Hé théng duoc kiém thir theo nhiéu
kich ban mo6 phdéng sat van hanh thuc té,
bao gdm: nap diém tir tép Excel, ghi va luu
trtr ban ghi 1én blockchain, gan—quan ly dia
chi dinh danh cho hoc sinh, phan quyén
truy cap cho gido vién, va xu 1y truy van
hoc ba.
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Két qua cho théiy toan bd kich ban déu
hoan tat theo dung tiéu chi chip nhan véi
ty 1€ thanh cong 100% (Bang 1). Trong
sudt qua trinh kiém thir khong ghi nhan
gian doan hay 18i hé théng (két ndi, luu
trit, xung dot quyén). Tinh toan ven dir
liéu duoc xac nhan bang dbi chiéu giita
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dir liéu on-chain va dir liéu géc v&1 muc
trung khép tuyét dbi; khong phat hién sai
léch hodc mét mat thong tin. Giao di¢n
cung cap phan hdi trang thai, thoi gian
thuc hién va xac nhan hoan tat giup nang
cao kha ning quan sat va trdi nghiém
nguoi dung.

Bdng 1. Tong hop két qud kiém thir hé théng BBTVS

Tiéu chi danh gia M0 ta két qua dat dwoc Két qua

Ty 1¢ thanh cong Toe}n b(_) k;;:h ban thuc hién ding yéu cau, khong 100%
phat sinh 161

Ny Khd it hién 15i két ndi, 15i luu trit hod

On dinh hé théng ! ong )iuat 1¢nA o1 ket noi, 1ot luu tror hoac xung Dat
dot quyeén truy cap

Thoi gian xit Iy Tai tép, lu'u‘l?lockchaln, truy xuat dir liéu hoan tat Pat
trong 1-3 giay

Tinh toan ven dit licu D~u 1.1A¢u trA,en blockchain trung khép hoan toan véi Pat
dir liéu goc

Twong téc nguoi ding P%lan hfn 0 ‘rang Ave trang thai, thoi gian thao tac va Pat
xac nhan thanh cong

Vé hiéu ning, thoi gian phan hoi dau-
cudi cta cac chirc ning cbt 16i dao dong
trong khoang 1-3 gidy (Bang 2), dap ung
yéu ciu vé do muot va on dinh khi tac
nghiép. Truy xuat dit liéu tir blockchain
thong qua Web3.js dién ra chinh xac va

nhit quan trong toan bd cac lan do. Cac
két qua nay khang dinh tinh kha thi caa hé
thdng trong bdi canh trién khai thuc tién,
ddng thoi cho thdy du dia mo rong vé quy
mo va tinh ning khi nhu cau quan ly dir
li¢u tang.

Bang 2. Thoi gian phan héi trung binh ciia cdc chire ning hé thong BBTVS

Chire niing kiém thir Thbil‘glifll; pbi‘lf;‘ hoi Ghi chi
Phéan quyén truy cip ~1,2 giay Bao gdém budc xac thue quyén han
Nhép diém ~2,5 gidy Tt khi tai tép dén khi luu on-chain
Tra ctru va xem diém ~1,5 gidy Lay dit liéu tir blockchain qua Web3 js
In hoc ba ~3,0 giay Bao gdm xir Iy va xuét tép PDF
5. KET LUAN ctru da kiém thir toan bg chirc nang véi ba

Sau khi trién khai mo hinh Blockchain-
Based Transcript Verification System trong
moi truong gia 1p bang Ganache, nghién

vai tro nguoi dung: quan tri vién, gido vién
va hoc sinh. Hé théng cho phép ghi dit liu
hoc ba 1én blockchain sau mdi lan khoa

TAP CHi KHOR HOC | s sons




Jounmcn' 01( Science - V L U T E

diém, tao block moi chia day du thong
tin diém sd va hd so hoc sinh. Cac block
duogc lién két bang ma bam, dam béo tinh
bat bién va toan ven dit liéu. Hoc sinh ¢6
thé tra ciu két qua hoc tap va in hoc ba
thong qua mé hoc sinh, dir liéu truy xuat
hoan toan khdp vai ban gbc. Viée kiém tra
mé bam cho thiy moi thay doi trai phép
déu bi phat hién va tir chdi ghi nhan. Giao
dién than thién, hd tro dung vai tro: Admin
nhap va khoa diém, phan quyén gido vién;
gido vién xem diém 16p phu trach; hoc sinh
tra ctru bang diém c4 nhan. Thir nghiém
v6i vai trim hoc sinh cho thay hé thong
ghi dir liéu 6n dinh, thoi gian trung binh
dudi 2 gidy/block. Tuy nhién, hé théng mai
chi chay trén méi truong gia l1ap, chua tich
hop vé6i cac nén tang thuc t& nhu VnEdu,
SMAS,..., chua c6 phan quyén nang cao,
xéc thuc da yéu t6 hay kiém tra tinh hop 18
dau vao. Trong twong lai, hé thong s& duoc
trién khai trén mang Ethereum thuc té va
phat trién tmg dung di dong hd tro xac thuc
hoc ba moi lic, moi noi. Thach thirc khi
trién khai trong thyc té chii yéu xuét phat tir
cac yéu cAu vé bao vé dit liéu, quan tri dinh
danh, tich hop, hi¢u nang—chi phi, vong
doi ky thuat va van hanh. Trude hét, hoc ba
1a dir liéu nhay cam nén can t6i thiéu hoa
thong tin luu trén chudi, ap dung mo hinh
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luu ngoai chudi cho hd so chi tiét va chi
dua ma bam dbi chiéu 1én chudi nham bao
dam riéng tu ma van kiém chimg dugc toan
ven. O khia canh hiéu niang va chi phi, o
tré ghi nhan va phi giao dich 1a van dé néu
st dung mang cong khai; lga chon mang
phut hop va téi wu kich thude giao dich 1a
can thiét. Cubi cing, muc san sang van
hanh phu thudc vao nang lyc giam sat, ghi
nhat ky, sao lvu—phuc hdi sau su cd, cung
chuong trinh dao tao nguoi dung cudi nham
bao dam hé thong hoat dong 6n dinh va an
toan. Vé dong gop, nghién ctru dinh hinh
kién trac BBTVS phu hop bdi canh trung
hoc pho thong, chuan hoa diy chuyén khoa
diém — ghi nhan trén chudi khdi — tra ctru
va xac minh doc lap; thiét ké khoa tra ctru
nhat quan (hoc sinh—nam-ky) kém nhat ky
su kién dé bao dam truy vét; dong thoi xay
dung mo hinh dir li¢u can béng minh bach—
riéng tu, trong d6 thong tin nghiép vu tbi
thiéu va ma bam tai lidu luu trén chudi, con
hd so chi tiét luu ngoai chudi. Trén co s&
d6, quy trinh xdc minh dau—cudi dya vao
ma giao dich, s6 khéi, ma sy kién va ma
bam tai liéu cho phép kiém ching doc 1ap
ma khong phu thudc may chu ung dung,
tao nén tang sin sang cho trién khai ¢ cap
nha truong.
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