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Ung dung cong nghé chudi blockchain
vao cac co so giao duc dai hoc
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Abstract: This paper introduces Blockchain technology and proposes a model using the Proof of History
platform to manage student data throughout their academic journey. The use of Blockchain technology for
managing student data ensures transparency for students, faculty, and various departments. It also aids
in the verification and retrieval of student-related information such as tuition fees, diplomas, transcripts,

certificates, and identity.
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1. Pit vin dé

Blockchain 1a mot cong nghé luu trit va truyén
tai thong tin dwa trén hé théng chudi khéi. Thong tin
trong Blockchain dugc ma héa, phan tan trén nhiéu
may tinh va khong thé b thay d6i, dam bao tinh bao
mat va minh bach. Blockchain cung cip co ché cho
viéc trao ddi thong tin va giao dich mdt cach an toan,
minh bach va khong thé phu nhan [1].

Nganh gido duc, mot trong nhitng nganh quan
trong nhat ddi véi su phat trién cua x4 hoi, dang ddi
mit v6i nhidu thach thirc: nhu cdu dao tao ngay cang
tang, chat luong gido duc can duoc nang cao, va viée
quan 1y ngudn luc cin dugc t6i wu hoa. Cong nghé
dong vai tro quan trong trong viéc giai quyét nhitng
thach thuc nay.

Khi tng dung blockchain thi linh vuc gido duc
dong vai tro quan trong trong viéc giai quyét nhiing
thach thirc nay.

Bai b4o nay gidi thiéu cong nghé Blockchain va dé
xudt mot mé hinh sir dung nén tang Proof of History
dé quan ly dir lidu cua sinh vién (SV) trong sudt qua
trinh hoc. Viéc st dung cong ngh¢ Blockchain dé
quan ly dit liéu ciia SV nhdm dam béao cong khai minh
bach cho SV, giang vién, cac khoa, phong chirc nang.
Ddng thoi gitip x4c thuc, tra clru cac thong tin vé SV,
van bang, chimg chi gop phan han ché viée sir dung
van bang, chimg chi gia hién nay.

2. Co sé 1y thuyét
2.1. Céu tric di liéu va co ché d&ng thudn trong
co’ o gido duc

Viéc tng dung cong nghé blockchain trong gido
duc sé 1a tinh bao mat ma n6 cung cap cho dit liéu va
c6 thé bao vé dir lidu ngay ca khi bt ky nit cu thé
nao bi xadm pham. CAu trac dir liéu nhu sau:

*Khdi khoi tao (Genesis Block) bao gdbm thong
tin co ban vé& ho so quan 1y hoc sinh/SV, cap bang
dién tir va luu trit bang diém, xac minh danh tinh SV,
thanh toan hoc phi. N6 ciing chira cac thong s6 mang
nhu kich thudce block va thoi gian khai thac. Thém
vao do, khbi khoi tao cung cap cac thong tin can thiét
vé cAu trac va quy tic hoat dong ctia blockchain.

*Chudi (Chain) 1a tap hop cac khdi lién két voi
nhau qua mi bam, véi mdi khéi chira ma bam cua
khéi trude do.

*Co ché chon khdi tiép theo dé thém vao chudi
khéi: Blockchain cung cap kha nang luu trit dit lidu
trén chudi hodc ngoai chudi trong mot co sé dit liéu
riéng biét. [2]
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Bai bao d& xuat sir dung co ché luu trit dit lidu
ngoai chudi (off-chain), trong d6 dir liéu hang ngay
khong duoc luu tryc tiép trong cac khdi blockchain
ma thay vao d6 duogc luu tri trén co s¢ dit lidu truyén
thong, hé thong tép phan tan hodc dich vu luu trix
dam may, chi luu trir gia tri bam trén chudi. Co ché
nay giam dung luong luu trit va ting toc d6 ghi thém
chudi vao khéi. Vi gi tri bam trén chudi khong thé
thay d6i, viéc kiém chung dir liéu chi can so sanh gia
tri bam trén chudi véi gi tri bam luu trit ngoai chudi.
Diéu nay lam cho viéc d6i sanh va kiém tra dir ligu
tro' nén don gién va hiéu qua.

Khi mot khdi dir liéu moi (data_x ) dugc thém
vao, khdi tiép theo (block x) dugc tao ra bang cach
két hop gia tri bam cua khéi trude do (hash B, ) voi
dir liéu mdi. Khéi méi (block x) sau d6 du’oc tinh
gia tri bam (hash_B ) va luu lai dé st dung trong
bude tiép theo ctia chudi. Thir tu cac khbi dugce thém
vao phan anh dung thur tu cia
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*Co c}lé dong thgan la -
thanh phan then chot cua '
blockchain, ddm bdo an toan p
va dong nhét trong hé thong
bang cach cho phép cac nut
mang dat duoc sy d6ng thuan
vé trang thai cua dir lidu va
xac nhan giao dich. N6 bao vé
blockchain khoi viée thay doi
dir liéu va cac giao dich gian
lan cua hacker bang cach yéu
cau tit ca cac node xac thuc
giao dich theo cach ngang hang va dam béo rang moi
giao dich déu dugc kiém tra va xac nhan trudc khi
duoc ghi vao chudi.

Trong bai bao nay, tac gia ap dung thudt toan
Proof of History (PoH) trong quén 1y co s¢ gido duc
dai hoc véi dir liéu cap nhét thuong xuyén. Thuat
toan PoH, do Solana phat trién, sir dung dong thoi
gian giao dich 1am tham chiéu thay vi logic dong
thuan truyén théng, cho phép cac node xac thuc tao
cac khdi moi ma khong can dong bo hoa vai toan
mang ludi. Co ché nay giai quyét van dé dong bo
thoi gian trong cac mang phi tap trung. PoH khong
tinh toan dau ra tir dit liéu dau vao ma sir dung cac
dau ra trudc d6 lam déu vao cho cac phép toan tiép
theo. Nho vao co ché nay, nhat ky san xuit co thé
dugc tao, theo doi va chia sé lién tuc trong subt qua
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trinh san xuat, nhu thé hién trong so d6 2.1.
2.2. Xdc minh tinh toan ven ciia méi khoi

Khi chudi phat trién, dit liéu tré nén nhiéu hon, hé
théng can dam bao tinh toan ven di liéu, ting cuong
tinh bdo mat va cai thién hi¢u suat xac thuc dit ligu.
Cay Merkle [3] 1a mot cAu trac dir liéu dang cay nhi
phén, v6i mdi node co t6i da 2 node con & so dd 2.2.
MOi node 14 chira mot phén di liéu hoac gia tri bam
cua dir ligu. Céc node 14 nay duoc st dung dé tinh
toan gia tri bam cho cac node cha, va qua trinh nay
lap lai cho dén khi dat dugc mot node duy nhét, goi
1a ntt gbc. Qua trinh hoat dong cua cay Merkle bao
gdm cac bude sau day:

- Tao cac node: Mdi dit liéu tir tir s& duoc tinh
toan gia tri bam va luu trit du¢i dang node cua cay.

- Tinh toan gia tri bam cho node cha: Tur cac node
14, gia tri bam s€ dugc tinh toan dé tao ra cac nut cha
O trén.
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So do 2.2. cdy Merkle

- Qua trinh tinh toan gia tri bam cho nut cha sé&
tiép tuc lap lai cho dén khi dat dugc mot nit duy nhat
1a nat gdc.

Cubi cung, xac minh tinh toan ven cua dir li¢u
thi chi can xem xét ham bam gia tri ¢ nat gdc. Néu
¢6 bt ky thay ddi nao trong dit liéu, ham bam gia
tri s& thay ddi va cho thy su thay d6i nay trong ciy
Merkle ¢ so d6 2.2.

3. Ung dung blockchain trong co sé gido duc dai
hoc
3.1. Qudn Iy hé so SV

Mot trong nhitng hoat dong st dung nhiéu lao
dong nhét cua bat ky hoc vién hoac truong dai hoc
nao do6 1a quan Iy hd so SV. Mic du duge sb hoa
nhung cac truong dai hoc ¢6 thé duge hudng loi bang
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cach tng dung cong nghé blockchain trong gido duc
dé cap nhat diém va cp bang diém va cho phép SV
truy cap hd so cua ho mot cach an toan.

3.2. Cip bang dién tir va lwu triv bing diém

Chuyén tir tai liéu bang cap hodc vin bing gidy,
hoc vién hodc truong dai hoc co thé luu trix thong tin
SV trén mot blockchain. Diéu nay c¢é thé co loi cho
t6 chirc tuyén dung, trong d6 ho khong can phai thuc
hién qua trinh x4c minh tai liéu ciing nhu nha tuyén
dung dé cung cép tai liéu. Ngoai ra, cac truong dai
hoc ¢o thé cp bang va chimg chi dién tir tiét kiém
chi phi, tranh hong, mét trong qué trinh luu trit.

3.3. Lwu triv thong tin Cloud

Céc hoc vién va truong dai hoc co thé su dung
cac dich vu dam may dua trén blockchain dé luu trix
thong tin can thiét nhu chuong trinh giang day, hd
so SV, tai liéu quy dinh can thiét va cac thong tin
khac trén hé théng dam may truc tuyén. Day la cach
ung dung cong nghé¢ blockchain trong gido duc vo
cung hi¢u qua trong nhitng nam tdi dam bao thong
tin khong bi that lac, tam sao thit ban.

3.4. Danh gid cdc khoa hoc hiéu qua hon

Blockchain ciing ¢6 thé duoc sir dung cho cac
hop dong thong minh. Diéu nay c6 thé hd tro nguoi
hudng dan khéa hoc tao hop dong thong minh, phac
thao danh sach cac nhiém vu can thiét dé hoan thanh
khéa hoc. Mdi khi SV hoan thanh mot nhiém vu,
ngudi hudng dan s& xac minh boi hop dong thong
minh. Sau khi hoan thanh tat ca cac nhiém vu, SV
6 thé duoc cfip tin chi cho khoa hoc, béng dai hoc.
3.5. Chuyén hé so — bdo lwu dé dang

Khi chuyén tir truong nay sang truong khac, hd
s0 SV ¢o thé d& dang truy cap vao don vi méi bang
cach cung cip quyén truy cap vao blockchain.

Didu nay ciing c6 thé duoc md rong cho cac
truong hop trong d6 diém cua SV, nhirng ngudi dén
cac hoc vién khac nhu mot phan cua cac chuong
trinh trao ddi, co thé de dang ducc chia s¢ glua cac
vién bang cach cung cap quyen truy cap can thiét.
Ngoai ra hoc vién c6 thé 1am hd so bao luu online
v6i nha truong trong cac truong hop bat kha khang.
3.6. Xdac minh danh tinh SV

Céch ung dung cong nghé blockchain trong gido
duc duoc thé hién cac tinh xac thuc thong tin. Trong
cac truong dai hoc 16n, SV can phai xuét trinh ID cta
minh khi tham gia cac 16p hoc ¢ cac khoa khac nhau.
Trong nhirng truong hop nhu vay, truong dai hoc sé
st dung mo6 hinh dang nhap mot lan, trong d6 mat
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ban sao dir liéu SV duoc chia sé s€ duoc luu trir voi
tat ca cac khoa hodc mdi khoa s& thu thap dir liéu SV
cho riéng minh. Trong ca hai truong hop, dit li¢u s€
¢6 san trén hang tram thiét bi khién n6 dé bi tin cong.

Vi vai tro cia blockchain trong gido duc, dit liu
s& co san voi tit ca cac bo phan dé xac minh dong
thoi gitip nd an toan trudc bat ky cude tan cong hodc
hack nao. Piéu nay ciing c6 nghia 1a truong dai hoc
khéng con can phai quan 1y hé thdng quan 1y dit liéu
phuc tap, tiét kiém dang ké nd luc va tai nguyén.
3.7. Thanh todan hoc phi

Blockchain ¢6 thé cho phép SV thanh toan phi
gido duc hang nim ciia ho thong qua tién dién tu.
Thanh toan théng qua blockchain s& loai bo su can
thiét cua cac trung gian nhu ngan hang va cic to
chure tai chinh. Ngoai ra, trong truong hop gido duc
xuyén bién gidi, blockchain c6 thé dong mot vai tro
quan trong trong viéc thanh toan phi ngay lap ttic va
an toan.

3. Két luan

Ung dung cong nghé Blockchain vao viéc nén
tang giao duc gitp ty dong hod nhidu qua trinh xac
minh va minh bach thong tin, giam nhiéu thoi gian
va cong strc nhung van dam bao quyén lgi cho ca hoc
vién va nha truong. Nho vao do, tiét kiém mot phén
hoc phi dang ké cho hoc vién.

Bing cach xdy dung nén tang gido duc tich hop
cong nghé Blockchain, hé thong cac trudng hoc c6
co hoi tiép can va trién khai ap dung cong nghé 4.0,
tiéu biéu nhu Blockchain. Pong thoi tao diéu kién
cho hoc vién va gido vién nang cao nhan thirc vé gia
trj c6t 13i va tiém nang ap dung vo tan cua cong nghé
Blockchain, mo rong h¢ sinh thai giao duc ung dung
cong nghé¢ Blockchain.
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