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Tém tit: Hién nay, cong nghé chudi khéi (Blockchain) dang la cong nghé nhdn dwoc
rat nhiéu su quan tam nghién cuu cua rat nhiéu nha khoa hoc. Rat nhiéu ung dung da dwoc
phat trién diwa trén céng nghé chudi khéi. Trong d6, hop dong théng minh (smart contract)
la cdc hop dong ky thudt s6 luu trit trén chudi khéi phan tan, hién nay dang dwoc vmg dung
trong dao tqo truec tuyén dé dam bado tinh ding ddn cia cdc hoat dong va qud trinh hoc tdp
ciia hoc vién mét cach ddang tin cdy va nhanh chéng. Hop dong théng minh con dwgc siv
dung dé trién khai thu va ngp cac bai tdp két thic hoc phan, khod Iudn mét cach tw déng.
Vi vdy, trong bai bdo nay, hop dong théng minh sé dwoc trinh bay mot cdch chi tiét vé khdi
niém co ban, cich ma cdc hop dong théng minh dwoc tao Idp, cach xdy dwng va img dung
trong dao tao.

Tir khéa: cong nghé chudi khoi, hop dong thong minh, co ché dong thudn, cong nghé chudi
khoi trong gido duc, xdc minh théng tin hoc tdp ciia sinh Vién,

Abstract: Today, blockchain technology is receiving more and more attraction and
research by scientists all over the world. Many applications are developed based on this
technology. Smart contracts, the digital contracts stored in the distributed blockchain
technology, are applied to eLearning to ensure the correctness of the student’s activities and
learning processes reliably and quickly. Smart contracts are also utilized to automatically
deploy the collection and submission of the end-of-course and thesis assignments. Therefore,
this article will detail the basic concept of smart contracts, the creation of smart contracts,
and the construction and application of smart contracts in training.

Keywords: blockchain technology, smart contracts, consensus algorithms, blockchain
technology in education, verification of student’s academic information.

* Khoa Cbng nghé Thong tin, Truong Pai hoc M Ha Noi
+ Trung tdm C6ng nghé Théng tin, Ngan hang BIDV



24 Nghién citu trao doi  Research-Exchange of opinion

. Dit vAn dé

Cong nghé chudi khdi (Blockchain)
dang dugc ung dung trong rat nhiéu linh
vuc khac nhau. Tu linh vuc tai chinh cho
dén linh vuc dich vu chudi cung tmg hang
ho4, gido duc, v.v.

Trong linh vyc gido duc, cong nghé
chudi khéi duge st dung dé luu trir mot
cach bén viing va dang tin ciy qua trinh
hoc tap cua hoc sinh, sinh vién, hoc vién.
Diéu nay cho phép cac bén lién quan nhu
nha tuyén dung c6 thé d& dang tra ciru qué
trinh hoc tap cua nguoi lao dong maot cach
dang tin cay ma khdng can c6 su tham gia
ctia bén thtr ba. Véi co ché luu trir dugc
cung cap bdi cong nghé chudi khéi, cac
thong tin vé qua trinh hoc tap, két qua hoc
tap ctia nguoi hoc co thé duoc minh bach
véi cac bén lién quan ma van dam bao
duoc tinh toan ven va dung dan.

Tuy nhién, trong gido duc, ngoai
hoat dong tra ctru thong tin hoc tap, bang
cap, ching chi ctia ngudi hoc con c6 cac
hoat dong khéc. Chang han nhu hoat dong
danh gia két qua hoc tdp cua ngudi hoc.
Va nhiéu co sé dao tao mong mudn két
qua ciia quéa trinh nay 1a khong thé bi tac
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dong mot cach cé chu dich nhim 1am sai
léch két qua. Vi vdy, cac hop dong thong
minh (smart contract), mot dang chuong
trinh mdy tinh ty dong thuc thi khi mot s6
diéu kién xac dinh duoc thoa mén [1].

Bai bdo nay s& gi6i thiéu vé hop
ddng théng minh vé6i khai niém va cach
thirc hoat dong, cing nhu cach thirc ma
co ché nay duoc ap dung trong linh vuc
giao duc.

I1. Co sé 1y thuyét
2.1. CONg nghé chudi khéi

2.1.1. Chudi khéi va cach thirc
hoat dong

Céng nghé chudi khéi (Blockchain)
diroc cong bd trong mot bai bao vao nim
2008 dudi tén Satoshi Nakamoto va cho
dén nay van chua xac dinh dugc day la
mot hay mot nhém céc nha nghién ciu.
Bai b4o md ta mot phién ban diém — dén —
diém cua tién dién tr cho phép cac thanh
toan truc tuyén 6 thé glri mot cach truc
tiép tir diém nay dén diém khac ma khong
can thong qua mot t6 chirc tai chinh c6 uy
tin, dirgc tin cdy va duoc bao dam. Bitcoin
dugc xem 13 ing dung dau tién cia cong
nghé chudi khoi.
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Blockchain duoc ciu thanh tir cac
ky thuat da ton tai tir trudc dé: xac thuc
(cic phuong thic dé ching thyc ban c6
dung l1a ngudi ma ban ty xung hay khéng);
mat ma (cac phuong thirc gidi han viéce
truy cap dit liéu bang cach bién déi dir liéu
sang dang khong thé doc hiéu duoc thong
qua cac ham toan hoc; viéc doc hiéu ¢c6
thé thyc hién dugc chi khi danh tinh va
quyén truy nhap duoc xac nhan); chir ky
s6 (1a mot dang tem sb dé chitng nhdn ai
da thuc hién cai gi); ham bam (mot thudt
toan chuyén doi mot tép dir liéu sang dang
mét chudi cdc ky tw duy nhdt cho ting dir
liéu khdc nhau [2].

Thanh phan co ban nhéat ciia mot
blockchain 1a giao dich (transaction).
Céc giao dich thé hién cac hoat dong
duogc thuc hién trong céc hé théng ung
dung chudi khéi va thieong diwoc t6 chirc
duoi dang mot cau trie dir lidu. Céc giao
dich sé dwoc thém vao mét khoi (block).
Kich thudc cua khoi sé phu thudc vao $6
lwong cac thanh phan cia giao dich ciing
nhu giao thirc chudi khéi. Cac khéi trong
chudi dén duogc lién két (ndi) voi nhau
bang ma bam. Pdy la dit liéu bam dwoc
tao ra véi cac dir liéu dau vdo la dir lidu
cia cdc khoi. Moi khéi s& luu giir hai ma
bam, mot ma bam duoc tao ra dua trén dir
liéu ctia chinh n6 va mot m& bam cua khoi
trudc no. Chéng han, khéi thtr n s& chira
ma bam cta khéi n - 1. Piéu nay giup tao
nén su bén viing cua chudi khdi. Néu keé
tan cong mudn thay doi dir lidu trong mot
khéi nao d6 cta chudi thi can phai chinh
stra dit lidu cuia tat ca cac khdi trude do. Vi
vay, viéc gian lan trong chudi khéi 1a rat
kho thyc hién khi ma sé luong khéi trong
chudi s& ngay cang nhiéu hon, doi hoi
nhiéu tai nguyén tinh toan hon néu mudén

sira d6i dir liéu. Ngoai ra, tat ca cac nut
tham gia vao mang ludi déu luu trir ban
sao ctia chudi khéi nén néu c6 sy thay doi
trén mot khoi nao d6 thi khi dong bd, qua
trinh x4c nhén s& dugc thuc hién dé dam
bao cac khéi bi stra d6i & mot nit nao do
khong thé dugc chap nhan.

Hoat dong ctia chudi khéi duge thuc
hién véi cac bude sau:

Bude 1. Khi c6 mét giao dich duoc
thuc hién, n6 s& dugc dua vao mot khdi.

Buéc 2. Céc khdéi nay s& duogc
gui quang ba lén mdt mang ngang hang
(P2P) véi cac may tinh duoc biét dén
nhu la cac nut.

Bude 3. Cac nut trong mang s€ xac
thuc khéi dya trén cac thuat toan dong
thuan nhu Proof of Work (PoW — Bang
chung cong viéc), hoac Proof of Stake
(PoS — Bing chimg c6 phan). Cac nit
tham gia vao hoat dong xac thuc mot khbi
méi s€ nhan duoc phﬁn thuong. Tuy thude
vao timg hé thdng ma phan thuéng c6 thé
khac nhau. Trong cac hé thdng lién quan
dén tién mat ma thi phan thuong chinh
1a loai tién do. Trong mot s6 hé théng thi
phan thuéng thuong chi mang tinh chat
tuong trung dé gitip cac nut gia tang kha
nang xac thyc duogc khoi.

Budre 4. Cac khdi duge xac thuc sé
duoc thém vao chudi.

Buée 5. Chudi voi khéi moi sau
d6 s& dugc phan tan dén tit ca cac nat
trong mang.

Céac nut trong mang s€ luu gilt ban
sao cua toan bd chudi khéi. Vi vay, néu
xay ra hong héc hay mat mat dir liéu tai
mot nat thi nat d6 co thé 13y lai dir liu tir
cac nat khéc. Va dé co thé dam bao tinh
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riéng tw cia cdc giao dich/khéi, chit ky sé
sé duwoc ky vao cdc khoi nay. Nén chi c¢6
nhitng ai la chu so hitu cua cdc giao dich
bén trong cdc khdi méi c6 thé xem duoe
ngi dung ciia khoi.

Khi mét khéi duge tao ra, chu sé
hitu khéi s& ky vao d6 bang khod riéng tu
(bi mat). Chir ky nay sau do sé dugc xac
nhén bang khod coéng khai cta chu sé hiru
khi cac khéi duoc giri quang bé 18n mang.

2.1.2. Céc co ché dong thudn

Céc co ché ddng thuan (Consensus
mechanisms) da duoc tich hop trong cong
nghé chudi khéi nhu mot co ché chiu 16i
dé xac minh cac giao dich trong mang luéi
[3]. Co ché nay dugc sir dung dé dam bao
tinh dlng dén cua cac khdi méi duge thém
vao chudi do toan bd hoat dong cta chudi
khdi 14 hoan toan tu dong nén co ché xac
nhan khéi méi ciing phai duoc thyuc hién
mot cach ty dong. Cdc khoi moi nay can
phai dat dwoc sy déng thudn cia it nhat
51% s6 niit trong khéi thi méi dwoc thém
vdo chudi.

Hién nay c6 rat nhiéu thuat toan
dong thuan khac nhau nhung phd bién
nhét 1a Proof of Work (PoW — Bang chting
codng viéc). Ban chat ciia co ché nay nhiing
nguoi tham gia sé€ phai st dung tai nguyén
tinh toan dé gidi mdt bai toan duogc dat ra
nham gianh quyén xac thyc (cong nhén)
cho mot khéi méi trude khi khdi ndy duoc
thém vao chudi. Nguoi tham gia (nat)
gianh duoc quyén xéc thuc khoi s& nhan
duoc phan thudng cho viéc nay. Pdy ciing
la diém khé khi trién khai co ché PoW
trong cac hé thong irng dung khong lién
quan dén tién mdt ma. Boi vi can phai xac
dinh phan thuong ma nut tham gia xac
thuc khdi méi s& nhan duoc 1a gi.

2.1.3. Cac wng dung cua cong nghé
chudi khoi

Ccong nghé chudi khéi hién nay
dang duogc tng dung trong rat nhiéu linh
vuc khéac nhau: tai chinh, IoT (van vat két
ndi Internet — Internet of Things), an ninh
khong gian mang, y té, gido duc, chinh
phu dién tur.

Trong linh vuc tai chinh, coéng
nghé chudi khdi dugc sit dung & tao
ra va van hanh cac dong tién mat mi
(cryptocurrency), dac biét la str dung trong
c4c thanh toan toan cau. Thong thuong thi
cac thanh toan toan ciu phirc tap va tén
nhiéu thoi gian khi ma c6 rit nhiéu bén
tham gia vao viéc xac nhan céc giao dich.
Véi su phan tan trong luu trir giao dich va
c4c phuong thirc X4c nhan bén viing, cong
nghé chudi khéi gitip giam thoi gian cho
céc giao dich ciing nhu ting sy bén vimng,
chéng gian lan.

Kha nang minh bach dir li¢u véi cac
dbi tuong lién quan gilp cho nguoi dan
c6 thé giam sat cac hoat dong cua cac co
quan trong chinh ph tai cac qudc gia ing
dung cong nghé chudi khdi vao cac hoat
dong hanh chinh cong, y té, gido duc.

Trong linh vuc gido duc, cong nghé
chudi khdi duogc st dung dé:

- Luu trit thong tin vé qua trinh hoc
tap cia sinh vién: Cac bang diém két qua
hoc tap 1a mdt trong nhiing tac vu doi hoi
nhiéu tai nguyén va nhan lyc dbi véi cac
co sO dao tao trong viéc luu trir. Pac biét
1a véi bac dao tao dai hoc thi sd luong
thong tin lién quan dén qué trinh hoc tap
ctia sinh vién 1a rat 16n.

- Bang cap va ching chi dai hoc
hodc cac bac dao tao cao hon nhu thac si,
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nghién ctru sinh ¢6 thé duoc cap va luu trit
trong mot chudi khéi. Vi vay nhung don
vi str dung lao dong thay vi y&u cau céc to
chirc gido duc chimg nhan vé tinh hop 1¢
ctia bang cap, ching chi thi co thé chi can
mot lién két dén mot bang cap sd. Céc tinh
chat ma coéng nghé chudi khdi cung cap
gitip ngdn chin cac hanh vi gia mao bang
cép, chimg chi [4].

- Thong tin vé cac hoat dong ngoai
khoa k¥ nang mém cua ngudi hoc ciing ¢6
thé str dung céng nghé chudi khdi dé luu
trit va xac nhan. Chang han nhu céc hoat
dong ren luyén, tham gia céc cudc thi do
Nha truong to chtrc, hodc cac hoat dong x4
hoéi, cac hoat dong k¥ nang mém cuta hoc
vién déu duoc nhiéu to chirc tuyén dung
quan tam khi ngudi lao dong ndp hd so
g tuyén. Véi cong nghé chudi khéi, mdi
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khi nguodi hoc hoan thanh mot khoa hoc
nhu véy, ho ¢d thé dugc cap mot huy hiéu
(Badge). S6 huy hiéu cd duogc thé hién céc
hoat dong ngoai khoa, ky ning mém ma
ho da dat dugc mdt cach dang tin cay [4].

2.2. Hop déng thdng minh va ing
dung

2.2.1. Hop dong thdng minh va cach
thiee hoat dong

Hop ddng théng minh (smart
contract) 1a mot trong nhiing tng dung nbi
bat ctia cdng nghé chudi khdi [5], [6]. Mot
hop dong thong minh 1a mot thoa thudn
chung giita hai hodc nhiéu bén. Cac hop
dong thong minh 1a cac doan ma 1énh 6
khd ndng chay trén cac chudi khoi dé tao
co so, thuc thi cac thoa thuan giira cac bén
khong tin cdy ma khong can c6 sy tham
gia cia mot bén thir ba c6 thé tin cay [7].
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Hinh 2. Su khac biét giita giao dich truyén thong va hop dong théng minh

Mot hop dong théng minh gidng
nhu mot 16p bao gém cac bién, cac ham,
cac bo tro cho ham, cac su kién va céc cau
trdc (structure) [8].

Hop dbng théng minh
duoc luu trir trong

Iockchain
010110) -

110011
101000
000

| T4t ca cac ditu kién Hop ddng théng minh

dugc viét dudi dang ma thuyre thi chinh no khi cac
| ngudn diéu kién thoa man

Hai ngudi duing tao hop
@dng théng minh

Hinh 3. Cdch thirc hop dong thong minh
hoat dong

Hop dong thdng minh duoc thuc
hién theo cac budc sau:

Budre 1. Hai d6i tac tao ra hop dong
théng minh.

Budre 2. Tat ca cac diéu khoan hop
déng duoc viét dudi dang mot ma nguén.

Buwéc 3. Hop dong thdng minh duoc
lwu trit trong chudi khéi.

Buéc 4. Hop dong thong minh thuc
thi chinh no6 khi cac sy kién thoa man cac
diéu kién duoc x4c dinh trudc.
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Piém khdc biét 16m nhat giita hop
dong thdng minh trong cac hé thong chudi
khoi véi cac hop dong truyén thong la né
ngan chan sy gian lan gitta cac bén tham
gia vao hop dong. Khi cac diéu kién duoc
thiét 1ap trong hop dong duoc thoa man
thi hop déng s€ dugc tuy dong thuc thi ma
khong bén nao co thé tac dong duge. Véi
hop ddng truyén thng, néu mot trong cac
bén khong tuan thi cac didu kién trong
hop ddng thi ho s& can c6 sy phan giai ciia
mot toa an.

2.2.2. Ung dung thiee tién ciia hop
dong thong minh

Vé6i nhitng loi ich ma hop dong
thong minh trén nén tang cong nghé chudi
khéi mang lai, dang hop dong nay di va
dang duoc ung dung vao trong rat nhiéu
linh vyec.

- Sonoco va IBM dang cung lam
viéc dé giam thiéu cac van dé trong hoat
dong van chuyén cac loai thudc ctru sinh
bang céch gia ting su minh bach theo thoi
gian thuc trong chudi cung ung. Véi su
hd tro chudi cung tng dya trén cong nghé
chudi khdi IBM, Pharma Portal 1a mét nén
tang dua trén Blockchain cho phép [9]
theo doi duoc phém duoc kiém soat nhiét
d6 thong qua chudi cung tng dé cung cap
dir liéu dang tin cay cho céc bén lién quan.
Tuy nhién, ciing can chi ¥ vé sy minh bach
¢ day nghia la cac thong tin trong cac h¢
théng nay dugc cung cap cho tat ca nhitng
nguoi tham gia vao mang ludi nhu nha
cung cap, don vi van chuyén, don vi béan 1é.
Su minh bach khong phai 1a sy cong khai
cho toan b nhitng d6i twong khong tham
gia vao hoat dong ctia mang ludi nhu nhiéu
ngudi van 1am tuong vé khai niém minh
bach trong cong nghé chudi khdi.

- Home Deport str dung cac hop
ddng thdng minh trong Blockchain dé giai
quyét nhanh chong céc tranh chép véi cac
nha cung cdp. Thong qua giao tiép thoi
gian thyc va tdng kha nang minh bach
trong chudi cung ung s& gitip xay dung
mdi quan hé bén chit hon vai céc nha cung
cAp. V& mit y tudng, nha cung cip mudn
biét hang hoa nao ctuia ho duoc chuyén di,
va nha ban 1¢ thi mudn biét hang hoa ma
ho nhan dugc 1a gi. Khi c6 dugc thong tin
dang tin cdy theo thoi gian thuc vé viée
dung ching loai hang hoa duoc chuyén
dén theo dung thoi gian dy kién thi nha
ban 1é s€ thuc hién thanh toan cho nha
cung cap. Co ché nay sé& giup giam do tré
va tang d6 tin cay trong cac giao dich gitra
nha cung cép va nha bén 1é.

I1l. Vé ng dung cia hop ddng
thong minh trong dao tao

Pé co thé trién khai (mg dung hop
dong thdng minh vao tng dung trong
quan ly hoat dong hoc tép cua sinh vién,
dac bi¢t 1a qué trinh xac nhan diém cua
cac hop phéan, phuwong phap téng hop,
phan tich, danh gia s€ dugc thuc hién. Tu
d6 xac dinh dugc cach thic trién khai hop
dong thong minh trong quan 1y hoat dong
dao tao nhu 14 x4c nhan diém cho céac hoc
phan ma sinh vién da hoan thanh.

3.1. X&c nhdn viéc tham dwva hoan
thanh nhiém vu mon hoc cua sinh vién

CA4c bai hoc va khod hoc c6 thé duge
1ap trinh va dua vao chudi khéi, ciing véi
d6 1a cac hop dong thong minh dé ghi
nhan qué trinh tham gia va hoan thanh cac
bai hoc, khod hoc cua sinh vién. Cac hop
ddng thong minh nay sé& ty dong thuc thi
khi cac diéu kién dit ra dugce thoa man.
Chang han, khi gi4o vién giao bai cho



Nghién ciru trao doi  Research-Exchange of opinion 29

hoc sinh/sinh vién thi cac hop dong thong
minh s& chay dé xac nhan viéc hoan thanh
cua tung tac vu/nhiém vu. Viéc xac nhan
hoan thanh nay khong thé tac dong hay
thay dbi boi bat ky ai. Vi vay, viéc tng
dung cac hop ddng thong minh trong cac
hoat dong hoc tap cling giup gia tang do
tin cay.

Khac v6i cac hé théng chudi khdi
lién quan dén tién mat ma thi trong CAc
hé théng sir dung trong giéo duc, khi khoa
hoc/bai hoc dugc hoan thanh thi gidng
vién/gido vién s€ nhén dugc thanh toén,
con hoc sinh/sinh vién thi sé tich luy thém
cac tin chi.

Hién nay d3 c6 mot sb trudng dai
hoc d trién khai cac hgp dong théng minh,
chang han nhu Pai hoc Woolf (dugc thanh

1ap bdi cac gido su tir Oxford) st dung
cdng nghé sb phan tan (DLT — Distributed
Ledger Technoloy) dé thuc thi cac hop
ddng théng minh cho muc dich x4c nhan
viéc hoan thanh nhiém vu trong bai hoc/
khoa hoc [10].

3.2. Trién khai hoc bong chosinh vién

DPé dam bao sw minh bach, cong
bang va tin cdy, Punam va cac dong
nghiép di gidi thiéu mot hé théng cho
chuong trinh hoc bong tap trung danh cho
sinh vién trudng cao ding va dai hoc (CSS
— Central Sector Scheme for Scholarship
for College and University Students) [1].

Trong chuong trinh nay c6 04 ddi
tugng tham gia vao: Cac hoi dong dao tao,
hoc sinh/sinh vién, cac truong va cac ngan
hang.
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Hinh 4. Hoat djng cdp hoc bong dira trén cdc hop dong thdng minh

Hoat dong cap hoc bong cho hoc sinh/
sinh vién s& duoc thuc hién theo cac budc:

Buwéc 1. Hoc sinh/sinh vién s€ ndp
hd so xin hoc bong.

Buée 2. Hop dong thong minh s&
duge khai tao boi Co quan phan phdi hoc

bong (Scholarship Distribution Authority
CBSE) va chuyén dén CSS.

Buée 3. Sau khi ho so ciia hoe sinh/
sinh vién da dugc xac thuc thanh cong thi
mot biéu mau s& duge cung cap dé yéu cau

nhap céac thong tin can thiét.
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Buéc 4. Cac thong tin hd so hoc
bong s& dugc thém vao chudi khéi sau
khi dugc xac nhan boi CBSE. Dong thoi
cling dugc dua sang ing dung quan ly cua
truong va ngan hang.

Bude 5. Hoc bong s& dugc cap khi
c6 dugc thong tin vé su x4c nhan cla
trrong va ngan hang. Hoat dong nay duoc
thuc hién mot cach ty dong thdong qua hop
ddng théng minh.

Véi giai phép sit dung hop dong
thong minh thi viéc ai d6 mubn can thiép
vao qua trinh danh gia va cip hoc bong
cling kho co thé thuc hién duogc. Ké ca
viéc ¢d gang thay d6i ma ngudn cia cic
chuong trinh xét hoc bong ciing 1 diéu
khong thé thuc hién dugc.

IV. Thir nghi€ém va nhan xét

Tir cac nghién ciru trén, trong phan
nay nhom tac gia thuc hién mot trién khai
don gian c6 st dung cac hop dong thong
minh dua trén nén tang Ethereum. Trién
khai ndy 1a mot phan nho trong cac hoat
dong ciia mot h¢ théng dao tao truc tuyén,
quan 1y sinh vién, mon hoc, 16p mon. Va
trong trién khai nay, dé dé theo doi, cac
chtc ning khac (lién quan dén dao tao
truc tuyén) s& khong dugc dé cap.

Trong trién khai nay c6 06 hop dong:

- StudentController: quan ly déi
tugng sinh vién.

- SubjectController: quan ly dbéi
tuong mon hoc.

- TeacherController: quan ly d6i
tuong mon hoc.

- SubjectClassController: quan ly
doi tugng 16p mon.

- ScoreManagementController: quan
ly diém cua sinh vién theo 16p moén da
dang ky.

- ScoreConfirmationController: xac
thuc diém cua sinh vién ddi véi cac mén
hoc ma sinh vién da tham gia danh gié két
thac hoc phan.

Cac hop ddng nay dugc xay dung dé
minh hoa cho mét nghiép vu nho nhung kha
quan trong trong cac hé théng quan ly dao
tao 12 hoat dong x4c nhan diém. Déi voi cac
hé théng truyén théng, dir liéu s€ duoc luu
trir trong cac co s dir liéu, ma ngudn duoc
luu trén cac may chu vat ly hodac may chu
ao trén cac dich vu dién todn dam may. Vi
thé, kha niang cac doan ma ngudn cia cic
hé théng quan 1y co thé bi tac dong 1a kha
cao. C4c hop dong théng minh s& gilip dam
bao cac hoat dong ctia cac chirc nang dugc
thuc hién mot cach tu dong va dung din,
ngan chan sy can thi¢p chinh stra ma ngué)n
clia cac chirc ning. Cac hop dong thong
minh duoc luu trit trén céc khdi (block) caa
chudi khéi (blockchain) nén viéc thay doi
m& ngudn cia c4c hop dong théng minh 1a
bat kha thi giéng nhu viéc thay déi dit liéu
trong céc khéi.

4.1. Céc cai dit moi truomg trién khai

Moi truong trién khai thuc nghiém
duoc trién khai trén hé diéu hanh Ubuntu.
Thtr nghiém st dung thu vién nodejs va
truffle. Truffle dugc sir dung dé gia lap
mang ludi cuc bd cta nén tang chudi khdi
Ethereum.

4.2. Xdy dung wng dung don giin
qudn ly sinh vién thdng qua cac hop
dong théong minh

Mot tng dung don gian duogc trién
khai véi cac chirc ning co ban dé cai dt
thir nghiém cac hop dong thdng minh théng
qua cac chuc nang. Do do, cac chirc nang
déu c6 giao dién nguoi dung don gian. Dir
lidu ctia c4c chirc nang nay (dit liéu cua ddi
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tuong dugc quan 1y boi hop dong thong 4.2.1. Chirc nang qudan Iy sinh vién
minfl) du,(jc luu trir trong céc,khéi trong Chitc ning ndy gom CAC phuong
chudi khoi. Vi vay, khi cac khoi nay dugce thirc nham quan 1y cdc sinh vién: bd sung
xac thyc thi rat kho c6 thé thay doi duoc sinh vién, tim kiém sinh vién theo ma sinh
ndi dung (dit liéu) trong cac khdi nay. Vién, 1ap danh sach sinh vién.

Hinh 5. Chirc nang quan ly sinh vién
4.2.2. Chirc nang quan ly giang vién

Chtrc ning nay gém cac phuong thirc dé phuc vu cho viée quan 1y cac giang vién, bao
gdm bo sung théng tin giang vién, tim kiém giang vién, chinh sira thdng tin giang vién.

Hinh 6. Chitc nang qudan ly giang vién
4.2.3. Chirc nang quan ly mon hoc

Chtre nang nay dugc xay dung véi cac phuong thirc dé quan 1y cac mon hoc.

Hinh 7. Chirc nang quan ly cdc mén hoc

Chtrc nang nay duoc xay dung véi giao dién don gian, cling véi d6 1a mot sé truong dix
lidu dé trién khai thuc nghiém.

4.2.4. Churc nang quan ly 1op mon

Dé sip xép cac sinh vién vao cac 16p mon, chirc ning niy cung véi chic ning quan 1y
chi tiét 16p mén duge xay dung. Chirc ning chi tiét 16p moén cho phép dwa sinh vién vao céac
16p mén nay mot cach ty dong khi sinh vién hoan thanh viéc hoc hoc phan tién quyét.

Hinh 8. Chikc ndng quan 1y chi tiét I6p mon
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4.2.5. Chirc ning xdc nhdn diém

Chirc nang nay cho phép gido vu
thuc hién x4c nhan diém cho cc hoc phan
ma cac sinh vién da hoan thanh danh gia
két thiic hoc phan va dat két qua theo quy
dinh. Mot khi diém da duogc x4c nhan thi
khong thé thay d6i dugc nita.

4.3. Thdo ludn

Véi viée timg dung hop dong thong
minh vao quan 1y cac hoat dong hoc tap
cua sinh vién mang lai rat nhiéu loi ich,
dam bao tinh dung dan trong cac hoat
dong danh gia. Chang han, khi bo phan
chirc nang hoan thanh viéc nhdp va xac
nhan diém thi s& khong thé nao thay doi
duoc cac diém nay. Ngoai ra, mdt sinh
vién sau khi hoan thanh mot hoc phéan
s& c¢6 thé dang ky hoc phan tiép theo va
khong ai c6 thé thay ddi duge diéu kién
nhu phai hoan thanh hoc phan tién quyét
thi mai cd thé dang ky duoc hoc phan phia
sau. Pay la su khac biét va loi ich 16n nhat
ctia viéc mg dung cac hop dong thong
minh vao cac tmg dung hd trg quéan ly dao
tao theo tin chi.
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