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TOM TAT

Ngay nay, viéc hoc truc tuyén ngay cang phé bién va da dang. Nguoi hoc cb thé théng qua
cac thiét bi dién tir va cac nén tang internet dé hoc tap, tim kiém tai liéu, tra civu kién thirc. Trong
nghién ciru ndy, chiing t6i dé xudt mét mé hinh tich hop ontology tri thirc quan hé — todn tir va do thi
tri thive. M6 hinh c6 thé t6i wu khd néng biéu dién kién thirc cdc mon hoc két hop véi déc td cdc quan
hé giita cdc thanh phan tri thirc. Trén co so tri thire dirge xdy dung, cdc van dé truy van kién thirc
diege gidai quyét dé ddp iing cdc yéu cau cho viéc xdy dung hé thong hé tro hoc tdp théng minh. Gidi
phap dé xudt dwoc ung dung de xdy dung hé théng hé tro truy vén kién thirc mon hoc Co so dir liéu
duoi dang chatbot. Hé théng 6 thé hé tro viée truy vén noi dung kién thirc mén hoc, theo phan logi
kién thirc va theo cdc dang bdi tdp trong mén hoc. Hé thong xdy dung ciing dwoc danh gid va so sanh
VOi cac mo hinh ngon ngit lon hién nay trén phuong dién hé tro hoc tdp mon hoc Co so dir liéu.

Tirkhéa: chatbot; co s¢ dit liéu; hé thong thong minh; cac hé co s¢ tri thirc; cong nghé tri thirc

1.  Giéi thiéu

Trong nén cong nghiép 4.0, linh vuc cong nghé thong tin déng mot vai trd quan trong
(Elayyan, 2021), do d¢, viéc dao tao nhan luc tiép cin v6i cong nghé thong tin 1a nhu cau rat
cap thiét. Cac hinh thtrc hoc tip va giang day khac nhau duoc ap dung dé phuc vu cho viéc
hoc, trong d6, hoc tap truc tuyén 14 hinh thirc hoc ¢6 nhiéu wu diém (Akhter et al., 2021).
Vi hinh thure hoc nay, ngudi hoc ¢ thé tu hoc, tu tim hiéu kién thuc trén cac nén tang tryc
tuyén ma khong can gip truc tiép gidng vién ctia minh, tir d6 nng cao kha ning tu hoc. Tuy
nhién, dé co thé tu hoc mét cach hiéu qua thi can phai c6 mot moi trudong tra cuu kién thire
chuén khoa hoc va c6 d6 chinh xéc cao.

Cite this article as: Nguyen Viet Hung, Le Thi Ngoc Thao, Nguyen Van Hau, Nguyen Dac Long,
Tran Phong Nha, & Nguyen Dinh Hien (2024). Integrating knowledge based on ontology and knowledge graph
for chatbot in education query. Ho Chi Minh City University of Education Journal of Science, 21(5), 771-784.
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Trong chuong trinh dao tao nganh Coéng nghé Thong tin, mon Co s¢ dir liéu la mot
mon hoc quan trong (Foster & Godbole, 2022). Mén hoc cung cap cho ngudi hoc cac kién
thirc co ban vé co so dir liéu (CSDL), hé quan tri CSDL va ngdn ngit truy van dit liéu. Qua
mon hoc, ngudi hoc ndm va biét cach su dung thanh thao céc 1énh truy van dir liéu, ndm
vitng viéc sir dung hé quan tri co s& dit liéu dé thuc hién cac thao tac thiét ké va quan Ii
CSDL, hoic phat trién tng dung c6 lién quan.

Chatbot duoc xem 13 nhimg thiét bi hay phan mém c6 giao dién ngudi dung hd tro
giao tiép qua ngdn ngit ty nhién (Dale, 2016; Folstad & Brandtzaeg, 2017). Bén canh do,
v6i sy phat trién ciia cac mo hinh ngén ngit 16n hién nay (Large Languae Models — LLMs),
cac ung dung chatbot ngay cang tré nén phd bién (Agrawal et al., 2022). Chatbot c6 thé tng
dung trong viéc xay dung cac hé thong hd trg trong hoc tap (Davies, 2020). Tuy nhién, cac
hé théng chua dugc tich hop mot co so tri thirc day du, dic biét 1a kién thirc ctia cac mén
hoc, va chua duogc tich hop kha nang tuong tac vdi nguoi hoc mang tinh su pham trong viéc
hudng dan hoc tap. Do do, hé théng chua dép ung cac yéu cu ctia mot hé hd tro hoc tap.
Céc nghién ciru da dé xudt giai phap cho viéc xay dung co so tri thirc cho chatbot trong hé
théng hoc tap. Tuy nhién, cac phuong phap nay chua thiét 1ap duoc viée biéu dién cac quan
hé gitra cac d6i tugng trong mién kién thire mot cach toan ven.

Do thi tri thire st dung mo hinh dir li€u dya trén dd thi dé ndm bt kién thuc trong cac
kich ban tung dung lién quan dén viéc tich hop, quan i va trich xuét gia tri tir nhiéu ngudn
dir liéu khac nhau & quy mé 16n (Zhang & Li, 2024; Noy et al., 2019). D6 thi cung cip su
triru tuong ngan gon va truc quan cho cho nhiéu linh vic khac nhau, trong dé cac canh va
duong dan ndm bit cac moi quan hé khac nhau, c6 kha nang phirc tap giita cac thuc thé cua
mot mién (Angles & Gutiérrez, 2008). Vi vy, tich hop db thi tri thirc va cac mé hinh tri thire
quan hé gitp cho viéc biéu dién cac dang tri thirc quan hé tré nén chinh x4c va toan ven hon.

Trong bai béo nay, chung t6i dé xuit mot phuong phap biéu dién kién thirc mon hoc
dua trén su két hop mé hinh tri thirc quan hé — toan ttr (Nguyen et al., 2020) va do thi tri thirc
(Abu-Salih & Alotaibi, 2024). Phuong phap c6 thé ap dung dé t6 chirc co s tri thirc cho
mén hoc Co sé dit liéu va hd tro viéc thiét ké hé théng tra ctru kién thirc dang chatbot. H¢
théng 6 thé hd trg trong viéc tra ctru ndi dung theo bai hoc, theo phan loai kién va theo céac
dang bai tap trong mon hoc. Chatbot dugc xay dung c6 thé hd tro cho sinh vién hoc mén hoc
Co s¢ dit lidu thugc chuong trinh dao tao nganh Cong nghé Thong tin. Hé théng xay dung
cling dugc danh gid va so sanh vdi cdc mo hinh LLMs hi¢n nay, nhu ChatGPT, Goolge
Gemini va Microsoft Copilot, trong viéc hd tro hoc tap voi mon hoc Co s¢ dir liu.

2. No¢i dung nghién ciru
2.1. Cong trinh nghién cwu lién quan

Hién nay c6 nhiéu phuong phap thiét ké cho cac hé thong tim kiém thong tin (Do et al.,
2020; Liu et al., 2018; Hagedorn et al., 2020). Ontology 14 giai phap hiru hiéu dé biéu dién cac
mién tri thirc quan hé (Nguyen et al., 2022). Ontology duoc sir dung trong viéc biéu dién cac
mién tri thirc khac nhau nhu trong gido duc (Nguyen et al., 2021), cac van ban luat (Ngo et al.,
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2024). Cac giai phap ontology s& duoc tich hop cac phuong phap tim kiém dé xdy dung hé
thong tim kiém, tra ciru kién theo ngit nghia (Nguyen et al., 2021; Truong et al., 2022).

Tri thitc vé cac quan hé va toan tir ¢ thé duoc biéu dién boi ontology Rela-Ops
(Nguyen et al., 2022). M6 hinh nay 13 su két hop cac thanh phén tri thirc nhu khéi niém,
quan hé va cac toan tir giita cac khai niém, luat suy dién cta mién tri thirc. M6 hinh Rela-
Ops model ciing dugc van dung dé xay dung cac hé thong hudng dan giai bai tap thong minh
trong gido duc (Nguyen et al., 2020). Ontology Rela-Ops model ciing dugc nghién ctru két
hop thanh phan tri thirc ham dé t6 chirc co so tri thirc cho cic mon hoc trong viée truy van kién
thirc (Truong et al., 2022). Cac hé thong truy vén ciing duogc thiét ké trén co so biéu dién mdi
quan hé théng qua do thi tri thirc (Nguyen et al., 2023). Tuy nhién, trong cac hé thong nay, su
lién hé giita cu trac d thi tri thirc va mo hinh Rela-Ops chua dugc biéu dién mét cach day du.
M&i lién hé chi dugc thyuc hién thong qua céc loai quan h¢ noi tai cua mién tri thirc.

Phuong phép tim kiém theo chi myc (index-based search) 1a mot ki thuat giup nhanh
chong tim thiy tat ca cac két qua thich hop tir co so dir liéu theo cac tir khoa di nhap
(Guemmat & Ouahabi, 2018). Tuy nhién, cac phwong phap nay khong thé hd tro viéc tim
kiém theo ngit nghia. Vi vay, dé dap tng nhu cau tim kiém theo ngit nghia, ciing nhu tra ctru
kién thic trong mién tri thirc, cic giai phap sir dung co so tri thire dugce nghién ciru va xay
dung (Yoo & Jeong, 2020). Giai phap nay gitp cho ngudi ding ¢ thé truy van thong tin can
thiét mot cach chinh xac hon.

Nghién ctru ndy dé xuét viéc tich hop db thi tri thirc vao mot mo hinh chatbot dé xay
dung mot hé théng tra 101 kién thic mon Co s& dit liéu thong minh co thé tuong tac voi
ngudi dung. M6 hinh tri thire duoc xdy dung sir dung ontology Rela-Ops model dé t6 chirc
co s¢ tri thue cia mon hoc CSDL va tich hop dd thj tri thire dé biéu dién céc kién thuc do
trong h¢ théng tra ctru kién thirc. Trén co s& tri thirc nay, hé théng duoc thiét ké co thé hd
tro sinh vién tdt hon trong viéc tim kiém ndi dung, thong qua viéc tra ctu kién thirc theo bai,
tra ctru theo cac loai ciia thanh phan tri thirc v&i cac dang bai tap tuong tng, va goi y cac
kién thuc lién quan. Hé théng c6 thé twong tac véi ngudi ding dé hudng dan viée hoc cac
kién thirc ma ngudi hoe dang quan tam.

2.2. Mo hinh quan hé biéu dién kién thirc mén hoc Co sé div lidu dwa trén do thi tri thirc
2.2.1. M6 hinh tri thirc quan hé va todn ti

Ontology Rela-Ops model 14 mé hinh biéu dién kién thirc két hop giira cic quan hé va
toan tir dugc xy dung theo tiép can hudng ddi tugng, trong d6 mdi khai niém 13 mét 16p cac dbi
twong. Cac thanh phan ctia mé hinh 14 céc tap hop c6 cdu triic va cac thudc tinh trong tmg.
Dinh nghia 3.1. (Nguyen et al., 2020): Ontology tri thitc quan hé va toan tir, Rela - Ops
model, 1a mot bd gdm 4 thanh phan:

(C,R, Ops, Rules)
trong d6, C 1a tip hop cac khai niém, mdi khai niém 1a mot 16p ddi twong. Mbi khai niém ¢
e C c6 ciu truc (Name, Content, Attrs, Rel_In, Keys), voi Name 14 tén ciia khai niém, Content
1a dién giai noi dung cua khai niém, Attrs 13 tap cac thudc tinh ctia khai niém c, Rel_In 1a cac
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quan hé ndi tai giita cac thudc tinh trong ¢, va Keys 1a cac tir khoa lién quan dén khai niém.
R 14 tap hop cac quan hé giira cac khai niém, ddi tuong va thudc tinh, cac quan hé nay bao
gdm cac quan hé dic biét, “is-a” va “has-a”, va cac quan hé hai ngdi khac. Ops 1a mét tap
hop cac toan tir. Rules 13 cac luat suy dién ctia mién tri thirc. Cac luat nay 1a céc tinh chat,
dinh Ii, hay cong thirc trong mién tri thirc.
2.2.2. Cdu triic do thi tri thitc cho mé hinh Rela — Ops

Do thi tri thuc 1a tap hop cac mo ta duoc lién két v4i nhau vé cac khai niém, thuc thé
va mbi quan hé trong mot mién tri thire (Hogan et al., 2021). Co s6 tri thirc duge biéu dién
dudi dang cau triic dd thi va gdm hai thanh phan chinh 1 tap dinh va tap canh.
Dinh nghia 3.2. D6 thi tri thizc cho mién tri thic K = (C, R, Ops, Rules) 1a mot tap hop:

KG = (V,E)
trong do:

+ V 1a tap cac dinh cta dd thi biéu dién tri thirc cho mién tri thitrc K bao gdm khai
niém, ddi tuong cua mién tri thire va moi quan hé gitra cac thudc tinh bén trong.

+ E la tap cac canh biéu dién mdi quan hé¢ mot chiéu gitra cac dinh trong V. Tép E duoc
chia lam hai loai nhu sau: E = Einternal \U Eexternal, VO1:

Einermar = J E° v6i E° ={r(u,v)|u,v e c.Attrs,r ec.Rel_In}

ceC

Eexternal = {rel(w, t) |w, t € K.C, rel € K..R}

Einternal 12 cac quan hé noi tai gitra cac thudc tinh trong cung mdt khai niém, va Eexternal
la quan hé gitra cac khai niém va thudc tinh cua mién tri thie. Vi du: Tri thae A lién quan
véi tri thie B thi ta cd: v(A) — (related_to) — v(B).

Hinh 1 1a mot phﬁn dd thi tri thirc dugc xay dung cho kién thirc mon hoc CSDL duoc
t6 chirc theo mé hinh Rela — Ops.

e -
2.9 e
®

Hinh 1. D6 thi tri thirc biéu dién kién thirc mén hoc CSDL
duoc ddc ta theo ontology Rela — Ops model
2.2.3. Tich hop cdu triic ciia dé thi tri thike va mé hinh Rela — Ops
Mo hinh tri thire quan hé toan tir c¢6 thé biéu dién day du cac kién thirc trong mién tri
thirc. Do thi tri thirc c6 wu diém trong viéc thé hién cic quan hé giita cac thanh phan trong
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mién tri thirc. Trong muc ndy, ching t6i s& trinh bay mé hinh tich hop dé t6 chirc co so tri
thirc theo ontology Rela-Ops model két hop véi cdu tric d6 thi tri thirc. M6 hinh tich hop
nay c6 thé t6i wu viéc biéu dién tri thire tong quat cia mo hinh tri thire Rela-Ops model cling
voi kha nang biéu dién cac quan hé ctua dd thi tri thirc dé thuc hién cac truy vén kién thic.
Dong thoi, mo hinh tich hop nay cling hd trg trong viéc thém méi va cap nhat kién thic.
Dinh nghia 3.3. M6 hinh tich hop ontology Rela — Ops model va ciu tric do thi tri thire, goi
la KG Rel-Ops model, gdm cac thanh phan nhu sau:

K =(C, R, Ops, Rules) ® Kka
trong do, (C, R, Ops, Rules) 1a cau triic ontology Rela-Ops model nhu trong Pinh nghia 3.1,
Kk 1a d6 thi tri thirc nhu Dinh nghia 3.2 véi mdi dinh trong d6 thi Kk duoc chia lam hai
loai: Knowledge va Rules.

+ Knowledge: 1a cac dinh luu trir tri thirc & dang ngon ngil ty nhién. Cac tri thitc nay
s& 1 két qua hién thi cho nguoi ding.

+ Rules: 1a cac dinh Iuu trit tap tri thirc gdm c6 ludt, quan hé va ham bén trong mién tri thric.

Tap canh trong dd thi Kg biéu dién cac quan hé gitra cac dinh. Mbi canh 1a mot bo gém
(Attributes, Prop, Start, End), trong do, Attributes la tap cac thudc tinh ctia quan h¢, Props la cac
tinh chét cua quan h¢, Start 1a dinh bét dau cta quan hé, va End 1a dinh két thic cua quan hé.

KNOWLEDGE RELATIONS
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niém (C) né (R)

N /
Mé& hinh Rela-Ops

/ N

Thp tedn 1 The lujt

Ope) (Rules)

RULES

€4 dinh cia ¢4 thi by
dién 1p gt cia mé hink

Hinh 2. Cdu triic ciia mé hinh tri thirc tich hop KG Rel-Ops model
2.2.4.Té chirc co s6 tri thire cho kién thite mén Co sé dir liéu
Kién thirc mon Co s dir liéu duogc thu thap tir (Silberschatz et al., 2019). Tri thirc nay
¢6 thé duoc t6 chirc boi md hinh KG Rel-Ops model. Co sé tri thire duoc xdy dung dé thiét
ké hé théng Chatbot truy van kién thirc thong minh cho mén hoc CSDL. Trong d6, cac thanh
phan duogc t6 chirc nhu sau:
e C: MJi khai niém ¢ € C c6 cdu trac ¢ = (Name, Content, Attrs, Keys).
Vi du 3.1. Khai niém ENTITY c¢6 ciu trac nhu sau:
ENTITY: {
Name = “thuc_thé”,
Content = “Thuec thé 1a bat ct cac dbi twong, su vat hay su viéc. Mot thuc thé cé thé
14 dia diém, ngudi, d6i tuong, su kién hodc mot khai niém, luu trix dit liéu trong co sé di
liéu. Bac diém cua cac thuc thé 1a phai c6 mot thudc tinh va mot khoa duy nhét.”,
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Attrs = {
attribute: tinh chét cta thuc thé,
Chapter: “Chuong 2”

2

Rel_In={};

Keys = [“thuc thé”, “entity”, “entities”]
}

e R:latap quan h¢ gitra cac khai ni¢m trong C.
Vi dy 3.2. Quan hé “belong_to™: “thudc_tinh_két hop” belong_to “thudc_tinh”.

Quan hé “related_to” biéu dién sy lién quan 13n nhau gitta hai khai niém: “thuc_thé”
related to “thudc tinh”.

e Ops = {phép chon, phép giao, phép hop, phép tich Descartes, ...}
e Rules: V&i mdi luat r e Rules 1a mot luat suy dién, c6 dang: u(r) — v(r), vai u(r), v(r)
la cac tap su kién.
Vidu 3.3. V¢, c2 € C:
+ rules: {c1 related_to c2} — {co related_to c1}
+ rule2: {c1 belong_to c2} — {c2.Attrs < c1.Attrs}
2.3. Cdc vin dé va gidi thudt

Truy van kién thirc da trén cau truy van dau vao ciia nguoi dung 13 yéu té quyét dinh
cua mot chatbot thong minh. Vi cau truy van dau vao nhan duoc, hé théng tién hanh trich
xuét tir khoa chinh. Tir cac cum tir khoa co duge, co sé tri thirc cia hé théng tién hanh phan
tich va truy xuat nham tim kiém mdi quan hé gitta cac cum tir khoa va thanh phan kién thuc,
cudi cung dua ra két qua truy van tuong tng. Cac van dé cho viéc thiét ké hé thong truy van
kién thirc hd trg trong hoc tap:

Véan @@ 1. Phdn loai muc dich céu truy van: Véi cau truy van dau vao nhan dugc, hé
thong tién hanh sir dung bo cong cu phan tach cau truy van thanh cac cum tir khoa. Tir cac
cum tir khéa c6 duge, hé thdng lya chon ra ndi dung tri thirc phii hop va lay két qua kién
thirc tir co s¢ tri thure.

Vén dé 2. Truy xudt néi dung kién thirc duea trén tir khda: véi tap tur khoa dugc trich
xudt tir truy van, phuong phap so sanh sy gidng nhau gifta nghia cta tir khéa voi ndi dung
trong co s6 tri thire dugce dé xuat. Phuong phap nay xac dinh ndi dung kién thirc can thiét
cho truy van dugc nhép vao.

Vén dé 3. Tim kiém kién thirc lién quan: Khi tim kiém mot kién thirc, ngudi hoc ciing
can c6 mot sb kién thuc lién quan dén kién thie d6. Cac kién thirc lién quan giup nguoi hoc
hiéu thém hon ndi dung tim kiém.

2.3.1. Phan logi muc dich cau truy van

Trén thuc té, c6 nhiéu loai cau truy van khac nhau. Trong md hinh nay ching t6i dé

cap dén bdn loai truy van thudng gip trong truy van kién thirc mén hoc:
e Truy van khai niém (ask.define);
e Truy van bai tap (ask.assignment);
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e Truy van thudc tinh, tinh chét (ask.properties, ask.using...);
e Truy van so sanh gitra hai khai niém (ask.compare).

Phuong phép phan loai y dinh dugc st dung trong hé thng 1a Pattern Matching. Tir
output cua Aspect Extractor, hé théng s€ loc ra cac normal tags roi thuc hién so sanh véi
danh sach céc alias cua cac y dinh. Thuat toan dung dé so sanh 1a BM25. BM25 1a mét thuat
toan xép hang duogc cai tién tir nén tang 1a TF-IDF (Term frequency — Inverse document
frequency), trong d6 su tuong tic dugc xem nhu mot dai luong xac suat. BM25 s& danh
trong sb6 cia moi van ban dua trén mot truy van tuong tng. Cu thé, v&i mot truy van Q, va

Ju..., Gn G, - - ., qn 1a trong s6 cua van ban d. Khi do, ta co:
BM 25(D,Q) = Y idf (q;,d) F(q..D).(k+1) 0
- F(qi)+k-(1—b+b.|D|}
davg

trong d6: + F(qi, D): s6 lwong xuat hién cua token i trong vin ban D (1 <i < n);
+ |D|: s luong token trong D;
+ davg: trung binh sé luong token trung binh trong mét vin ban;
+ b va k: cac tham s ciia BM25.

Budc phan loai cau truy van nay gitp hé thong khai thac dwoc ndi dung cau tra 1oi phu
hop. Hé thdng str dung bo cong cu PyVi dé tach cau truy van dau vao thanh cac cum tir khoa.
Tu cac cum tir khoa tach duoc, hé théng tién hanh st dung thuat toan xép hang BM25 dé tra
vé loai cau truy van phu hop.

e Cau truy van khai niém: Sau khi hé thdng trich xuat cac cum tir khoa tir cau truy van
ma ngudi ding nhap vao s& dugce nhan dang va phén loai ciu truy van ctia hé thong,

Vi du: Vi cu truy van dau vao 1a “Téi mudn biét vé khéa ngoai”. Sau khi tach, hé
théng 1ay duoc cum tir “muon biét vé” va phan loai cu truy van trén 1a loai “ask.define”.

e Cau truy véan thudc tinh, tinh chat va bai tip: cac cau truy van nay co cach phan loai
gidng voi cau truy van khai niém, voi mdi cdu dau vao cta nguoi dung s& duoc xir |i dwa
vao cac cum tur khoa va duoc thuat toan Xép hang chon ra loai cau truy van phu hop.

Vi du: vo1 cau “Cho toi bai tap vé dai sé quan h¢”, cum tu “bai tap” s€ co yéu to
quyét dinh tra vé loai cau truy van 1a “ask.assignment”.

e Cau truy van so sanh: h¢ thong phan loai cau truy van dang nay sé& tra vé loai cau truy
vén so sanh va hai cum tir khoa 13 tén cta hai kién thirc ma ngudi dung mudn so sanh. Hé
thng s& so sanh timg thudc tinh cua hai kién thirc va hién thi sy khac biét timg phan giira
hai d6i tuong dugc so sanh.

2.3.2. Truy xudt ngi dung tim kiém dwa trén tir khod

Heé thong tim kiém nodi dung phul hop dua trén viée so khdp tir khoa duoc tach voi tir
khoa trong co s¢ tri thire. B tir khoa trong co s tri thitc dugce thu thap dya trén viée trich
xuét tir khoa cac cau truy van lién quan dén mén Co sé dit lidu. Hé thong s& tién hanh xép
hang va truy xuét ndi dung va cho ra két qua twong tng.
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Cho mién tri thire X = (C, R, Ops, Rules) @ Kka va cau truy van g, thuat toan sau s&
14y ra dugc ndi dung tri thirc pht hop véi cau truy van g.
Input: Mién tri thitc X va cau truy van .
Output: Noi dung kién thirc trong 5K phii hop véi ciu truy van q.
Thuat giai 4.1
Buoc 1.
Trich xuét tir khoa c6 nghia gan véi tir khda W trong cau truy vén g
W := Meaning(q)
Knowledge := {} //tap két qua truy van
If (tn tai tir khda W trong mién tri thirc )
Search := tap hop céc thanh phan cua X lién quan dén kién thic.
Bwéc 2. Trich xuat tri thirc tir cac phan tir trong Search dua trén tir khoa trong W.
Cap nhat Knowledge.
Bwéc 3. Hop nhét cac thuc tai cia md hinh tri thic va so sanh tir khoa cua ching
bang cach phuong phap giai quyét Van dé 1 trong muc 4.1.
Cap nhat Knowledge.
Budc 4. Tra vé két qua la noi dung trong Knowledge.
2.3.3. Tim kiém kién thirc lién quan
Céc kién thirc lién quan gitip sinh vién va ngudi dung hiéu ddy du thém vé chu d& ma
ho tim kiém. Véi cau truy van ddu vao ngoai viéc tra 101 ndi dung kién thirc phu hop thi hé
thong s& tim kiém cac kién thirc lién quan dén noi dung do.
Cho mién tri thirc X = (C, R, Ops, Rules) ® Kk va ciu truy van dau vao ¢, thuat toan
sau s& tra vé tat ca tri thirc c6 lién quan dén tri thirc phu hop véi q.
Input: Mién tri thitc X va cau truy van .
Output: Tap kién thirc lién quan dén kién thirc phut hop vdi g.
Thuat giai 4.2:
Budée 1: Knowledge := Tap noi dung kién thirc phu hop véi g. # Pugc xac dinh
trong Thuat giai 4.1
Budce 2:
for each k in Knowledge do
Xac dinh tap kién thire lién quan dén k.
Related(k) := {k'| 3 rel € K.R, rel(k, k')}
Buwéc 3: Hién thi két qua trong Related(Knowledge) dudi dang mét tap cac doi
tuong kién thirc.
Related(Knowledge) = | J Related(k)
keK
2.4. Thiét ké Chatbot théng minh truy vin kién thirc mén Co sé di ligu
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2.4.1.Kién triic ciia hé théng Chatbot hé tro truy vin

Kién thirc ctia mon Co sé dir liéu duoc thu thap tir cac sach (Elmasri & Navathe, 2016;
Silberschat et al., 2019). Cac kién thirc duoc thu thap nay duoc phan loai theo cac cach khac
nhau nhu theo chuong, don vi, chu d¢, bai tip va cac phuwong phép giai. Noi dung ctia mén
nay duoc luu trit bang mé hinh tri thirc tich hop KG Rel-Ops model.

Chatbot System
4 » Intent
L User ) Bitractor  (—Keyworas— b
Querry Text I
Response
Matching A EEEE
Normalizer
Web Ul
Keywords
LFl.ephet:i Text— FEIE nowledges— Querry 4—T
Response System

Hinh 3. Kién triic ciia hé thong Chatbot théng minh hé tro truy van

Hé théng gdm cac phan chinh:
+ Giao dién nguoi dung: Tiép nhan cac cau truy van va hién thi cau tra 10i cho ctia hé thng;
+ Normalizer: Chuan hoa cac tir giup cho viéc phan loai va so khop;
+ Extractor: Tra vé tip cac tir khoa duoc tach tir boi cong cu tach tir Py Vi;
+ Intent recognition: phan loai cau truy van tir tdp cac cum tir bang thuit toan xép hang;
+ Matching: Xt li viéc so khdp gitra tir khoa c6 trong co so tri thirc va nhan tap tri
thirc twong Ung;
+ Mb hinh KG Rel-Ops model: 12 mé hinh tich hop cdu trac dd thi tri thirc ontology
Rela-Ops nhu trong Dinh nghia 3.3.
Hinh 4 1a giao dién cua h¢ théng chatbot hd tro truy vén kién thtrc mén hoc Co s6 dit liéu.

Chatbot Truy vdn kién thirc mdn Co S& Dir Liéu

Hinh 4. Giao dién cia hé théng Chatbot truy van kién thire mén Co sé dir liéu

2.4.2. Thir nghiém hé thong

Hé théng chatbot dugc thir nghiém va danh gia do chinh xé4c dya trén ndi dung tra vé
khi thyc hién truy van. Thir nghiém dugc thyc voi 2923 cau truy van, voi cac chi d& truy
van dugc thé hién trong Bang 1. H¢ théng dat d¢ chinh xac cao véi cac cau truy vén vé tinh
chat thudc tinh (trén 90%), tuy nhién, véi cac cau truy van vé viée so sanh thi chatbot chua
tra 101 chinh xac (khoang 70%). Piéu niy, do cau truy van dang so sanh c6 nhiéu yéu cau
khac nhau nén chatbot chua thé xtr Ii dwgc mot cach day du, dé tir d6 co thé truy xuat kién
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thirc mot cach phu hop. V& mit tong thé, nhitng cau truy van tra 16i chua chinh xéac 1a do hé
théng chua phan tich ddy d ngit nghia ctia ciu truy van duoc nhap vao.
Bing 1. Két qua thuec nghiém trén sé cau truy van thir nghiém

Loai ciu S6 lwong S6 ciu .

X " X . . Ti lé

truy van ciu truy van chinh xac :
Khai niém 2,322 1,993 85,8%
Luat/Quy tic 72 67 93,1%
Tinh cht/Thudc tinh 182 165 90,7%
Bai tap 67 58 86,6%
So sanh 280 197 70,8%
Tong 2,923 2,480 84,8%

2.4.3.80 sanh véi cdc hé thong mé hinh Ngon ngit lém (LLMs)

Hién nay, co nhiéu m6 hinh ngon ngtr 16n thyc hién cac tac vu nhu mot chatbot, chéng
ChatGPT cua Open Al  (https://chat.openai.com/), Google  Gemini

(https://gemini.google.com/chat), Microsoft Copilot (https://copilot.microsoft.com). Cac m6

hinh nay déu 1a mot hé théng chatbot da tinh nang, c6 thé thuc hién nhiéu tac vu khac nhau,

han

trong d6 ciing c6 tinh ning truy van kién thirc vé linh vuc Co s& dir liéu. M6 hinh ChatGPT
va Copilot déu st dyng mé hinh ngdén ngit 16n 13 GPT 3.5 (Generative Pre-trained
Transformer) (GPT 4.0 duoc st dung cho cac phién ban nang cao). Pay la m¢t mo hinh hoc
mday manh mé& dugc dao tao trén mot luwong 1on dir 1iéu dé thuc hién nhiéu cong vi¢c ngdn
ngtt ty nhién, chéng han nhu tao van ban, dich ngén ngf, tra 161 cau hoéi, va nhiéu ung dung
khac. Gemini duoc dung duya trén mot hinh PaLM 2
(https://ai.google/discover/palm2/). PaLM 1a mdt mo6 hinh Transformer duoc dao tao trén
mot tap dir liéu khong 10 gdm vin ban va ma ngudn, twong ty nhu GPT 3.5.

xay mo

Trong myc nay, hé thdng chatbot truy van kién thirc mén hoc Co s& dit lidu dugc so
sanh vd1 ChatGPT, Gemini va Copilot theo ba ti€u chi ddi voi mot hé théng hd trg hoc tap
thong minh: Tinh chinh xéc, Tinh su pham va Sy hitu ich, tién dung (Nguyen et al., 2018;
Almeida et al., 2019). Két qua so sanh dugc thé hién trong Béang 2.

Bdng 2. So sanh voi cac mo hinh ngon ngir lon

Copilot
(m6 hinh GPT 3.5)

Gemini
(m6 hinh PaLM 2)

ChatGPT
(mo hinh GPT 3.5)

Tiéu

chi Heé thong chatbot

Tinh
chinh
Xac

¢ H¢ thong cung cap cau
tra 101 dya trén lugng dir
li¢u 16n da hoc.

e Tuy nhién kién thirc
s€ khong duoc cap
nhat lién tuc

o Thinh  thodng
ChatGPT co thé tao ra
cau tra 1oi khong chinh
xac hodac khong day
du, déc biét la khi truy
van phuc tap hodc
chuyén sau.

e Puoc hoc tir bo
dir liégu 16n cua
Google. Hé thong
c6 thé tra 101 cac
cau hoi dat ra.

e D) chinh xac cla
cau tra 101 van chua
duoc ddm bao vi hé
thong van dang
trong phién ban thu
nghiém.

e H¢ thong duoc hoc tur
bo dir liéu 16n va da
dang.

e Copilot c6 3 chic
nang tra 161 cho nguoi
dung lya chon la: More
Creative, More
Balance, More Precise.
bo6i véi chuc nang
More Precise cau tra loi
duoc lya chon cac
nguon chinh xac va do
chinh xdc cao nhung
van dya hoan toan vao
dir 1iéu da hoc.

e Dit liéu dugc thu thap
tur cac tai liéu chuan nhu
gido trinh, cac khoa hoc
cta céac truong dai hoc,
kicn thirc cua giang vién
vién. Ttr d6, thict 1ap co
s¢ tri thirc cho hé thong
mot cach day da va
chinh xéc.

e Chu tra 10i cia hé
thong bam dao d6 chinh
xac v€ mat chuyén mon.
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e Ngudi hoc ¢ thé tham khao noi dung ctia hé théng nhung phai c6 chon e Ngudi hoc co thé sir

loc vi co thé noi dung khong chinh xac. dung kién thirc cua hé
H¢ thong khong ¢6 hinh anh tryc quan. thong
. e H¢ thong chua quan tdm dén yéu to su pham, va chi tuong tic theo cic e HE thong twong tac voi
Tinh ndi dung duogc tim thay. nguoi hoc dua trén cic
su yéu t6 tam |i su pham,
pham giup goi md kha nang
tim toi kicn thirc thong
qua viéc goi y cac kién
thirc lién quan.
e Giao dién dé str dung e Giao diénhiéndai e Giao dién dé sir dung e Giao dién dé st dung,
gy ©® Toc do tra loi on  de nhin. ~ ®Toc do tra 1oi 6n dinh.  toc d6 trd 16i nhanh, c6
hig  dinho e Toc d6 tra 16i e Copilotcothebosung g0i ¥ cac cdu hoi lién
ich, ¢ H¢ thong khong c6  trung binh, thuong cu tra loi bang hinh quan. .
tién hinh anh truc quan. cham hon so v6i anh néu duge yéu cau. o‘Chuf)ng trinh ¢6 ho tr’q
dun e ChatGPT. hinh anh tryc quan voi
: e Hé thong khéng ¢ ting ndi dung kién thurc.
hinh anh truc quan.

3. Két luan va huéng phit trién

Trong nghién ctru ndy, mot mo hinh tich hop ontology tri thirc quan hé — toan tir va do
thi tri thirc, goi 1a KG Rel-Ops model, dugc dé xuét. Mo hinh dé xuét c6 thé biéu dién dﬁy
du cac kién thirc cia mén hoc va ting kha nang thich ing 1am cho cu tric ciia mé hinh linh
hoat hon, c6 thé 4p dung dé biéu dién cc mién tri thirc khac nhau. Bén canh d6, ciu trac do
thi giup cho viéc truy van trén co so tri thirc nhu tim kiém, so sanh thong tin hay goi y cac
kién thic lién quan ciing duoc nghién ciru va giai quyét. Giai phap dé xuat duoc timg dung
co sé tri thire cho mén hoc Co s& dir liéu va hd tro viée thiét ké hé thong tra ciru kién thuc
dang chatbot. H¢ théng 6 thé hd tro trong viéc tra ctru ndi dung theo bai hoc, theo phan loai
kién thirc va theo cac dang bai tap trong mon hoc. Hé thong c6 thé truy van thong tin nhanh
chong, va két qua tra vé duogc hién thi ddy dii va va dap tng cac yéu cau vé su pham trong
viéc hudng din hoc tap. Hé thong xay dung ciing duoc danh gia va so sanh véi cac mé hinh
LLMs hi¢n nay, nhu ChatGPT, Goolge Gemini, va Microsoft Copilot, trong viéc hd tro hoc
tap voi mon hoc Co s¢ dir licu.

Trong tuong lai, hé thong chatbot thong minh c6 thé phat trién thém nhiéu chic ning
dé hd tro ngudi dung trong viée tim kiém kién thuc. Hé théng chatbot truy van kién thirc s&
gitip ngudi ding c6 thé hoc tap, kiém tra tir danh gid trinh do kién thirc cuia minh. Théng qua
md hinh KG Rela-Ops model, co s¢ tri thitc c6 thé két hop mot sé mién kién thuc (Kusairi,
2020) dé cong cu truy van co thé hd tro viéc nghién ctru cac mén hoc nganh Cong nghé
Thdng tin & mrc co ban tai cac truong dai hoc. Ngoai ra, chatbot con mang dén mot moi
truong hoc tap truc tuyén hép dan hon, thic déy viéc hoc tdp cua hoc sinh, sinh vién
(Okonkwo & Ade-Ibijola, 2022; Weber et al., 2021). Bén canh dé, nghién ciru dé xay dung
cac hé théng huéng dan hd tro viéc huéng dan giai bai tap s& gitp cho ngudi hoc c6 thé hoc
tap hiéu qua hon trong vi¢c hiéu va van dung kién thirc trong cac bai tdp cua mon hoc
(Trinh et al., 2024; Nguyen, 2023).
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ABSTRACT

Online learning has become increasingly prevalent in recent years, allowing learners to utilize
electronic devices and internet platforms for studying, accessing materials, and acquiring
knowledge. This study proposes a model that integrates relational knowledge ontology, operators,
and knowledge graphs to optimize the representation of subject knowledge combined with
specifications of relationships between knowledge components. Based on the constructed knowledge
base, the model solves knowledge query problems to meet the requirements for building intelligent
learning support systems. The proposed solution is applied to develop a knowledge query support
system for the Database course in the form of a chatbot. This chatbot can facilitate querying course
knowledge content according to knowledge classification and types of exercises within the course.
The constructed system is evaluated and compared with current large language models in terms of
supporting the study of the Database course.

Keywords: chatbot; database; intelligent system; knowledge-based systems; knowledge
engineering
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