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This paper proposes building a Knowledge Graph on the Neo4j
platform to overcome the limitations of traditional retrieval methods
(F1-score 57%) in performing multi-hop reasoning for the Database
Fundamentals course. Entities and relationships were extracted from
Viethnamese textbooks using rule-based pattern-matching rules,
resulting in a knowledge graph composed of 70 concept nodes and 150
relational edges. The retrieval mechanism processes natural language
into Cypher queries. An experimental evaluation on a set of 50
benchmark questions demonstrates that the system achieves an F1-
score of 92% (an improvement of 35% compared to keyword-based
lookup methods), an average response time of 150 milliseconds, and
88% accuracy for multi-hop inference. This research contributes a
standardized Vietnamese Knowledge Graph dataset and a scalable
multidimensional retrieval model for engineering education. These
results indicate that integrating structured domain knowledge with
graph-based retrieval and natural language-to-Cypher translation
substantially enhances both the precision and reasoning capabilities of
academic information access systems.
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Bai bao dé xuat xay dung do thi tri thic trén nén tang Neo4j nhim
nhiing khic phuc han ché suy luan da budc cua cac phuong phap tra
ctru truyén théng (F1-score 57%) cho mén hoc Co s& dit liéu. Cac thuc
thé va mdi quan hé duoc trich xuét tir gido trinh tiéng Viét bang cach sir
dung céc quy tac so khop mau duya trén luat, hinh thanh mot do thi gom
70 nat khai niém va 150 canh quan hé. Co ché tra ciru duoc thuc hién
qua viéc chuyén déi ngoén ngit ty nhién thanh truy van Cypher. Danh
gi4 thuc nghiém trén mot tap hop 50 cau hoi chuan cho thay hé théng
dat diém Fl-score 1a 92% (ting 35% SO VGi cac phuong phép tra ctru
dwa trén tir khoa), thoi gian phan hdi trung binh 150 ms va do chinh xac
suy luan da budc dat 88%. Nghién ctru dong gop bo dir ligu do thi tri
thirc tiéng Viét chuan hoa va mot mo hinh tra ciru ¢6 thé mé rong cho
cac linh vuc ky thuat. Nhiing két qua nay cho thay viéc tich hop kién
thirc mién ¢6 cau trac véi truy xuat dya trén do thi va chuyén doi truy
van ngdn ngit tu nhién sang Cypher da cai thién dang ké ca do chinh
xac va kha nang suy luan cta hé thong truy xuat thong tin hoc thuat.
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1. Gigi thiéu
1.1. Boi cinh va dpng luc

Mon hoc Co s dit liéu (CSDL) 1 nén tang Cong nghé thong tin, 6 cu triic klen thire phirc tap
v6i hon 70 khai niém tir mé hinh dit liéu dén t6i uu hoa truy Van va hang tram mdi quan hé ngir
nghia giita ching [1]. Sinh vién thudng gip khé khin trong viéc nim bat mdi lién hé giira cac khai
niém nhu “Khoa ngoai”, “JOIN”, “Indexing” do tinh triru twong va do sau cta kién thire [2].

Céc phuong phép tra ciu kién thirc truyén théng (keyword search) duya trén so khop chudi ky
tur thleu kha ning suy luin da cip (multi-hop reasoning) va khong kham pha duoc kién thirc lién
két an [3], [4]. Vi du, khi sinh vién tim kiém “SQL hd trg truy van nao?”, phuong phap truyén
thong khong thé tra vé cac khai niém lién quan nhu “SELECT”, “JOIN”, “Subquery” cting voi
moi quan hé ngt nghia cua ching.

1.2. Dé thi tri thirc — Gidi phdp cho gido duc

Db thi tri thiee (Knowledge Graph — KG) 1a md hinh biéu dién tri dudi dang d6 thi c6 huéng

= (V,E, 1), trong d6 V 1a tap nut (entities/concepts), E 1a tdp canh (relationships) c6 hudng, va
/1 V UE — 0 la anh xa thudc tinh (properties) [5], [6]. KG cho phép ma hoa tri thirc cua mot
rnlen dudi dang mang ludi, gitp may tinh c6 thé thyc hién cac thao tac truy vén, suy luan, lan
truyén thong tin mot cach ty nhién theo cau triic d6 thi. Mic du trén thé giéi da 6 nhiing cong
trinh dat d6 chinh xac cao nhu CourseKG [2] hay EDUKG [3], cac KG nay chu yéu hd tro tiéng
Anh hoic tiéng Trung. Tai Viét Nam, _cac nghién ciru gan diy (Nguyén Viét Hung va cong su
[7]; Tran Khai Thién va cong su [8]) van chua tép trung xdy dung mot KG chuan hoa bang tiéng
Viét, dac biét 1a cho cac mén hoc chuyén nganh nhu Co s¢ dit li¢u, cling chua hd tro tra ctu tu
nhién véi multi-hop reasoning [9].

Bén canh rao can ngdn ngtt, viéc img dung KG trong thuc té gido duc con gip kho khan do
nguoi dung phai ndm vitng cac ngon ngit truy van phuc tap (nhu Cypher, SPARQL) dé khai thac
thong tin [10]. Hon nita, nhiéu nghién ctru hién tai van con thiéu cac danh gia dinh lwong bai ban
s0 v0i cac phuong phép tra clru truyén thong [11], [12].

Dé giai quyét cac thach thirc trén, nghién clru nay tmg dung Neo4j — mot hé quan tri co s dir
liéu dd thi linh hoat va truc quan — dé mo hinh héa cac khai niém hoc thudt cia mén CSDL. Tir
do, bai bao d& xuat mot hé thong truy xuat thong minh, cho phép sinh vién tra ctru truc tiép bang
ngon ngit ty nhién tiéng Viét ma khong can kién thirc vé ngon ngit truy van do thi.

Muc tiéu va nhitng dong gop chinh cuia bai bao dugc tom tat nhu sau:

1. Xay dung D thi tri thirc chuyén dung: D& xuét quy trinh thuce té va truc tiép trién khai mot
KG tiéng Viét (gdm 70 khai niém, 150 quan hé) danh riéng cho hoc phan Co s& dit liéu trén nén
tang Neo4j.

2. Phat trién hé thong hoi-dap ngit nghia: Thiét ké kién trac hé thong ty dong phan tich cau
héi tiéng Viét tw nhién, sinh truy van Cypher va tra 101 dya trén KG.

3. Danh gia thyc nghiém va cong b dit lidu: Thyc hién danh gia dinh lugng hé thong trén bo
50 céu hoi chuan, so sanh hi¢u nang v6i phuong phap tra ctru tir khoa truyén thong. Pong thoi,
nghién ctru cung cip bo dit lidu KG va tip hoi—dap chuén co thé tai sit dung cho cac nghién ctru
tiép theo.

2. Phwong phap dé xuit
2.1. Téng quan kién tritc hé théng

Hé théng gom bén module chinh: (1) KG Construction, (2) Graph Storage (Neo4j), (3)
Semantic Query Engine va (4) User Interface (UI), t0 chitc theo m6 hinh client—server véi
RESTful API nhu minh hoa trong Hinh 1.
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Server Tier (RESTful APly

Data Tier
Raw Data / Sources » 1. KG Construction l
2. Graph Storage (Neo4j)

Client Tier

4. User Interface <

Y

3. Semantic Query Engine <

Hinh 1. Kién triic tong thé hé thong tra ciru kién thirc dira trén KG

Ludng xir 1y tong quat nhu sau: sinh vién nhap cau hoi tiéng Viét trén Web UIL frontend gui
yéu cau POST dén backend (Node.js/Express); Semantic Query Engine phan tich cau hoi va sinh
truy van Cypher; Neo4j thuc thi truy van trén d thi tri thirc; két qua duoc sap xép theo muc do
lién quan, tra vé dang JSON va hién thi truc quan cho ngudi ding.

Ung dung duoc trién khai theo kién triic web ba 16p nhu Hinh 2. Bao gom: (i) 16p giao dién
ngudi ding cho phép nhap cau hoi va xem két qua; (i) 16p dich vu wng dung hién thuc API
/api/search dé xtr Iy ngdn ngit va tuong tac voi co so dir lidu do thi; (iii) 16p dit liéu Neodj luu trix
toan bd KG va xur 1y cac truy van Cypher.

Giao dién ngudi ding Backend API Module Xir ly Ngén ngif Cd sd dif liéu dB thi (Neo4j)

1. GUfi cau hoi (Van ban tu' nhién)

2. Chuyén ti€p ndi dung ciu hoi
3. Tra v& cau truy van J
4. GUi truy van Cypher
5. Tra v& két qua T
O
- | |
Giao dién ngudi dung Backend APl Module Xir ly Ngén ngil Cd sd dif liéu dB thi (Neo4j)

Hinh 2. Kién triic va luong xir 1y ciia hé thong tra ciu
2.2. Xdy dwng dé thi tri thitc cho mén co sé dir ligu

Quy trinh xay dung KG cho mén Co s¢ dir liéu dugc t6 chuc thanh ‘b(r)n giai doan lién tiép
duge mo ta ¢ Hinh 3: (1) phan tich tri thirc mi€n, (2) thiét k& luge do d6 thi, (3) hién thuc hoa
trén Neo4j va (4) chuan bi cho tang truy van ngir nghia.

KG Builder Neod] KG
. . ,| Phantachtri | | Danh séch thuc Thiét ké Iroc ad
Gido trinh mdn CSDL ¥ thire mién thé & quanhe | ab thi 'W‘é trén Neodj

Query Engine

Két qua hién thi 4 Truy van ngir
nghia

Hinh 3. Quy trinh xdy dung KG cho mén CSDL
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2.2.1. Phan tich tri thirc mién

Nhom nghién ctru thu thap dé cuong, gido trinh, slide va dé thi/bai tip ctia hoc phan dé hinh
thanh danh sach khai ni€m tng vién. Ttr cac tai li€u ndy, 70 khai niém chinh dugc xac dinh va
phan loai theo cac nhom: Concept (CSDL, Bang, Khoa chinh, Khoéa ngoai,...), DataModel
(Relational, ER, NoSQL,...), Query (SQL, SELECT, JOIN,...), Optimization (Index, Query
Plan,...) va Transaction (ACID, Lock, Recovery,...).

Tir cAu vin trong gido trinh, khoang 150 quan hé duoc trich xuét bang pattern matching, gom
vao 8 loai quan hé chinh: QUAN_HE, LA_MOT_LOAI, CO_THUOQC_TiNH, HO_TRG,
YEU_CAU, SU DUNG, TOI UU_BANG, LIEN_QUAN. V&i mdi khai niém, hé thong luu cic
thudc tinh: id (N1...N70), name (tén tiéng Viét), definition (1-3 cAu dinh nghia), example (vi du
schema hodc cau 1énh SQL) va category (nhan phan loai nhu Concept, DataModel, Query,...).
2.2.2. Thiét ké lwgc do do thi

Trén tap khai niém Gmg vién, nhém xac dinh tap khai niém cbt 16i khoang 70 phan tir va cac
kiéu quan hé ngit nghia chu dao nhu BAO GOM, QUAN_LY, HO_TRO, DAM_BAO,
LIEN_KET_VOI.

D06 thi tri thirc dugc mé hinh hoa dudi dang KG=(V,E), trong do:

i %gCSDL = (V, E,A) #(1)
VoI
« |V] =70 (s6 concepts)
« |E| = 150 (sb relationships)
« |R| = 8 (s6 loai quan h¢)
« 8] = 5 (sb properties: id, name, definition, example, category)
Hinh 4 minh hoa mét phan con cua KG da duoc xay dung.

Cos& i Hé quan
dir ligu... tricos...

Khéa ng- Bang
oal (For.. (Table)

Khéa ch-
inh (Pri...

Hinh 4. Minh hoa métphcfn con cua KG

2.2.3. Trién khai KG trén Neo4J

Sau khi xac dinh tap khai ni€ém (dinh) va quan h¢ (canh), KG dugc hién thyc hoa trén hé quan
tri co so dit liéu do thi Neo4j thong qua cac cau 1énh Cypher. Qua trinh trién khai bao gdom cac
budc chinh sau:

a. Khdi tao dit li€u (Schema Design & Import)

e Node Concept: Thudc tinh id (N1-N70), name, definition, example, category.
e Relationship: 8 loai nhin QUAN HE, LA MOT LOAI, CO THUQC TiNH,
HO_TRQ, YEU _CAU, SU DUNG, TOI UU BANG, LIEN_QUAN.
DPoan md Cypher mau mé ta cdu tric:

// Tao Node

CREATE (n:Concept {id: 'N1', name: 'Co s¢ dir liéu', definition: '...", example: "...", category: 'Concept'})
// Tao Relationship

MATCH (a:Concept {id: 'N1'}), (b:Concept {id: 'N2'}) CREATE (a)-[:QUAN_HE]->(b)

b. Toi vu hoa hi€u nang (Performance Tuning)
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e Chi myc (Indexing): Tao B-tree index trén cac thudc tinh name va id ctia nhan Concept dé
tang toc do tim kiém. Vi du: CREATE INDEX concept_name FOR (c:Concept) ON (c.name).

e Cau hinh by nhé: Phan bd tai nguyén phu hop véi tap dir lieu thong qua ciu hinh
dbms.memory.heap.max_size=2G va dbms.memory.pagecache.size=1G.

e T6i wu truy van: St dung cong cu EXPLAIN va PROFILE dé danh gia va hiéu chinh cac
cau Iénh Cypher.

2.3. H¢ théng tra civu kién thivc mon hoc
2.3.1. Kién tric hé thong

Hé théng tra ctru kién thirc mén hoc co s& dit liéu duoc xay dung nén web, st dung:
e Frontend: Giao dién twong tac dua trén EJS template engine.
e Backend: Xir Iy logic va diéu phdi truy van bang Node.js (Express.js).
e Database: Luu trit va quan Iy tri thirc do thi trén Neo4;.

2.3.2. Quy trinh xit Iy truy vdn ngit nghia (pipeline)

Thay vi yéu cau nguoi ding sir dung ngon ngir Cypher, hé thdng trién khai mot pipeline tu
dong chuyén ddi ngdn ngit ty nhién thanh truy van do thi qua 4 giai doan chinh:

Giai doan 1: Khéi tao tir dién tri thirc

Hé thdéng trich xuédt toan bd danh sach Concept tir Neo4j dé xiy dung bo tir dién
(conceptDictionary) va ban d6 anh xa (conceptMap). Tén khai niém dugc tach thanh hai bién thé
tiéng Viét va tiéng Anh (néu co), sap x€p theo do dai giam dan. Dé tang do chiu 1i,
conceptDictionary dugc md rong voi cac bién thé tir dong nghia (vi du: “bang” « “table”, “quan
hé” « “relation™) va viét tit thong dung (vi du: “CSDL”, “FK”, “PK”) dugc bd sung thii cong
dua trén khao sat cach dung cia sinh vién.

Giai doan 2: Tach thuc thé bing thuit ton so khop tdi da hai chiéu (Bi-MM)

bé nhan dién chinh x4c cac khai niém trong ciu hoi tiéng Viét (vén c6 cau trac phirc tap), hé
théng thyc hién:

e Chuan hoa: Chuyén cau hoi vé dang chit thuong va loai bo khoang trang du thira.

e So khép xudi (Forward Maximum Matching): Tach tir tur trai sang phai.

¢ So khép ngugce (Backward Maximum Matching): Téch tur tir phéi sang tréai.

e Ti wu hoa: So sanh két qua ciia hai hudng va chon tap hop c6 s6 luong phén tir it hon dé
han ché tinh trang phan manh ngit nghia (vi du: vu tién cum “truy van dir lidu” thay vi tach roi
thanh “truy van” va “dit liéu”).

Luu y: Bi-MM phu thudc vao conceptDictionary; hé thong s& chuyen sang ché do keyword
fallback néu dau vao chira tir khong co trong tir dién (vi du: tir 1éng hodc 18i chinh ta ngoai tap da
chuan hoa).

Giai doan 3: Anh xa va sinh truy vén cypher

Céc cum tir sau khi tach dugc 4nh xa nguoc lai tén chudn trong KG thong qua conceptMap.
Sau do, hé théng ty dong sinh cau 1énh Cypher theo mau:

MATCH (d:Concept) WHERE d.name IN $fullConceptNames
OPTIONAL MATCH (d)-[r]->(related:Concept)
RETURN d, r, related

Giai doan 4: Thyc thi va dinh dang két qua

Céu 1énh dugc gui dén Neodj; ket qua tra vé bao gdbm thong tin khai niém (dinh nghia, vi du) va
cac moi quan hé lién quan s€ dugc dong goi dudi dang JSON dé hién thi truc quan cho ngudi dung,
2.3.3. Vi du minh hoa quy trinh

Gia sir nguoi dung dat cau hoi: “SQL hd trg nhimg gi trong truy vén dit liéu?”. Bang 1 md ta
quy trinh h¢ thong hoat dong va ket qua tra vé cho nguoi dung dugc minh hoa trong Hinh 5.
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Bang 1. Minh hoa hoat dong cua quy trinh tra ciru

Buwéc Hoat dong Két qua trung gian
1 Chuan hoéa van ban “sql ho trg nhitng gi trong truy van dir liéu?”
2 So khép Bi-MM [“sql”, “truy vén dit li¢u”]
3 Anh xa Concept [“SQL”, “Truy van (Query)”]
4 Sinh truy van MATCH (d:Concept)

WHERE d.name IN [“SQL”, “Truy van (Query)”]
OPTIONAL MATCH (d)-[r]->(related:Concept)
RETURN d, r, related
5  Trakétqua JSON chita dinh nghia SQL, truy vin va cac quan hé (HO TRQ,
SU DUNG,...)
Dit liéu duoc dinh dang thanh JSON va tra cho nguoi dung.
{
name: 'Truy van (Query)',
definition: 'Yéu ciu 1y hodc xir Iy dir liéu trong CSDL.",
example: “SELECT * FROM SINH VIEN WHERE Lop =
'CNTT';”,
relationships: [
{ concept: 'Bang (Table)', rel: ' TAC DONG LEN'},
{ concept: 'Ngon ngit truy vn c6 cau trac (SQL), rel: 'SU DUNG'
+
{ concept: 'SELECT", rel: '"CO_THE_LA'},
{ concept: 'INSERT", rel: 'CO_THE_LA'},
{ concept: 'UPDATE/, rel: 'CO_THE_LA'}
]
}

sql hd trg nhiig gi trong truy van dif liéu? X6a

Meo: Nhap cdu hodn chinh chifa c4c khai niém CSDL nhut: transaction, normalization, index, join, trigger, stored procedure,

@ Khai niém da nhan dién (2)
Ngén ngl truy viin cé céu trie (SQL) | Truy vén (Query)
% K&t qua chi tiét (2 khai niém)
Truy van (Query)

4 Dinh nghia:
Yéu céu Iy hoc xif Iy dif i8u trong CSDL.

Ngbn ngi truy vén cé cdu tric (SQL)
4 Pinh nghia:
Ngén ngi diing dé tao, truy vdn va thao tac dif liéu trong CSDL.

Vidy:
NSERT, UPDATE, DELETE thudc SQL.

# Lién quan:

Hinh 5. Minh hoa tra cuu kién thire mén hoc

3. Két qua va ban luin
3.1. Thiét ké thue nghigm

Dé danh gia hidu qua hé théng, nhom nghién ctru da xay dung mot bo dir lieu gdm: (i) do thi
tri thire 70 khai niém va 150 quan hé nglt nghia, dong vai tro nhu mot prototype dugc xay dung
thii cong dé kiém chimg kién trac truée khi mé rong 1én cac do thi 16n hon; (ii) tap 50 céu hoi
tiéng Viét dugc phan loai theo d¢ sau suy ludn (20 cau 1-hop, 20 cau 2-hop, 10 cau 3-hop), phan
bd déu trén cac chi ¢&& mo hinh dit liéu, chuan héa, rang budc toan ven, SQL, giao dich va diéu
khién ddng thoi; (iii) bd dap an chuén do hai giang vién doc 1ap xac nhan. Hé théng duoc trién
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khai trén may cha CPU tam trung (8-16 GB RAM, Neo4j Desktop); mdi cau hoi duoc guri 3 lan
va lay trung binh thoi gian phan hoi dé giam sai s6. Dé so sanh nhom thiét 1ap mot dudng co s&
(baseline) 1a co ché tim kiém tir khoa trén tap PDF gido trinh va slide, trong d6 nguoi thir nghiém
dung chinh cau héi hoac tap tr khoa tuong tng dé tra ctru ro1 doi chiéu két qua vdi dap an chuén.
3.2. Chi s6 déanh gid

Ba chi s6 chinh dugc str dung trong qua trinh danh gia 1a:

* Precision:
TP
= 2
TP + FP
* Recall:
TP
- 3
R TP+ FN @)
e F1-score:
P.R
F1=2.—— 4
P+ R @

Ngoai ra, bai bao con sir dung chi sé Response time — thdi gian phan hdi trung binh tir luc
nguoi dung gii cau hdi dén khi hé thong nhan két qua tir Neo4j va phan hoi 1€n giao dién — dé
danh gia hiéu nang cua hé thong.

3.3. Két qua dinh lwong

Bang 2 tom tat két qua so sanh giita hai phuong phap. Két qua do dac cho thay hé thong truy
xudt ngir nghia dua trén KG dat d6 chinh xac trung binh 92% trén 50 c4u hoi, trong khi phuong
phap tra ciru tir khoa chi dat khoang 57%. Nguyén nhan: KG hiéu ngir nghia relationships, khong
chi keyword matching.

Thoi gian phan hdi trung binh trén KG xAp xi 150 ms va kha 6n dinh giita cac lan thir, nho st
dung chi myc cing cac mau truy van Cypher twong d6i don gian, qua d6 dép mg tot yéu cau thoi
gian thyc trong moi trudng hoc tap tuong tac.

Bang 2. Két qua so sanh giita hai phirong phdp

Phurong phip Precision Recall F1-score Thoi gian phan hoi TB
(%) (%) (%) (ms)
Tim kiém tur khoa 64 51 57 Khong 6n dinh
(baseline) (phu thudc ngudi dung)
Truy xuét dya trén KG 94 90 92 150

Phan tich theo d6 siu suy luan (Bang 3) cho thy F1 lan lugt dat 97% (1-hop), 91% (2-hop) va
81% (3-hop), phén anh xu hudng suy gidm hiéu nang khi d¢ sau tang do Bi-MM kho nhan dién
day du cac thuc thé; do chinh xac suy luan da budc (gop 2-hop va 3-hop) dat xap xi 88%.

Bang 3. Hiéu ndng hé thong theo dg sau suy ludn

Loai ciu héi S6 cau F1-score (%) Thoi gian TB (ms)
1-hop (truc tiép) 20 97 120
2-hop (suy luédn 2 budc) 20 91 155
3-hop (suy luan 3 budc 10 81 190

3.4. Phdn tich va thdo lugn

Khi phéan loai theo dang cau hoi, c6 thé nhan théy hé théng hoat dong rat t6t v6i cac cdu hoi
dinh nghia va liét ké thanh phan/quan hé tryc tiép giita hai khai niém, nho cau triic quan hé trong
KG duoc thiét ké 1 rang. Tuy nhién, trong 50 cau hoi thir nghiém, van ton tai 8% trudong hop (4
cau) hé thong tra 10i sai hodc thiéu. Phén tich thi cong xac dinh ba nhém nguyén nhan chinh:
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e L3i nhan dién thuc thé (~50% 15i): Do thuét toan Bi-MM phu thudc vao tir dién, cac cau hoi
c6 biéu dat ty nhién phirc tap khién hé thong khong nhéan dién du thuc thé va phai chuyén sang
ché do keyword fallback.

e Han ché vé dir liéu va suy luan (~25% 15i): M6t s6 cau hoi doi hoi suy dlen qua nhiéu canh
dd thi nhung KG hién tai (xdy dung thu cong) chua bao phu hét cac quan hé an hodc khéi niém
mo rong ngoai giao trinh.

e Loi sinh truy Van Cypher (~25% 15i): Su cting nhic clia cac mau (template) truy van d6i khi
khong khép vé6i cdu truc ca phap dic biét ciia cu hoi, khién y dinh truy van trén Neo4j bi dién
giai sai.

Bang 4. So sdnh cdc cong trinh quic té

Cong trinh Mién tri thirc Ngon ngir F1-score Multi-hop
CourseKG [2] Khoa hoc may tinh Tiéng Anh 89% 82%
EDUKG [3] K12 (phé thong) Tiéng Trung 85% N/A
Dé xuét (Ours) Co so dir lidu Tiéng Viét 92% 88%

Béng 4 so sanh véi cic cong trinh quoc té cho thay hé thong dé xuat dat F1 92% va d¢ chinh
xac multi-hop 88% trén mién CSDL tiéng Viét, n6i bat ¢ kha ning truy van thoi gian thuc trén
dataset tiéng Viét v6i kién triic c6 thé mo rong, nhung van con han ché vi ontology dugc trich
xudt thii cong va chua tich hop LLM. Két qua nay phan anh dic trung cia cac hé thong truy van
ngit nghia dya trén luat/mau: rit chinh xac voi cac cau hoi ¢ ‘trong mién mau” nhung kém linh
hoat trude sy da dang ctia ngdn ngir tu nhién; tuy vay, trong bbi canh moén Co so dir liéu vai tap
mau cau hoi khong qué 16, cach tiép can nay van to ra kha thi va hi¢u qua khi trién khai thuc té.

Vé kha nang mo rong, mac du KG hién tai hoat dong on dinh quanh 150 ms, phan tich ly
thuyét cho thiy Neo4j sir dung chi muc B-tree trén cac thudc tinh name va id, gitip truy van don
khai niém co d6 phirc tap xap xi 0(log N) va theo tai liéu ky thuat c6 thé duy tri thoi gian phan
hdi dudi 500 ms ngay ca khi md rong 1én quy mé tir 1.000 dén 10.000 nat. Do cac thi nghiém chi
tiét & quy mo l6n hon vuot qua gidi han dung lugng bai bao, viéc tu dong hoa xay dung KG va
tich hgp cac mo hinh ngon ngir 1én (LLM) nhu PhoBERT hay GPT-4 d¢ cai thién nhan dién thuc
thé va sinh Cypher linh hoat hon dugc x4c dinh 1a huéng phat trién trong tim trong nghién ciru
tiép theo.

4. Két luan

Nghién ctru da xay dung va trién khai thanh cong d6 thi tri thirc (KG) trén nén tang Neo4j hd
trg tra citu mon Co s¢ dit li€u, dat F1-score 92% (cao hon khoang 35% so v6i tim kiém tur khoa)
va d6 chinh xac khoang 88% cho cac truy van multi-hop, qua d6 cho thay tiém ning ung dung
trong cac hé thong hd trg hoc tap tiéng Viét cho nganh CNTT. Trong tuong lai, nhom s& (1) tich
hop cac mo hinh ngdn ngit 16n dé cai thién xir Iy ngdn ngir tu nhién, (2) tr dong hoa lam giau dir
lidu bang trich xuit thong tin va cip nhat KG lién tuc, (3) md rong KG sang nhiéu mén hoc ky
thuat v6i co ché chia sé tri thirc, va 4) trién khai trén cac nén tang LMS nham hd tro 16 trinh hoc
tap ca nhan hoa va danh gia thich ung cho sinh vién.

L1 cam on

Nghién ctru r}éy ‘duorc tai trg boi Nguén ng?m’séch khoa hoc va cong nghé Truong Pai hoc Su
pham Thanh pho H6 Chi Minh trong dé tai ma so6 CS.2025.19.27.
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