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This study proposes an offline web-based platform operating within an
internal network to support teaching and internal training in organizations
with high data security requirements. The system integrates locally
deployed large language models (LLMs) via the Ollama platform,
combined with an internal knowledge base to enhance output accuracy
and contextual relevance. The platform provides three main
functionalities: (i) automatic multiple-choice question generation from
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training documents, (ii) slide-based lecture creation, and (iii) a chatbot for
knowledge retrieval. The research adopts a design and development
approach combined with experimental evaluation and user surveys.
Experiments were conducted on real internal training datasets, including
legal documents and forensic materials. The results indicate that the
system achieves an accuracy ranging from 82% to 92%, with acceptable
response times in a local deployment environment. Additionally, the
system helps reduce lecture preparation time by approximately 40-60%.
The findings confirm the feasibility of deploying offline Al systems in
high-security environments and demonstrate strong potential for practical
applications in internal training within organizations and enterprises. The
study also contributes to bridging the gap between Al capability and data
security requirements in sensitive domains.

XAY DUNG NEN TANG WEB NGOAI TUYEN TiCH HQP OLLAMA HO TRQ
PAO TAO NQI BQ BAO MAT TRONG TO CHUC VA DOANH NGHIEP

Nguyén Duy Thanh’, L& Vin Ngii

Hoc vién Canh sat nhdn ddn

THONG TIN BAI BAO

TOM TAT

Ngay nhén bai: 24/3/2026
Ngay hoan thién: 04/6/2026
Ngay ding: 04/6/2026

TU KHOA

Tri tué nhan tao tao sinh
Mo hinh ngdén ngit 16n
Ollama

Pao tao ndi bd

Bao mat dir liéu

Nghién ciru nay dé xuat xdy dung mot nén tang web ngoai tuyén hoat
dong trong mang ndi bo nham hd trg gidng day va dao tao ndi bo trong
céc to chirc ¢6 yéu cau cao vé bao mat dir ligu. Hé thong tich hgp mo hinh
ngén ngir 16n (LLM) trién khai cuc bd thong qua nén tang Ollama, két
hop véi co sé tri thirc ndi bd nham nang cao dé chinh xéac va tinh pht hop
ctia két qua dau ra. Ba chirc ning chinh cta hé théng bao gém: (i) sinh
cau hoi tric nghiém ty dong tr tai li¢u dao tao, (ii) tao bai giang dang
slide, va (iii) chatbot hd trg tra ctru tri thirc. Nghién ciru dugc thuc hién
theo hudng tiép can thiét ké — phat trién két hop voi danh gia thyc nghiém
va khao sat nguoi ding. Két qua cho thdy hé théng dat do chinh xéc tir

82% dén 92%, thoi gian phan hoi phu hop trong méi trudng trién khai cuc
bo, dong thoi gitp giam tir 40-60% thoi gian chuan bi bai giang. Két qua
nghién ciru khang dinh tinh kha thi ctia viéc trién khai AI ngoai tuyén
trong moi truong bao mat cao va mo ra huong ng dung hi¢u qua trong
dao tao noi bo tai cac co quan, doanh nghiép.
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1. Gioi thigu

Trong nhimg nim gan day, tri tué nhan tao (Artificial Intelligence — AI), dic biét 1a cac mo
hinh ngdn ngir 16n, da tro thanh cong nghé cot 16 thic day chuyén doi sb trong nhiéu linh vuc.
Céc hé thdng tri tué nhén tao tao sinh (Generative Al) ngay cang dugc ing dung rong rai nham
hd tro xir 1y thong tin, ra quyét dinh va tu dong hoa cac tic vu lién quan dén tri thie [1], [2].

Trong linh vyc giao duc va dao tao, Al da duoc ing dung rong rai trong cac hé théng hoc tap
thong minh nham c4 nhan hoa ndi dung, hd tro ngudi hoc theo nglr canh va ty dong sinh hoc li¢u,
qua d6 nang cao hiéu qua dao tao [3]. Cac nghién ciru gin day cho thiy viée tich hop Al vao méi
truong hoc tap c6 thé cai thién dang ké chat lugng giang day va kha ning tiép can tri thie [4], [5].

Tuy nhién, viéc trién khai cac hé thong Al, dic biét 1a cac md hinh ngén ngir 16n dua trén nén
tang dién toan dam may, dit ra nhidu thach thic lién quan dén bao mat dir liéu va quyén riéng tu
[2], [6]. Viéc truyén tai dir liéu dén cac may chu bén ngoai tiém 4n nguy co 1o ri thong tin va khong
dap tmg dugc cac yéu cau quan trj dir liéu trong to chirc [6]. Van dé nay tr6 nén dac biét nghiém
trong ddi véi cac co quan, doanh nghiép hoat dong trong moi truong c6 yéu cau bao mat cao.

Mot thach thirc quan trong hién nay 1a sy danh doi gitta hi€u nang va tinh bao mat ctiia hé
thong AL Cac md hinh trén nén tang dam may thuong c6 hiéu ning cao nhung tiém an rii ro vé
an toan dir liéu, trong khi cac m6 hinh trién khai cuc bd gitip dam bao bao mat nhung con han ché
vé kha ning suy ludn va d6 chinh xdc [7].

Dé giai quyét van dé nay, nhidu nghién ctru di dé xuit k¥ thuat sinh ting cuong truy Xudt
(Retrieval-Augmented Generation — RAG), cho phép két hop mo hinh ngon ngu 16n véi nguon tri
thirc chuyén biét nham cai thién d6 chinh x4c va giam hién tugng “4o giac”, dong thoi van dam
bao dir li¢u khong bi truyén ra ngoai hé thong [7], [8]. Pay duoc xem 1a hudng tiép cén tiém
ning nham can bang giira hiéu ning va bao mat trong cc hé thong Al ndi bo.

Mic du dd c¢6 nhiéu nghién ciru vé tng dung md hinh ngdn ngir 16n trong cac linh vuc khac
nhau, phﬁn 16n cac cong trinh hién nay van tap trung vao cac hé thdng don 1¢ hodc sir dung Al
trén nén tang dam may [2], [7], [9], [10]. Hién van thiéu cac nghlen ctru tich hop gitta mo6 hinh
ngdn ngit 16n trién khai cuc b, nén tang web hoat dong ngoai tuyén va cac chirc nang hd tro dao
tao ndi bd trong moi trudng yéu cAu bao mat cao [8], [11]. Pac biét, chua co nhiéu cong trinh dé
xuét mot giai phap tich hop hoan chinh vira dam bao tinh bao mat dir li¢u, vira dap (mg nhu cau
thyc tién trong giang day va dao tao noi bg.

Xuat phat tir khoang tréng nghlen clru trén, bai bao nay dé xuat xay dung mot nen tang web
ngoai tuyén hoat dong trong méi trudng mang ndi b, tich hop mé hinh ngén ngir 16n trién khai cuc
b6 théng qua nén tang Ollama nham hd tro giang day va dao tao ndi bd. Hé thong dugc thiét ké véi
ba chirc ning chinh gdm: sinh cau hoi tric nghiém, tao bai giang dang slide va chatbot hd trg tra
ctru tri thirc. Hé théng duoc trién khai va danh gia trong méi truong dao tao chuyén nganh ¢ yéu
cau bao mat cao, 1am co s& dé xem xét kha ning mé rong sang cac to chirc va doanh nghiép khac.

Phén con lai ctia bai bao duoc t6 chic nhu sau: Phan 2 trinh bay phuong phap nghién ctru va
kién trac hé thong dé xuat; Phan 3 trinh bay két qua thuc nghiém va thao luan; Phan 4 néu két
ludn va hudng phat trién trong tuong lai.

2. Phuwong phap nghién ciru
2.1. Thiét ké nghién citu

Nghién ctru nay dugc thuc hién theo hudng tlep can nghién ctu thiét ké va phat trién két hop
v6i danh gia thuc nghiém nham xay dung va klem ching mot nén tang web tng dung tri tu¢ nhén
tao hoat dong trong moi truong khong két ndi Internet, phuc vu ddo tao ndi bg co yéu cau bao
mat cao. Phuong phap nay da dugc ap dung rong rdi trong cac nghién ctru vé hé thong thong tin
va tri tué nhan tao, déc biét trong bdi canh phat trién cac nén tang ung dung tich hop Al trong moi
truong thyc tién [4], [12]. Dong thoi, cach tiép can thiét ké — phat trién két hop danh gia thuc
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nghiém ciing phu hop véi cac nghién ctru gin day trong linh vuc Al gido duc, khi duoc st dung
dé kiém chirg tinh kha thi va kha ning trién khai ctia cic giai phap dé xuat [4], [11].

Quy trinh nghién ciru gdm ba giai doan chinh:

(1) thiét ké va xay dung hé théng duya trén nén tang Ollama va cic md hinh ngdn ngir 16n,

2) trién khai thuc nghiém trén dir li¢u dao tao thuc té trong moi trueong ndi b,

(3) dénh gia hé thong dua trén cac tiéu chi dinh luong va dinh tinh thong qua chuyén gia va
nguoi su dung.

2.2. Méi trwong trién khai va thiét Igp thwe nghiém

Hé théng duoc trién khai trén may chu cuc bd nham dam bao tinh bao mat dit liéu, vdi cau
hinh phan ctmg gém: CPU Intel Core i7, RAM 32GB va GPU NVIDIA RTX 3060. Nén ting
Ollama dugc sir dung dé tich hop va van hanh cic mé hinh LLaMA3 va Mistral trong moi truong
hoan toan ngoai tuyén.

Thuc nghiém duoc tién hanh trén ba nhém chirc nang chinh cua hé thng: Chirc nang sinh cau
hoi tric nghiém tg dong (MCQ): Thir nghiém trén 10 tai liu dao tao noi by, mdi tai lidu c6 do dai
tir 10 dén 30 trang.

Chtrc nang tao slide bai giang ty dong: Pugc danh gia trén 8 tai liéu co cAu triic va ndi dung
da dang.

Chtrc nang chatbot Al: Thyc hién véi 165 luot hoi — dap lién quan dén cac chu dé chuyén
nganh nhu k¥ thuat hinh su va phap luét.

Dit liéu dau vao dugce lay tir cac tai liéu dao tao ndi bd, bao gdm gido trinh, vin ban phap luat
va bao cao chuyén mén, nham dam béo tinh thyc tidn va phi hop véi bdi canh Gmg dung. Viéc
trién khai mé hinh tai chd (on-premise Al) gitp toan bd qué trinh xur 1y dir lidu dugc thuc hién
trong mang ndi bo, khong phu thude vao cac dich vu dam méy bén ngoai, qua d6 giam thiéu rui
ro 1o ri dit liéu va ting cudng kha niang kiém soat thong tin [2], [6], [13].

2.3. Phwong phap danh gida

Dé danh gia toan dién hiéu qua cua h¢ thdng, nghién ctru sir dung cach tiép can danh gia hdn
hop (Mixed-method evaluation), két hop gitta cac chi ti€u dinh lugng va danh gid dinh tinh dya
trén chuyén gia.

2.3.1. Panh gia dinh luong

Hiéu ning cua hé théng dugc do ludng thong qua cac chi tidu:

Thoi gian xu 1y (gidy)

S6 luong dau ra (s6 cau hoi, sb slide)

Thoi gian phan hoi cia chatbot

Cac chi tiéu nay phan anh kha nang van hanh va mue d6 dap g cua hé thong trong diéu kién
thuec te.

2.3.2. Danh gid dva trén chuyén gia

Chat lugng dau ra ctia hé thong dwoc danh gia boi 5 giang vién chuyén nganh k¥ thuat hinh sy
Déi v6i chirc nang sinh cau hoi tric nghiém, tong cong 200 cau hoi duoc Iya chon ngau nhién
dé danh gia va phén loai theo ba mirc:

—  Chinh x4c va phu hop v6i ndi dung tai licu

—  Can chinh sira nhe

— Khong phu hop
Trong nghién ctru nay, dg chinh xac dugc xac dinh theo cong thuc:
D6 chinh x4c = (S6 lwgng dau ra dugce danh gia 1a chinh xéc/ Tong s6 dau ra duoc danh gid) x 100%
Trong d6, mot dau ra dugc coi 1a “chinh xac” khi:
(i) noi dung phu hop véi tai liéu ngudn,
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(i) dap an ding (d6i v6i cau hoi tric nghiém),

(iii) dam béo tinh logic va phu hop nglt canh chuyén mon.

Céc chi tiéu nay phan anh kha nang van hanh va mic do dap ting cta hé thong trong diéu kién
thuc té.

2.3.3. Panh gia tw nguoi sw dung

Ngoai ra, nghién ciru tién hanh khao sat véi 20 giang vién nham danh gia mic do hitu ich va
hiéu qua tmg dung ctia hé théng trong thuc té giang day.

Két qua khao sat cho thay thoi gian trung binh dé giang vién xay dung mot bd cau hoi hodc
slide bai giang theo phuong phap thu cong la khoang 120-180 phut/tai liéu. Khi sir dung hé
thong, thot gian nay giam xu6ng con khoang 60-90 phut.

Két qua cho thay hé thong giup giam khoang 40-60% thoi gian chuan bi bai gidng, thé hién
tiém nang tmg dung cao trong moi truong dio tao ndi bo.

2.4. Géc nhin kién triic hé thong

Hé théng dugc xdy dung theo hudng sinh ndi dung c6 dinh hudng theo tai liéu (document-
grounded generation), trong d6 cac tai liéu ndi by dugc s dung lam ngir canh dau vao cho céc
mo hinh ngén ngit lon.

Céch tiép can nay c6 su tuong dong véi mo hinh RAG & chd str dung tri thirc bén ngoai dé hd
trg qua trinh sinh ndi dung [8], [11]. Tuy nhién, hé théng chua trién khai ddy du pipeline cua
RAG nhu biéu dién vector (embedding), truy Xudt nglr nghia (retrieval) va tiém ngir canh dong
(context injection), ma chu yéu dua trén xir 1y truc tiép tai liéu két hop v6i ki thuat prompt [8].

3. Két qua va ban luan
3.1. Két qud chive nang sinh ciu héi tric nghigm

Hé thdng duoc thir nghiém trén 10 tai liéu chuyén mon, véi tong cong 200 cau hoi tric
nghiém dugc sinh tu dong. Céac cau hdi dugc danh gia boi 5 gidng vién chuyén nganh ky thuat
hinh sy theo céc tiéu chi: (i) d6 chinh xac ndi dung, (ii) tinh phut hop ngit canh, va (iii) chit luong
phuong 4n nhiéu.

Két qua danh gia dugc phan loai nhu sau:

- 84,5% céu hoi chinh xac va phu hgp hoan toan

- 10,5% cau héi can chinh sira nhe

- 5% cau hoi chua phu hop

Theo do6, d6 chinh xac (Accuracy) trung binh dat 84,5%.

Ngoai ra, mirc d0 phu hop ndi dung (Relevance) dat khoang 88%, trong khi kha nang phan
loai mtrc d6 nhan thirc theo thang Bloom dat khoang 78%.

Két qua nay cho thay hé thong c6 kha ning sinh cau héi véi chat lugng twong dbi cao, c6 thé
sir dung truc tiép trong giang day sau khi hiéu chinh nhé.

) Tep | CoUsers/DELL/Duskton

Hinh 1. Giao dién phc”in tao cdu hoi, voi nut chon tép tin
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Hinh 1 minh hoa giao dién chirc ning sinh ciu héi tric nghiém, cho phép ngudi dung tai 1én
tai liéu dau vao (dinh dang PDF hoac DOCX) va lya chon cac tham s6 nhu s6 lugng cau hoi hodc
mirc d6 kho trude khi hé thong tién hanh xir 1y.

Két qua sinh cau hoi sau khi hé thong xir 1y tai liéu dugc minh hoa trong Hinh 2.
£ coc coc @ Theméi @ Khoakj thuathinh - | @ Trochuyéncing A | @ Khoa kjthudthinh | @ TaoslideBaiGidng @ Taochuhdit: x  +

C @ Tep ‘ C:/Users/DELL/Desktop/MY_Website/taocauhoitracnghiem.html

©
w  Tailén tap tin dé tao cdu hdi trac nghiém
° \ Chon tép \mydamlesl bt

[~  Cau héi trdc nghiém:
Here are the questions and answers based on the provided text
**Cau hdi 1:** Dau vét dién tir tdn tai gén lién véi thiét bi, phrong tién dién tir va khang thé tri gidc trec tiép
“Dap an:™ A) Sai. DAu vét dién ti¥ ton tai trén nhiéu thiét b khdc nhau i )
o B) Bung Dau vét dién tr ton tai gan lién vaéi thigt bi, phuong tién dién tir va khong thé tri gidc triec tiep.
C) Khéng ré

o D) LGi.

Answer B) Bung DAu vét dién tir ton tai gan lién voi thiét bi phirong tién dién tir va khong thé tri giac truc tiép

**Cau héi 2:* DAu vét dién tir xuat hién, tén tai phd bién trong cac vu viéc mang tinh hinh si.

**Bap an-** A) Sai. Dau vét dién ttr chi xuat hién trong cac vu viéc vé toi pham
B) Bung. Du vét dién tlr xuat hién, ton tai phd bién trong céc vu viéc mang tinh hinh suwr

Hinh 2. Giao dién két qua sau khi chay chwong trinh
Hinh 2 cho thy hé thong c6 kha ning sinh cau héi véi cu triac dy du, bao gdm ndi dung ciu
hoi, cac phuong an Iya chon va dap an dung. Két qua danh gia chi ti€t cia chirc ndng sinh cau hoéi
duoc tong hop trong Bang 1.

Bang 1. Két qua thuc nghiém tinh ndng sinh cdu hoi trac nghiém

Tiiligu irnghigm  Shtrang SO0l ThUiginwwly D chinh xic
K¥ thuat hinh sy 150 30 40 88%
Luat hinh su 200 60 55 85%
Luat gidm dinh tu phap 180 50 50 82%

(Nguon: Két qua thuc nghiém)
Két qua tir Bang 1 cho thdy kha niang tmg dung cla nén tang trong viéc tu dong hoa qua trinh
xdy dung ngan hang cau hoi. Dé danh gia hiéu qua vé mat thoi glan nghién ctru tién hanh so sanh
gitra hai phuong phap: (i) xay dung céu hoi thu cong boi giang vién va (ii) sir dung hé thong d&
xuit. Cu thé, khao sat dugc thuc hién vé6i 20 giang vién tham gia thu nghiém trén cung mot tép
tai liéu. Két qua cho thdy, thoi gian trung binh dé xay dung 20 cau hoi tric nghlem theo phuong
phap thu cong 1a khoang 90-120 pht, trong khi khi str dung hé thong, thoi gian giam xudng con
khoang 40—60 phut, bao gdm ca thdi gian chinh stra. Nhu vy, hé thong gitp giam trung binh tir
45% dén 55% thoi gian xay dung cau hoi. Két qua nay phu hop voi danh gia tir nguoi ding trong
muc 2.3.3 va cho thay hiéu qua rd rét ciia viéc ing dung mé hinh ngdn ngir 16n trong hd trg xay
dung hoc li€u. Bén canh d6, mirc d6 chinh xac dat 82—-88% la tuong ddi cao so véi céac nghién
clru trude day vé sinh cdu hoi tw dong trong gido duc, trong d6 cac hé thdng Al thuong gip khod
khan trong viéc dam bao tinh phu hop ngii canh va chat lugng phuong 4n nhiéu [3], [4], [10].

3.2. Két qud chive nang tao bai giing dang slide

Chtrc nang tao slide dugc thir nghiém trén 8 tai li€u voi do dai va cAu triic khac nhau. Hé
thong tién hanh tom tat ndi dung va chuyén doi thanh céc slide bai gidng voi cau trac gom ti€u dé
va cac y chinh. Giao dién chtic néng tao slide bai giang tu dong dugc trinh bay trong Hinh 3.
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Hinh 3. Giao dién tao slide bai giang tw dong

Dé d4nh gia mirc d6 phi hop ctia ndi dung slide voi muc tiéu giang day, nghién ciru xay dung
bo tiéu chi gom 4 thanh phan: (i) tinh pht hop véi muc tiéu bai giéng, (i1) do chinh xé4c ndi dung,
(iif) tinh mach lac, logic, va (iv) kha nang sur dung truc tiép trong giang day. Cac ti€u chi dugc
danh gia theo thang Likert 5 mutrc (tir 1 — rat khong phu hop dén 5 — rat phu hop). Thi nghiém
duoc thyc hién véi 20 giang vién tham gia danh gid trén 30 bd slide dugc hé thong tao tu dong.
Két qua cho thiy, trung binh c6 79,3% ndi dung slide dat mirc danh gia tir 4 diém tré 1én, dugc
xem 13 “pht hop” hodc “rat phu hop” véi muc tiéu giang day. Cu thé, tiéu chi “tinh phu hop voi
muc ti€u bai giang” dat 81,2%, “dd chinh xac ndi dung” dat 83,5%, “tinh mach lac” dat 77,6% va
“kha ning st dung truc tiép” dat 74,8%. Két qua nay cho thdy hé théng c6 kha ning hd tro hiéu
qua trong viéc xdy dung bai giang, giam dang ké cong strc bién soan cho giang vién, mic du van
can chinh sira nhe truéc khi sir dung thuc té. Mot s6 két qua tidu biéu dugc trinh bay trong Bang
2a va Bang 2b.

Bang 2a. Két qua thiee nghiém tinh ndng tao slide bai gidng

Tai li¢u thir nghiém S0 trang  S6 slide sinh ra _ Thoi gian xir Iy (gidy)

K§ thuét hinh sy 150 15 60
Luat hinh su 200 20 70
Ludt an ninh mang 130 24 84
Bang 2b. Két qua ddanh gid chat lwong slide
Tiéu chi Ty 1€ dat >4
Phu hop muc tiéu 81,2%
Chinh xac ndi dung 83,5%
Mach lac ) 77,6%
Str dung tryc ti€p 74,8%

Tuy nhién, mot s6 truong hop hé thong chua thé hién tdt cau triic logic ciia bai gidng, dic biét
v6i cac tai liéu c¢6 ndi dung phire tap hodc mang tinh phén tich sau. Diéu nay cho thdy mic di mé
hinh ngdn ngit 16n c6 kha ning hd tro xay dung hoc liéu, nhung van can su kiém duyét va diéu
chinh cua giang vién dé dam bao chat luong cudi cing [4], [5].

Két qua nay cho thiy kha ning ctia mo hinh ngon ngir 16n trong viée hd tro tw dong hoa qua
trinh thiét ké bai giang, dac bit trong viéc tom tat va cau tric hoa ndi dung. Tuy nhién, viéc h¢
thong chua thé hién tot cau tric logic trong mot sd trudng hop cho thay han ché chung cua cac
md hinh ngén ngit 16n khi xir Iy cac ndi dung c6 do phic tap cao, dicu nay ciing da duoc ghi
nhan trong cac nghién ctru trudce day [2], [3].
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3.3. Két qud chivc nang chatbot hé tro tra civu tri thire

Chrc nang chatbot dugc danh gia thong qua 165 lugt hoi — dap, trong d6 90% cau tra 161 dugc
danh gia 1a chinh x4c va phi hop, 7% can chinh stra nhe va 3% chua pht hop. D6 chinh xé4c trung
binh dat 89,7%. Thoi gian phan hoi trung binh ciia hé thong dao dong tir 12 dén 18 gidy/cau hoi,
tiy thudc vao do phirc tap cua truy van va do dai ngir canh.

Dé danh gia chi tiét hon, nghién ciru tién hanh thir nghiém trén tap gom 165 cau hoi thuge ba
nhom: cau hoi thong tin truc tiép, cau hoi suy luan va cau hoi tong hop. Két qua cho thiy do
chinh xac trung binh dat 89,7%, trong d6 nhom cau hoéi thong tin truc tiép dat 92%, nhom suy
luan dat 88% va nhom tong hop dat 89%. Két qua chi tiét duogc trinh bay trong Bang 3.

Ngoai ra, khao sat nguoi dung véi 20 giang vién cho thdy mirc do hai 1ong trung binh dat
4,2/5 diém. Giao dién va két qua tuong tac cua tinh ning ChatbotAl duoc thé hién trong Hinh 4.

@ Teo chuyén cing Alndi bd kh X | +

= (O Tép| C/Users/DELL/Desktop/MY_Website/trochuyenvoi_Alhtml

Tro chuyén cung Al ndi bé khéng dung internet

Ban: Ban hiéu may tinh la gi?

Llama3: Bang, t6i hiéu rang may tinh 1 thiét bj dung dé xtr ly théng tin va cac
nhiém vu khac. May tinh cé thé 1a mbt thiét bi di dong nhuw dien thoai ho#c may
tinh bang hoac mét may tinh dé ban (PC) Ién hon. May tinh sir dung he thang
ly dé van nharmng Iure tinh toan va va chirc nang cho ngu@i dung. Téi co thé
gidp ban truy cap vao Internet, m& phim &dnh, vao ung dung hoac giai khich
cach sir dung may tinh cho ngudi moi bat dau. Ban co thé lién he Vi toi dé dé
ra cac cau tra 161 khac hoac hoéi cau hoi khac vé may tinh.

Ban: Tai thi hiéu may tinh Ia thiét bi dién ter gom c6 bd nho trong ROM, bd nh&
RAM va chip xt¢ ly CPU., c6 ngudn dién cung cap cho né va gitp ching ta lam
viéc dé hon :) ding khong’7

Llama3: Bung, ban d& dung. May tinh dtroc chia thanh cac phén cu thé nhw
b nhé trong ROM (Read-Only Memory), b nh¢ RAM (Random Access
Memory] va CPU (Central Processnng Unit). Chip xr Iy CPU la mach diéu khién
chinh cda may tinh, va nguon dién co trach nhiénu cung cap d|en cam cap
can thiét cho hoat dong cda rmay tinh. Ban than may tinh se gidp ban lan viéc
dé hon va cung cap mot trrong phat trién dé ban tiép tuc co thé st dung n6
va tao ra nhiéu cong viéc, chirc nang khac.

Gri

Hinh 4. Giao dién va két qua tinh niang ChatbotAl
Bang 3. Két qua thue nghiém tinh ning ChatbotAI

Loai ciu héi SO lwgt héi/tra l6i  Thoi gian phan hoi (gidy) D¢ chinh xac
Tra ctru thong tin 40 12 92%
Giai dap thic mac 70 18 88%
H) trg hoc tap 55 16 89%

Do chinh xac dat 89-92% cho thiy hiéu qua cta viéc két hop mé hinh ngon ngit 16n véi co 8O
tri thitc ndi bo trong viéc hd tro tra ctru thong tin. Két qua nay phti hop véi céc nghién ctru vé md
hinh RAG, trong d6 viéc bd sung tri thic ngit canh gitip cai thién dang ké chét luong ciu tra 1o
va giam hién tuong “4o giac” ctia m6 hinh [7], [8], [11].

Nhin chung, két qua cho thay chatbot co tiém nang tr¢ thanh cong cu hd trg tra ctru tri thire
hiéu qua trong méi truong dao tao ndi bd, gitp ngudi dung tiép can thong tin nhanh chéng ma
khong can tim kiém tha cong.

3.4. Thao lugn

Két qua thuc nghiém cho thdy hé thong dé xuat c6 kha niang hd trg hiéu qua cac hoat dong
giang day va dao tao ndi b trong moi truong khong két ndi Internet. Nghién ctru dugc thuc hién
trong moi truong dao tao chuyén nganh cd yéu cau bdo mat cao, qua d6 cung cap co sd thuc
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nghiém dé xem xét kha ning ap dung trong cac to chirc va doanh nghiép c6 dic thu tuong tu.
Viéc trién khai mé hinh ngon ngit 16n cuc bd thong qua nén tang Ollama cho phép tén dung kha
nang xu Iy ngdn ngit ty nhién cua Al dong thoi dam bao dir liéu khong bi truyén ra ngoai hé
thong, day 1a mot yéu cau quan trong trong cac t6 chirc c6 mirc do bao mat cao [2].

So véi cac nghién cru trude day chi yéu st dung cac mo hinh Al trén nén ting dam may,
nghién ciru nay cho thy viéc trién khai mo hinh ngéon nglr 16n cuc bg 1a kha thi va co thé dat higu
ning & mirc chap nhén dugc [2]. Diéu nay md ra huéng tlep can mai cho viée ing dung Al trong
cac moi truong yéu cau kiém soat dir liéu nghiém ngit. Diém méi cua nghién ciru khong chi nam
& viée trién khai m6 hinh LLM cuc by ma con ¢ viée tich hop nhiéu chtrc ning hd trg dao tao
trong mot nén tang web ngoai tuyen thong nhat, gop phan nang cao kha ning tmg dung thuc tién
cua Al trong mdi trudong t0 chue. Két qua dat dugc cung phu hop véi cac nghlen clru vé viée ket
hop md hinh LLM v&i ngudn tri thirc ndi bo nham cai thién do chinh xac va giam thiéu rui ro vé
bao mat dir liéu [6]-[8], [11].

Tuy nhién, hé thong van ton tai mot sd han ché, tuong tu nhu nhimg thach thire thuong gap
ctia cic hé thdng mé hinh ngdn ngir 16n trong thuc tién [2]. Thir nhat, hiéu ning ciia mé hinh
ngdn ngit 16n cuc bd con phu thude vao ciu hinh phan cting va kich thuéc mé hinh, din dén do
chinh x4c chua cao trong mot s6 truong hop. Thir hai, chat lugng két qua phu thudc 16n vao dir
lidu dau vao va co s tri thirc noi bo. Thir ba, hé thdng chua tich hop day du cac co ché nang cao
nhu RAG hoic fine-tuning dé t6i wu hoa hidu qua mé hinh [8], [11].

Trong twong lai, nghién ctru c¢6 thé mé rong theo hudng tich hop cac k¥ thuat nang cao nhu
retrieval-augmented generation, tdi wu hoa méd hinh theo mién tri thirc cu thé va cai thién kha
ning twong tac cta hé thong. Ngoai ra, viéc m6 rong quy md dir liéu va danh gia trén nhiéu nhom
nguoi dung khac nhau ciing can dugc thue hién nham nang cao tinh tong quat va do tin ciy cua
két qua nghién ctru. Dong gop cua nghién ciru khong chi ndm & viée trién khai mo hinh ngén ngir
16n cuc bd ma con ¢ viée tich hop cac chirc nang ho trg dao tao trong mot nén tang web hoat
dong ngoai tuyén, phu hop véi mdi truong cd yéu ciu cao vé bao mat dit liéu. Bén canh do, két
qua nghién ciru ciing cho thiy tiém ning tng dung rong rdi ciia mo hinh Al trién khai cuc bd
trong cac linh vire khac ngoai gido duc, nhu diéu tra s6, phan tich dir liéu nghiép vu va hd trg ra
quyét dinh trong cac co quan thuc thi phap luét. Day la huéng nghién ctu c6 y nghia thuc tién
cao, dic biét trong bdi canh chuyén doi s6 gin vdi yéu cau bao mat dir lidu ngay cang khit khe.

4. Két luan

Nghién ctru nay da xay dung va trién khai mot nén tang web ngoai tuyén tich hgp mé hinh
ngoén ngir 16n théng qua nén tang Ollama nham hd trg giang day va dao tao ndi by trong moi
truong yéu cau bao mat cao. Két qua thyc nghiém cho thay hé théng c6 kha ning tu dong sinh
cau hoi, tao bai giang va hd trg tra clru tri thire v6i d§ chinh xac tir 82% dén 92%, dap ung tot
yéu ciu st dung trong thuc té.

Vé mit khoa hoc, nghién ctru gop phan 1am r6 tinh kha thi cua viéc trlen khai m6 hinh ngon
ngu l6n cuc b trong moi truorng khong két ndi Internet, dong thoi dé xuat mot kién tric tich hop
gitta Al va nen tang dao tao ndi bo. Két qua nay mé ra huéng tiép can méi cho viéc tng dung Al
trong cac t6 chirc ¢ yéu cau cao vé bao mat dir liéu [4], [5].

Tuy nhién, nghién ciru van con mot s6 han ché. Hiéu niang cia hé théng phu thudc vao ciu
hinh phan cting va chat luong dit liéu dau vao, dan dén két qua chua 6n dinh trong mot sb truong
hop. Ngoai ra, hé théng chua tich hop cac k§ thuat nang cao nhu retrieval-augmented generation
hoic tinh chinh mé hinh theo mién tri thirc cu thé [8], [11].

Trong tuong lai, nghién ctru s& tép trung vao viéc t6i wru hoa mo hinh, tich hop cac k¥ thuat
néng cao va mo rong quy mo dir liéu nham nang cao do chinh x4c va kha ning ung dung ciia hé
thdng trong cac bdi canh thyc tién da dang hon.
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