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TOM TAT— Bai b4o nay nghién ctru viéc tng dung cdc md hinh ngdn ngit 16m, cu thé 1a GPT, trong tic vu chuyén d6i ngon
ngit tw nhién thanh truy vin Cypher (Text-to-Cypher). DAy mot thanh phan quan trong trong viéc cai thién hé thdng chatbot
dua trén co s& dit liéu do thi. Ching t6i phan tich cic phwong phip néi bat: zero-shot, few-shot va fine-tuning cing véi dé
xuAt mot md hinh cai ti€n cia phwong phap few-shot. Sau cling 1a danh gia hiéu qua cta ching trong nhiém vu chuyén dai
d4u vao ngdn nglr tw nhién thanh cac truy vin Cypher v&i dd chinh xac va hiéu suit cao. Qua viéc phan tich hiéu ning trong
c4c kich ban khac nhau, bai bdo 1am néi bat sw danh d6i gitra tinh t6ng quat, do chinh xac va yéu ciu tai nguyén. Két qua
nghién ctru nhan manh tAm quan trong ngay cang ting cla cac tic vu Text-to-Cypher trong viéc thic ddy cong nghé hoi thoai
do Al d4n dit.

Tir khéa— M0 hinh ngdn ngit 16n, ngdn ngil truy vin, do thi tri thiee, co s dir liéu do thi, chatbot
I. GIO'1 THIEU

Chatbot da tré thanh cong cu khong thé thi€u trong nhiéu nganh cong nghiép, gop phén thay déi co ban cich
cung cip dich vu va tiép cin thdong tin. Cic tng dung cuia chatbot trai rong trén nhiéu linh vwc, dap &ng nhirng
nhu ciu cip thiét vé hiéu qua, dé chinh xac va kha ning tiép cin. Trong linh vuc dich vu khach hang [1], chatbot
dong vai tro then chét khi cung cdp hd tro tikc thi, xt 1y cac cAu héi thdng thudng va gidi quyét van dé ma khong
can su can thiép ctia con nguwdi. Ditu nay khong chi rat ngin thoi gian phan hdi ma con ddm bao tinh kha dung
lién tuc 24/7, tir d6 nang cao sw hai long clia ngwoi dung. Twong tu, trong y té€ [2], chatbot hd tro bénh nhan
théng qua danh gia ban dau, dit lich hen, va nhic nhé& dung thudc, gidm tai cho nhan vién y t&€ ddng thoi cai thién
sw gan két ctia bénh nhan. Trong gido duc [3], cac t6 chitc dang tan dung chatbot dé hd tro qua trinh hoc tap va
quan ly hanh chinh. Tt viéc tra 1&1 cAu hoi ctia hoc sinh dén cung cip cac module hoc tip cd nhan héa, chatbot
thic ddy kha ning tiép cin va twong tac trong gido duc. Ngoai ra, trong linh vuc thwong mai dién ti [4], chatbot
hoat ddng nhw cac tro ly mua sdm 4o, hwdng din khach hang trong viéc chon san phdm, dwa ra cac goi y va tdi
wu héa quy trinh mua sam. Viéc s dung rong rai chatbot nhan manh kha ning thich &ng ctia ching véi nhiéu
b6i canh khic nhau, khién ching tré thanh mot phan khong thé thiu trong hé sinh théi s6 hién dai. Khi cac
doanh nghiép va té chirc nd lwc dap &ng ky vong ngay cang cao vé sw cd nhan héa va hiéu qua trong cung cip
dich vy, chatbot sé tiép tuc déng vai trd quan trong trong thic dy déi mdi va cai thién trai nghiém ngwdi dung.

Trong bdi canh cac hé théng chatbot hién dai, viéc tich hop do thi tri thirc [5] d4 ndi 1én nhw mot phwong phap
mang tinh cdch mang nhdm nang cao ning luc cda chung. D6 thi tri thirc cung cAp mot cach biéu dién thong tin
c6 ciu tric, cho phép chatbot dién gidi va suy luan [6] v&i dit liéu mot cach bdi cadnh hoéa va cé y nghia hon. Bing
cach lién két cac thuc thé, mdi quan hé va thudc tinh trong mét mang lwdi gidu ngir nghia, do thi tri thirc gitp
chatbot vrot qua cac mé hinh héi-dap tinh, tao diéu kién cho cac twong tac dong va theo ngir cdnh. Kha ning tin
dung théng tin két ndi nay dic biét quan trong trong cac kich ban doi héi chuyén mén cu thé, chdng han nhu y té,
gido duc va dich vu phap ly, noi chatbot phai diéu hwéng qua cac hé théng dir liéu phirc tap dé cung cip cac phan
hoi chinh x4c va hitru ich. Viéc st dung co s& dit liéu d6 thi dé lwu trir do thi tri thirc cang nhan manh vai tro quan
trong clia chiing trong hé théng chatbot. Cac co sé dir liéu do thi, chidng han nhw Neo4jt hodc ArangoDB#, dwoc
thiét ké dac biét d€ quan 1y va truy van dir liéu két ndi quy mé 1én mot cach hiéu qua. Khic véi co sé dir liéu
quan hé truyén thdng, co s& dir liéu do thi tin dung cu tric do thi dé lvu trir va duyét qua cic moi quan hé truc
tiép, tr d6 cai thién ddng ké téc d6 va dod chinh xac cha cac truy van phirc tap. Diéu nay khién ching tré nén dac
biét phut hop vé&i cac hng dung chatbot, noi ma viéc truy hoi théng tin theo thoi gian thye va kha ndng mé rong la
rat can thiét. Bing cach st dung co s& di liéu do thi, cic hé théng chatbot c6 thé truy cap va khai thac dé dang
cac méi quan hé phic tap giita cac thuc thé dit liéu, hd tro cac phan hoi tinh vi va theo ngit canh.

D& tan dung tdi da strc manh ctia do thi tri thirc, viéc sinh ra cac truy van Cypher d€ truy hoi dir liéu d6 thi da tré
thanh mot thanh phin quan trong trong chirc ning cta chatbot. Cypher, mét ngdn ngit truy vin khai bdo danh
cho co s& dir liéu d6 thi, cho phép truy van dit liéu cé ciu tric dé thi mét cach chinh xac va linh hoat. Viéc sinh tw
dong cac truy vin Cypher gilp chatbot twong tic linh hoat v&i d6 thi tri thirc, chuyén hoa y dinh nguwoi dung

* Coressponding Author
" https://neo4j.com/
* https://arangodb.com/



36 KHAI THAC MO HINH NGON NGU* LON PE CHUYEN POI NGON NGU* TU’ NHIEN THANH TRUY VAN CYPHER...

thanh cac truy vin co s& dit liéu hiéu qua. Nang lwc nay khong chi nang cao kha ndng phan hoi ctia chatbot ma
con dam bdo tinh mé& rong va kha nang thich rng clia hé thong trong cac linh vwe ng dung da dang. Khi nhu ciu
vé cac hé thdng chatbot thong minh va theo ngit canh tiép tuc ting, sy phat trién cic phwong phap sinh ma truy
van Cypher manh mé sé& déng vai tro then chét trong viéc thic ddy linh vwe nay va dap &rng ky vong ngay cang
cao cdia nguoi dung.

T nhu ciu thyc tién d6, trong bai bao nay ching tdi s& trinh bay cic phwong phép co ban khai thac M6 hinh
ngdn ngtr 1én (cu thé la ChatGPT-4) d€ chuyén d6i ngén ngit tw nhién thanh truy vin Cypher mot cach hiéu qua.
Bén canh d6, ching toi cling dé xuat moét phwong phap don gian nhwng hiéu qua nhdm nang cao hiéu ning cia
ky thuat few-shot khi 1am viéc véi ChatGPT-4. Cudi cung, ching toi sé thwc nghiém tit ca cic phwong phap nay
trén tap dit liéu dwoc chuin bi sin cho viéc xay dung Chatbot hd tro thong tin tuyén sinh dai hoc. K&t qua nghién
clru ndy sé& cung cap cho chiing ta cai nhin siu sic hon vé wu nhwoc diém cla tirng phwong phap duoc dé cap.

Phan con lai cia bai bdo dworc trinh bay nhw sau: Muc II trinh bay vé cic khai niém va cac cong trinh lién quan.
Tiép theo muc III 1a phwong phap dwoc dé xuit bdi nhém nghién ciru. Muc IV trinh bay qud trinh thyc nghiém va
cac két qua ghi nhan dwgc. Cudi cung la cac muc V, VI, va VII 1an lwot 1a phan két luén, 1o cdm on va cac tai liéu
tham khao.

II. CAC KHAI NIEM VA CAC CONG TRINH LIEN QUAN

A. MO HINH NGON NGU’ LON

M6 hinh ngon ngit 16n (Large Language Model - LLM) la mot budc dot pha quan trong trong linh vuc tri tué
nhin tao, tin dung cdc mang no-ron tién tién dé x{ ly va tao ra vin ban giong nhw con ngudi. Nhitng mé hinh
nay dwoc huin luyén trén cac tip dit liéu khdng 16, cho phép ching hoc dwgc sy phitc tap cia ngdn ngit, ngir
canh va y nghia & quy m6 chwa tirng c6. LLM hoat dong dwa trén kién tric transformer [7], dwoc Vaswani va
cong sw gi¢i thiéu vao ndm 2017, néi bat nhd kha niang hiéu va tao ra cac chudi vin ban théng qua cac co ché
nhw tw chu y (self-attention) va ma héa vi tri (positional encoding). Trong s6 cdc mé hinh nay, ChatGPT noéi bat
nhw mdt trién khai chuyén biét danh cho cac bdi canh hdi thoai. Dwa trén nén tang GPT (Generative Pre-trained
Transformer), ChatGPT st dung phwong phdp huin luyén gém hai giai doan: tién huin luyén va tinh chinh.
Trong giai doan tién huin luyén, m6 hinh hoc cdc mau ngdén ngit va tri thirc tir cac tp dit liéu rong lém va da
dang, bao gdm sach, bai bao va ndi dung web. Giai doan tinh chinh, thwong dwoc huwéng dan béi phan hdi cla
con nguoi, gitip diéu chinh d4u ra ctia mo hinh theo cidc muc tiéu cu thé, dam bao tinh lién quan, mach lac va tuin
thll cac nguyén tic dao dirc. ChatGPT c6 nhiéu kha ning da dang, tir tra 1&i cau hoéi, soan thao noi dung, dén hd
tro gido duc, dich vu khach hang va hon thé nita. M6 hinh nay minh chirng cho cach LLM c6 thé ngit canh hoa
dau vao, duy tri tinh lién tuc trong héi thoai va thich nghi véi muc dich cia ngudi dung. Tuy nhién, vin con
nhitng thach thirc, chdng han nhw gidm thiéu thién kién trong dit liéu huin luyén va dam bao do tin ciy cla
théng tin dwoc tao ra. Sw phat trién ctia cdc LLM nhw ChatGPT nhin manh tiém ning chuyén d6i manh mé trong
nhiéu nganh cong nghiép, dong thoi néu bat sy cin thiét cta viéc trién khai c6 trach nhiém va lién tuc cai tién dé
toi da héa lgi ich xd hoi ma ching mang lai.

B. KY THUAT TAO GOTY

Cac md hinh ngdn ngtr 1én, tiéu biéu la ChatGPT, dd cach mang héa viéc tao goi y va phan hoi trong cic hé thong
Al hoi thoai. Nhirng mo hinh nay, dwgc huén luyén trén lwgng dit liéu van ban da dang khong 16, ¢6 kha ning tao
ra cac goi y mach lac va phtt hop v&i ngir canh. Qud trinh tao goi y véi LLMs [8] dwa trén kha ning hiéu ngén ngir
x4c suit clia ching dé dw dodn cac phan hoan chinh hoac khuyén nghi phit hgp nhit dwa trén dau vao ciia ngudi
dung. Kha ning nay dwoc hd tro béi cac kién tric tién tién nhw Transformer, cho phép mé hinh ndm bit cac phu
thudc ngir canh sau sic trong van ban. Trong bdi cdnh ChatGPT, viéc tao goi y bat ddu véi ki thuat xay dung
prompt, noi dau vao ban dau dwoc thiét ké can than d€ tao ra loai phan h6i mong mudn. Cac prompt cé thé dwoc
thiét k& bao gobm cac huwéng dan ré rang, vi du minh hoa hoic ngit cdnh dé€ dinh hwéng dau ra ctia mé hinh dén
cac linh vic hodc nhu ciu cu thé ctia ngudi dung. Chang han, cung cip cac prompt chi tiét vé cac tinh huéng y té
c6 thé gitp hwéng dan mo hinh tao ra cac khuyén nghi lién quan dén y té véi do chinh xac cao hon. Ngoai ra, cac
k¥ thut nhw zero-shot hoidc few-shot c6 thé nang cao kha niing tao goi y ctia m6 hinh trong cac linh virec ma né
thiéu dit liéu huin luyén siu rong.

C. TINH CHINH CAC MO HINH NGON NG’ LON

Tinh chinh cdc mé hinh ngén ngit [8] 1a mdt bwdc quan trong trong viéc tly chinh cac hé thdng nay cho cac
nhiém vu hoic linh vuc cu thé. Mic di cAc m6 hinh dwgc huin luyén s&n nhw ChatGPT thé hién kha ning tong
quat héa vwot trdi, hiéu sult ctia ching cé thé dwoc cai thién thong qua viéc thich nghi cho cac nhiém vu cu thé.
Quaé trinh tinh chinh cho phép diéu chinh phan hoi cia m6 hinh sao cho phu hop véi cac yéu cau ngwoi dung,
kién thirc dic thiu theo linh vuc, hodc cac rang budc van hanh, tir d6 tré thanh mat phan khong thé thiéu trong
viéc trién khai LLMs vao cac rng dung thwc té. Tinh chinh bao gém viéc hudn luyén mdt m6 hinh dwoc huin
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luyén s&n trén cac tap dit liéu b sung dwoc thiét ké phu hop véi ing dung mong mudn. Cac tap dir liéu nay cé
thé bao gbm vin ban theo linh vurc, truy van do ngwoi dung tao ra, hodc cac vi du dwoc chi thich, nhdm dam bao
rang md hinh phat trién sy hiéu biét sau sic hon vé cac sic thai can thiét cho nhiém vu. Bang cach st dung cac
ky thuét nhw tinh chinh c6 gidm sat va hoc ting cuwdng, qua trinh nay cai thién dang ké do chinh xac, tinh phu
hop va kha niang st dung ctia cic diu ra tir mo hinh.

D. CO’' SO’ DU’ LIEU PO THI VA NGON NGU’ TRUY VAN CYPHER

Co s& dir liéu do thi biéu dién dir liéu du¢i dang cac nut (node), quan hé (relationship), va thudc tinh (property),
cho phép xir ly di¥ liéu c6 tinh lién két cao mot cach hiéu qua. Khic véi co s& dit liéu quan hé truyén théng sir
dung bang va hang, co s& dit liéu do thi mo hinh héa dir liéu thanh cac thwc thé (nat) dwoc két ndi qua cac canh
(quan hé). C4u tric nay gitp truy vin cdc mdi quan hé phirc tap nhw mang xa hoi, hé thong goi y, va do thi tri
thirc tré nén hiéu qua.

Cypher [9] 1a ngdn ngit truy vian dang khai bdo, dwgc thiét ké danh riéng cho co s& dir liéu d6 thi, ndi bat la
Neo4j. Cypher st dung ci phap ASCII-art dé biéu dién cdc mau do thi, gitp cac truy van tré nén truc quan. Hinh
1 mo6 td mdt vi du vé ma Cypher.

eoce

(us erson)-[ IEND]->(friend:Person)
WHERE . =

Hinh 1. Mad Cypher tim kiém ban ciia mét ngwoi tén la “Hoa Pinh”

Cach tiép can ngin gon va dé doc nay don gian héa viéc 1am viéc véi dir liéu do thi, khién Cypher tré thanh luwa
chon phé bién trong cac tng dung dwa trén do thi.

E. CAC CONG TRINH LIEN QUAN

Ty dong sinh truy vin SQL, thuwdng dwoc goi la Text-to-SQL hodc Text-to-Cypher (trong ngit canh co s& dir liéu
d6 thi), 1a mt bai todn quan trong & giao diém giira xr Iy ngdn ngtr tw nhién (NLP) va hé quan tri co s& dir liéu.
Nhiém vu nay lién quan dén viéc dich cac truy vin ngén ngir tw nhién thanh cac 1énh co s& dit liéu cé thé thuc
thi, giup ngwoi dung it chuyén mén k§y thuat truy cap va xt ly dit liéu mot cach dé dang. Ngudn gdc cta van dé
nay c6 tir nhitng ndm 1980, khi cic nha nghién ctru bit dau tim hiéu cac giao dién ngdn ngit tw nhién cho co s&
di liéu [10] (NLIDBs). Tuy nhién, cic hé thdng ban dau bi gi¢i han bdi cach tiép cin dwa trén luit [11] va ning
lwc ngdn ngtr han ché. Sy phat trién cla hoc sdu va NLP tir gitta nhitng nim 2010 da thay déi hoan toan linh vuec
nay, gi¢i thiéu cadc mé hinh manh mé hon cé kha ning ndm bt mdi quan hé phirc tap gitta ngdn ngit tw nhién va
dit liéu c6 ciu truc.

Nhitng dot pha gan diy dwoc thic ddy nho viéc st dung cac mo hinh ngdén ngit tién huin luyén nhw BERT [12],
GPT va T5 [13], cung v&i kién triic mang than kinh pht hop cho dit liéu ciu tric, nhw mang than kinh dé thi
(GNNs) trong céc bai todn Text-to-Cypher. Cac tiéu chuin danh gid nhw Spider [14] va c4c bd dit liéu danh riéng
cho co s& dir liéu do thi da cung cdp khung danh gia chuin héa, thic ddy ddi méi. Cac cach tiép cin tién tién hién
nay tich hgp kj thuit zero-shot va few-shot [15] da cai thién dang ké kha nang thich rng cia mé hinh trén cac
lwoc dd va ngdn ngit co s& dir liéu khac nhau. Du dat dwoc nhiéu thanh twu, bai toan nay van d6i mit véi cac
thach thirc nhw x& 1y cac truy vAn mo hd, ddm bao kha niang téng quat hoa giita cdc mién, t6i wu hoa hiéu qua
tinh todn khi trién khai & quy mo 1én va dic biét 1a sw phirc tap va thiéu thén cac tp dir liéu huin luyén trong
tiéng Viét.

III. PHUONG PHAP PE XUAT

D& cai thién hiéu ning ctia mé-dun chuyén ddi ngén ngtr tw nhién thanh truy van Cypher, ching toi dé xuit mot
phwong phap don gian nhwng hiéu qua, két hop gitra viéc st dung vector nhing (embedding vector) dwogc tao tir
mo hinh GPT va ky thuit few-shot. Qua trinh chuyén déi tir truy vdn ngdn ngit tw nhién clia ngudi dung sang
truy van Cypher dwoc chia thanh hai giai doan chinh.

Giai doan 1 - Chuén bi dir liéu. Giai doan nay bao gobm ba bwéc co ban. Trwéc tién, dit liéu truy van tir hé thdng
EduChat dwgc lwa chon ky lwéng d€ ddm bao mdi chi dé ma hé théng hd tro déu c6 it nhat mot dén hai cau héi
ngudi dung. Sau d6, cac chuyén gia cla ching téi sé xay dung ciu truy van Cypher twong rng v&i ciu héi duoc
chon. Cudi cuing, & buéc thi ba, cic cAu hoi nay dwoc chuyén ddi thanh vector nhing théng qua API ciia OpenAl.
T6ng quan quy trinh dwgc minh hoa cu thé trong hinh 2.
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Xay dung [eee
céu truy vdn Cypher
“ />
2 < .
M4 truy v&n Cypher co
kha nang truy vén
‘ théng tin lién quan dén
o céu hoi clia ngudi
— Y ———>»  Téng hop thdng tin —s
H dung g hop g S
Cac cau hoi cua M&i mAu théng tin
ngudri diing sé bao gém: {cau
haéi, truy vdn Cypher,
Hé théng API embedding vector
cla OpenAI 1 cua cau hoi}

Embedding vector
cua cau hoi

Hinh 2. Quy trinh chudn bi di¥ liéu mdu cho hé théng

Giai doan 2 — Chuyén d6i ngon ngir ty nhién thanh ma truy van Cypher. Khi nguoi dung gui mot truy van méi, hé
thong s& sir dung API cua OpenAl dé tao ra vector nhing twong (g v6i cau truy van do. Sau do, hé thdng ap dung do
tuong tu cosine (cosine similarity) dé x4c dinh cac truy van twong dong nhit. Nhitng truy van nay s& duoc sir dung lam
vi du trong k¥ thuat few-shot. P tuong tu cosine duoc tinh theo cong thire (1).

Cosine Similaririty = cos(0) = TATB1 D

Trong dé:
e AvaBIla2vector cin so sdnh
e A-Blatichvo hwéng (dot product) cta 2 vector
e |lAllvall B Illlanlwotla do dai (norm) cha 2 vector A va B

IV. THU’'C NGHIEM

A. DU LIEU THU’C NGHIEM
Trong nghién ctru ndy, ching toi stt dung dit liéu dwoc chuin bi d€ xay dung hé théng EduChat - Chatbot hd tro
théng tin tuyén sinh dai hoc. Mot s6 thong tin chi tiét vé dir liéu sé duoc trinh bay bén dwdi.

1. TAP DU’ LIEU EDUCHAT
Tap dir liéu EduChat dwoc xay dung khi ching t6i hién thwc wng dung EduChat [3]. Cac bwéc xay dwng tap div
liéu nay nhw sau:

e  Bwdc 1: Khio sat ngudi dung vé cac cau hoilién quan dén chu dé tuyén sinh.

e Bwdc 2: Thu thip, téng hop va tién xt Iy cac thong tin lién quan dén cha dé tuyén sinh cling nhw cac
théng tin vé Trwong Dai hoc Ngoai ngit - Tin hoc TP.HCM (HUFLIT). Ngu6n dit liéu bao gbm cac thong
bao va van ban ndi b cia trwong, cac thong tin chinh thic trén website HUFLITS, cling nhw cac tai liéu
quang ba tw vin tuyén sinh va cAm nang tuyén sinh nam 2024.

e  Bwdc 3: Cac chuyén gia sé tim kiém thong tin thu thip dwoc & bwdc 2 dé kiém tra xem ching c6 thoa
man cac ciu hoi da thu thip & budc 1 khdng. Véi cic cAu héi khong du théng tin tra 1o, ching toi tién
hanh tham van cic chuyén gia tai trweong d€ thu thip thém thong tin.

Noi dung chinh cta tip dit liéu bao gdom thong tin vé triweong, cic khoa, nganh hoc, chuyén nganh, diém chuin,
hoat dong, va nhiéu thong tin b6 tro khac gitp sinh vién dinh hwéng chon nganh hoc phu hop. Tap dir liéu
EduChat dugc xay dung véi hai muc tiéu quan trong. Muc tiéu dau tién la cung cip nén tang thong tin mé rong
cho hé thong EduChat, trong khi muc tiéu thit hai 1a 1am co s& dé€ kiém thir va danh gid cdc mo-dun ciia hé théng
Chatbot trong qua trinh phat trién. Phan 16n dit liéu da dwoc td chire dwdi dang do thi tri thirc va lwu trit trong
hé quan tri co s& dir liéu dd thi Neo4;. Chi tiét vé do thi tri thic ndy sé dworc trinh bay cu thé trong ciac phan bén
dudi.

2. PO THI TRI TH(’C

$ https://huflit.edu.vn/
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Nhuw di trinh bay, dit liéu sau khi thu thip va tién xit Iy sé dwoc mo hinh hoa thanh do6 thi tri thic va lwu triv trén
Hé quan tri co s& dit liéu do thi Neo4j. So d6 co s¢ di liéu (schema) do thi tri thirc cia hé thdng EduChat dwgc
minh hoa chi tiét trong hinh 3.

Employ-
ment Informat-
ion
Person Facity
Admissi-
on_Com...
Speciali- i
Scholar- ! zpation Major
ship ) 3 Universi-
High_Sc-
Training hoogl Su...
_Progra... -
Campus
Admissi-
Admissi- on_Met...
on_Con... Graduat-
ion_Req... Quality

Hinh 3. D6 thi tri thitc clia ttng dung EduChat

Do thi tri thirc cia ching tdi bao gdbm 16 loai nit, 32 loai quan hé, dit liéu lién quan dén 20 nganh hoc dang dwoc
dao tao tai HUFLIT va mét s6 thong tin lién quan dwoc cip nhat vao thoi diém tuyén sinh nim 2024.

3. DU’ LIEU TRUY VAN

Cac cau hoi trong qua trinh khao sat va chay thir nghiém dwoc ching t6i tién hanh phan tich, danh gia va xay
dung cac ciu truy van Cypher mét cach tha cong. CAc ma Cypher nay dwgc st dung hudn luyén cling nhw danh
gia hiéu nang cla cac phwong phap méi trong quéa trinh nang cip. Bang 1 m6 td mdt vai cdu hdi va ma truy vin

Cypher lién quan dén nganh Céng nghé théng tin.

Bang 1. Mot s6 vi du minh hoa vé cdu hdi va md truy vdn Cypher twong tng

STT

Cau hoi

Truy vin Cypher

Nganh Coéng nghé thong

MATCH (m: Major) WHERE lower(m.name) = 'cong nghé théng tin' RETURN
m, COLLECT { MATCH (m)-[:HAS_SPECIALIZATION]->(s) RETURN s.name }

1 tinla gi as specialization, COLLECT { MATCH (m)-[:INTRODUCES]->(i) RETURN
i.content } as introduction
HUFLIT c¢6 dao tao
2 nganh Cong nghé théng | MATCH (m: Major) return m.name
tin khong
3 Co hoi viéc lam nganh | MATCH (m: Major)-[f: FITS]-(e: Employment) WHERE lower(m.name) =
cong nghé thong tin 'cong nghé théng tin' RETURN e.name
Thé manh dao tao cla ) . ) . .
4 nganh Céng nghé théng MATCH (m: Major)-[a: ADVANTAGES]-(i: Information) WHERE
tinla gi : lower(m.name) = 'cdng nghé thong tin' RETURN m.name, i.content
Nhitng 6 chat phtt hop | \/arey (m: Major)-[r: REQUIRES_QUALITY]->(q) WHERE lower(m.name) =
> voi nganh Cong nght 'cong nghé thong tin' RETURN m.name, r, q.quali
thong tin g nehe J ' T, q.quality
6 T6 hop xét tuyén nganh | MATCH (m: Major)-[a: ACCEPTS]-(ac: Admission_Combination) WHERE

Cong nghé théng tin

lower(m.name) = 'cdng nghé thong tin' return m.name, a, ac.name
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Nganh Cong nghé thong
7 tin c6 nhitng chuyén
nganh nao

MATCH (m: Major)-[r:HAS_SPECIALIZATION]-(s) WHERE lower(m.name) =
'cong nghé thong tin' RETURN m.name, r, s.name

biém chuin nganh Cong
8 nghé thong tin nam 2023
la bao nhiéu

MATCH (m: Major)-[r:REQUIRES_2023]->(am: Admission_Method) WHERE
lower(m.name) = 'cong nghé thong tin' RETURN TYPE(r), r.value, am.name

Chwong trinh dao tao | MATCH (m: Major) WHERE lower(m.name) = 'cong nghé thong tin' RETURN
9 nganh Cong nghé thong | m, COLLECT {MATCH (m)-[c: CONTAINS]-(p: Training_Program) RETURN
tin. apoc.map.fromPairs(collect([p.name, c.value])) AS result}

Thoi gian dao tao nganh
10 Cong nghé thong tin la
bao lau?

MATCH (m: Major) WHERE lower(m.name) = 'cong nghé thong tin' RETURN
m.name, m.credits, m.study_duration

B. CAC TIEU CHI PANH GIA

DPanh gid cadc mo hinh chuyén ddi ngdén ngit tw nhién thanh truy vin Cypher (text-to-cypher) dit ra nhiéu thach
thitc dang ké. Thir nhat, sw da dang trong cach dién dat ngdn ngit tw nhién doi héi mo hinh phai hiéu va xt ly
ngit canh chinh x4c. Thi hai, truy van Cypher tuy dung ct phap nhwng cé thé sai logic, gy kho khin trong viéc
kiém chirng két qua. Thi ba, cic ciu hoi phitc tap lién quan dén quan hé trong d6 thi doi hoi mé hinh phai suy
luin siu. P8i mat v&i nhirng khé khin dé va dé 1am rd hiéu nang cia mo hinh ching toi lwa chon bén do do 1a
BLEU [16], Valid SQL (VA), execution accuracy (EX) va Latency [17].

BLEU (Bilingual Evaluation Understudy) la mét phwong phap tiéu chuin dé danh gia chat lwgng vian ban do may
sinh ra, ddc biét phu hop véi bai toan Text-to-Cypher, noi can chuyén d6i ngdn ngit ty nhién thanh ciu lénh
Cypher. BLEU do lwong dinh lwong mirc d6 twong dong gitva dau ra ctia mo hinh va moét tdp hop ciu lénh Cypher
tham chiéu bing cach danh gia sy tring lip n-gram. Do chinh xac da dwoc diéu chinh (modified precision) dugc
stt dung d€ han ché viéc ldp lai qua mirc, gi¢i han sé 1an xuit hién t8i da cia mot n-gram theo tin suit cla né
trong cac cau 1énh tham chiéu. D€ xtt Iy vin dé dau ra qua ngan, mot hinh phat ngén (brevity penalty - BP) dwoc
4p dung, gidm diém s& néu vin ban diu ra ngin hon dang ké so v&i tham chiéu. BLEU dwoc tinh toan theo cong
thire (2).

N

BLEU = BP X exp(z wylogpy,) (2)

n=1

Trong d6 p, 1a d6 chinh xac cia n — grams & cap do6 n, w, 1 trong s6 gan cho mébi cidp dd n — grams (thwong
phan bd déu), va N 1a thit tw n — grams cao nhat dwoc stt dung. BP dwgc tinh bing cong thirc (3).

1; Neuc>r
BP = "

e, Néuc<r
véi c 1a d6 dai cta ciu 1énh Cypher sinh ra va r 13 d6 dai tham chiéu.
Bén canh do, Valid SQL 1a mot dd do phd bién trong c4c bai toan sinh ciu 1énh SQL tw dong, chang han nhw Text-
to-Cypher ho3c cac bai todn twong tw, d€ danh gia tinh hop 1é ¢ phap cta cau 1énh SQL hoic Cypher dugc sinh
ra. VA tip trung vao viéc kiém tra xem cac ciu 1énh do mé hinh sinh ra c6 dwgc trinh phan tich cd phap (parser)
chdp nhan hay khong, tirc 1a ching c6 tudn thi quy tic ci phap clia ngdn ngit truy van hay khéng. VA dwoc tinh
béng cong thirc (3).

S6 truy van hop lé
VA = y Op L€

: ; — X 100 3
Tong so truy van ®
V&i mot cau lénh dwoc coi 12 hop 1é néu né khong gay ra 16i cu phap khi giri dén co sé dir liéu hodc hé théng xtt
1y.

Trong khi VA chi do ti 1é s truy van hgp 1€ thi Execution Accuracy (EX) ki€ém tra xem ciu 1énh sinh ra c6 tra vé
két qua ding khi dwgc thwc thi trén co s& dit liéu hay khong. Mot cach rd rang hon thi EX tip trung kiém tra tinh
dung d4n ngtr nghia va kha nang phan 4nh chinh xac yéu ciu tir du vao. EX dwoc tinh bang cong thirc (4).

EX S8 cau truy van tra vé két qua ding

; x 100 4
T6ng s6 truy van )
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Va cudi cung, Latency phan anh thoi gian ma hé thdng can dé chuyén ddi mot dau vao ngdn ngir tw nhién thanh
ciu lénh truy vin. Trong nghién ctru nay, ching toi sé tinh trung binh cdng thdi gian cha tt ca truy van trong
tirng phwong phap dé hé tro 1am ré vé wu nhwoc diém cla tirng phuwong phép.

C. TIEN HANH THU'C NGHIEM

Ve dir liéu, chdng tbi rat trich 250 ciu hoi trong tap dit liéu EduChat, bao gdbm cac thanh phén:
e Cau hdi cia ngwoi dung
e  Mai Cypher dé truy van cac thong tin lién quan dén ciu hoi clia ngwoi dung (twong tw bang 1)
e Cacthong tin lién quan dén ciu hdi cia ngudi dung

Dit liéu ndy dwoc chia thanh hai phén:

e  Phin th& nhit gdm 200 ciu héi*™ d€ danh gia kha nang sinh mi clia cac phwong phap.
e Phin thir hai gobm 50 cdu hoi mé rong (cac nganh chwa cé tai HUFLIT, thong tin ctia cAc ndm hoc trong
twong lai) nham danh gia kha ning mé rong ciia cAc phwong phap.

Vé mo hinh, chiing t6i st dung cdc mé hinh tién tién ctia OpenAl trong thoi diém hién tai:

e Model ChatGPT-4o0 cho tac vu sinh ma Cypher.
e Model text-embedding-3-small cho tac vu tao embedding vector.

Dir liéu sé dwgc thwe nghiém trén 4 phwong phap co ban:

e Zero-shot

e Few-shot

e Tinh chinh model ChatGPT-40 v&i dit liéu lién quan &wng dung EduChat
e M5 hinh ctia ching toi dé xuit

Chung toi sé trinh bay két qua thwc va giai thich chi tiét trong phan ké tiép.

D. KET QUA THU'C NGHIEM

Két qua thwc nghiém dwoc trinh bay trong bang 2, thong qua nhirng sé liéu nay, ching t6i dwa ra mot sé6 nhan
xét sau vé bai toan chuyén ddi ngdn ngit tw nhién thanh ma truy vdn Cypher. Thit nhit, cic m6 hinh ngdn ngir
1én dic biét 1a ChatGPT-4 trong thoi di€ém hién nay dd dat dwgc nhiéu thanh twu dang k€, véi phwong phap zero-
shot, chi v&i mot vai chi dan cu thé, ChatGPT c6 thé sinh ra ma Cypher mét cach dang kinh ngac véi khodng 78%
ma hop 1€ va trén 50% cho két qua chinh x4c v&i yéu ciu clia ngwdi dung. Tiép theo, khi ChatGPT dwgc cung cip
nhiéu théng tin hon trong bai todn cu thé thong qua phwong thirc Few-shot hoic tinh chinh (fine-tuning) thi
hiéu ning ctia mé hinh dwoc cai thién dang k€ (tir 8-10%) trén do do VA va EX. Cudi cling, tin dung kha ning tao
cac vector nhung cia mo hinh embedding, ching t6i dé xuit phwong phap xay dwng thw vién cic ciu truy vin
mau, st dung do do twong tu cosine dé tim ki€ém cac mau gin véi truy van méi clia ngwdi dung, cic mau nay
duoc st dung dé huéng dan ChatGPT trong qua trinh sinh miu méi. Phwong phap clia chiing t6i cho két qua
vuot troi so véi cac phwong phap tiép cin truyén thong.

Mic du cho két qua twong ddi tét vé do chinh xac, nhung phwong phap ctia ching téi ciing con han ché vé mat
thoi gian thue thi. Trong phwong phap ciia chiing t6i, mé hinh sé cin thém 1 bwéc trong viéc chuyén ddi cau truy
van ma&i clia ngwoi dung thanh vector nhing, str dung thuit toan tinh d6 do twong tw cosine dé tim kiém cac truy
van twong dwong dé xay dung cac vi du trong ky thuat few-shot. Diéu nay dan dén viéc phwong phép cia chung
toi ton gip 3 I4n thoi gian dé€ chuyén ddi mot yéu ciu clia ngudi dung thanh ma truy van Cypher.

Bang 2. Két qud thuc nghiém cdc phwong phip chuyén d6i ngon ngir tw nhién thanh ma Cypher

Phwong phap BLEU VA EX (tian lﬁg:,gi;; )ll’,hf'(’),libgiiﬁy)
Zero-shot 0,1588 78,12% 52,04% 1,02
Few-shot 0,5884 85,31% 56,81% 1,05
Fine-tuning 0,6268 89,52% 60,52% 1,08
Ctia ching t6i dé xuét 0,7573 92,68% 62,56% 3,15

“ https://tinyurl.com/Chatbot-Questions
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D& 1am ré hon vé hiéu ning cta cic phwong phap, ching toi thwe hién truc quan héa cac sé liéu trong hinh 4,
théng qua biéu d6 nay c6 thé thiy, md hinh cta chiing t6i dé xuit cho két qua cao nhit trén 3 d6 do 1a BLEU, VA
va EX, nhung ciing c6 thé dé& dang nhan thay, dé dat dugc két qua t6t hon phwong phéap cla chiing toi phai danh
déi rat nhiéu vé thoi gian thuce hién.

Bén canh d6, nhém nghién cttu cling th nghiém trén mat tip dir liéu nhé d€ khao sat kha ning mé réng cia mo
hinh trong twong lai (vi du héi vé diém chudn nim 2025). Nh& kha ning linh hoat ctia phwong phap few-shot va
phwong phap ching tdi dé xuit (ting cuwdng phwong phap few-shot), hé théng cé thé dé dang sinh ma Cypher
linh hoat theo thiét ké ctia hé thdng, trong khi zero-shot va fine-tuning gap nhiéu khé khin hon.

BLEU Score Ti & truy van hop 1& - VA (%)

Zero-shot Few-shot Fine-tuning Cla chdng téi Zero-shot Few-shot Fine-tuning Cua ching téi

T 1€ truy van ding - EX (%) Théi gian phan héi (tinh bang giay, + 0.1 giay)

0.0 -
Zero-shot Few-shot Fine-tuning Cla chdng téi Zero-shot Few-shot Fine-tuning Cua ching téi

Hinh 4. Trwc quan héa két qud thwe nghiém cdc phwong phdp chuyén déi ngén ngir tw nhién thanh md Cypher
V. KET LUAN

Nghién ctu clia ching tdi da chirng minh tiém ning chuyén d6i cia cadc mé hinh ngdn ngit 1én nhw GPT trong
viéc chuyén d6i ngdn ngit tw nhién thanh truy vin Cypher. Thong qua phin tich so sanh cac phwong phap zero-
shot, few-shot, fine-tuning va mét phwong phap méi két hgp embedding vector cing dé do twong tw cosine, hiéu
qua va do chinh xac da dwoc cai thién dang k€. DU mo hinh dé xuit vwot troi vé do chinh xac truy vén, chi phi
tinh toan, dic biét 13 do tré, vin 1a mot han ché cin can nhic.

Trong twong lai, chung toi dw dinh sé tap trung t6i wu héa phwong phap dé xuit dé giam do tré trong khi duy tri
dd chinh xac, cho phép ng dung thi gian thuc trén cac hé théng quy mé 16n. Bén canh d6 la tin dung cac tién
bd trong hoc ting cwdng c6 thé cai thién kha ning xir 1y cac truy van phirc tap va mo ho ctia hé thdng.

VL. LO1 CAM ON

Nghién cttu dwoc tai tré bdi Trueong Pai hoc Ngoai ngl - Tin hoc Thanh phd H6 Chi Minh trong khudn khé Deé tai
ma s6 H2023-11.
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LEVERAGING LARGE LANGUAGE MODELS FOR EFFICIENT
TRANSFORMATION OF NATURAL LANGUAGE INTO CYPHER QUERIES
Dinh Minh Hoa, Tran Khai Thien

ABSTRACT— This paper investigates the application of large language models, specifically GPT, for transforming natural
language into Cypher queries (Text-to-Cypher). This is a critical component in enhancing chatbot systems based on graph
databases. We examine prominent methods, including zero-shot, few-shot, and fine-tuning approaches, and propose an
enhanced model for the few-shot method. Finally, we assess their effectiveness in converting natural language inputs into
Cypher queries with high accuracy and efficiency. Through an analysis of performance across various scenarios, the paper
highlights the trade-offs among generalization, accuracy, and resource requirements. The findings underscore the increasing
significance of Text-to-Cypher tasks in advancing Al-driven conversational technologies.

Keywords — Large language model, cypher language, knowledge graph, graph database, chatbot.
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