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TOM TAT— Bai bao nay trinh bay phwong phap két hop LLaMA Index va GraphRAG dé xay dwng va truy vin db thi tri thirc tir
dir liéu vin ban thuan. Chung tdi gi¢i thiéu quy trinh tw déng hoa trich xuit thuc thé, quan hé va tao ban tém tit cong dong,
két hop mo hinh ngén ngir 1¢n (LLM) véi thut toan phat hién cong dong. Hé théng cho phép xir Iy truy vin ngdn ngir tw nhién
hiéu qua. Thwc nghiém trén tip dit liéu du lich tai TP. H6 Chi Minh minh hoa kha nang tra l&i chinh xac cic truy van phirc tap.
Qua két qua thwc nghiém cho thiy cac chi s vé kha nang dip rng yéu ciu truy vin ctia phwong phap ching t6i dé xuit ting
khoan 4% so véi chi sir dung mdi LLM dé truy van thong tin. C4c thach thirc vé chi phi tinh toan va yéu cau dit liéu chat lwong
cao ciing dwgc thao luin, cing véi tiém nang ng dung trong quan ly tri thirc va tim kiém ngit nghia.

Tir khéa— M6 hinh ngdn ngit 16n, D6 thi tri thirc, GraphRAG, Llamalndex
GIO'T THIEU

Trong bdi cdnh bung nd théng tin hién nay, viéc t6 chirc va khai thic hiéu qua khdi lwong dir liéu phirc tap 1a mot
théach thirc 16n d6i véi cac hé thong tri tué nhén tao va tim ki€ém thong tin. D6 thi tri thirc (Knowledge Graph - KG),
v&i khéa ndng biéu dién tri thirc dwéi dang cac thwe thé va méi quan hé ngit nghia, d4 néilén nhw mot cong cu manh
mé dé quan 1y va truy xuat dit liéu c6 ciu tric [1]. Cac tng dung thuc tién cla dd thi tri thirc tiéu biéu nhw Google
Knowledge Graph - da chitrng minh tiém ning ctia KG trong viéc cung cip ciu tra 1oi truee ti€p va lién két thong tin
theo ngit canh cho cac truy van nguwdi dung [2]. Pieu nay cho thdy ca y nghia thuc tién 14n tim quan trong khoa
hoc ctia viéc nghién ctu va phat trién do thi tri thirc trong ky nguyén dir liéu 16n.

Sw phat trién nhanh chdng ctia cic mé hinh ngén ngit 16 (Large Language Models - LLMs) trong nhirng ndm gan
day, ching han nhu GPT-4 va LLaMA, cling v&i sy ra doi clia cac cong cu tién tién nhw Llamalndex va GraphRAG,
d3d m& ra nhirng co hdi méi dé tw dong hdéa qua trinh xay dwng va truy van do thi tri thiec [3] [4]. Cac nghién ciru
cho thdy LLMs c6 kha niang hiéu va sinh ngdn ngit tw nhién & miac dé cao [3], cho phép chling tham gia vao viéc
phén tich va tdng hop thong tin phirc tap. Cac cong cu nhw Llamalndex gitip két n6i LLM véi cac ngudn di liéu bén
ngoai (bao gom ca KG), trong khi GraphRAG (Graphs + Retrieval-Augmented Generation) két hop qua trinh truy
xuit thong tin KG nhdm ting cwong thong tin cho LLM d& nang cao dd chinh xac cho cAu tra 1o khi truy van [4].
Sw héi tu cia cong nghé LLM va KG hitra hen ning cao hiéu qua cling nhu tinh linh hoat ctia cac hé thong quan ly
tri thirc, cho phép ching x Iy tot hon cac truy vin da dang tir ngudi dung.

Xay duwng mot do thi tri thic thwong doi hoi trich xuit thwe thé va méi quan hé tir nhiéu nguén dir liéu khac nhau
(bao gdbm ca vin ban phi ciu tric), thdng qua cac kj thuét xir Iy ngoén ngit tw nhién nhw nhin dang thwc thé (Named
Entity Recognition - NER) va trich xuit quan hé [5]. Tuy nhién, qua trinh nay gip nhiéu thach thirc khi dit liéu dau
vao c6 thé khong ddng nhat va chira dwng ngit canh phitc tap. O khia canh truy van, cac phwong phap truyén thong
dwa trén ngén ngit truy van c6 ciu tric nhw SPARQL [6] (cho d6 thi RDF) hodc Cypher [7] (cho d@6 thi thudc tinh)
t6 ra hiéu qua véi cau héi don gidn, nhung lai han ché khi d6i mit véi nhitng truy van phitc tap hoic dwoc dién
dat bang ngdn ngit tw nhién. Didu nay tao ra khoang tréng gitra nhu ciu truy van linh hoat ca ngui diung va kha
nang dap rng clia cac hé théng KG hién tai. Gin diy, Llamalndex va GraphRAG da tao ra buéc dot pha khi két hop
kha ndng hiéu ngén ngit tw nhién manh mé ctia LLM v&i tinh chat ché cta ciu tric do thi. Cach ti€p can nay cho
phép hé thong truy xuit théng tin mot cach linh hoat, chinh xac hon va sinh cau tra 1 c6 ngit cadnh pht hop véi y
dinh nguwoi dung . Sy két hop méi mé nay khong chi cai thién hiéu suit truy vAn ma con mé ra hwéng di méi trong
viéc xay dwng do thi tri thirc tw dong tir khoi lwgng dit liéu khdng 16 mét cach hiéu qua va it tén cong strc thi cong.

Trong bai bdo nay, ching tdi gi¢i thiéu vé GraphRAG, Llamalndex cling nhw 1a cach dung chiing dé tao ra va truy
vAan d6 thi tri thirc. CAc ddéng gép chinh ctia bai bdo bao gom: (i) Cung cdp mét cdi nhin téng quan ciing nhw kién
triic ctia ky thudt GraphRAG véi Llamalndex; (ii) giéi thiéu vé phwong phdp xdy dung KG va tao bdn tém tdt céng
dong tw dong bdng LLM; (iii) két hop Llamalndex va GraphRAG dé xudt pipe line ba bwéc dé truy vdn théng tin theo
thit tw truy xudt bdn tém tdt cong dong, tao cdu trd loi trung gian va tdng hop cdu trd loi.

Phin con lai clia bai bao dwgc trinh bay nhw sau: Muc II gi¢i thiéu téng quan vé co sé 1y thuyét va cac cong nghé
lién quan. & muc III, trinh bay vé phwong phap dé xuit ding GraphRAG véi Llamalndex. Muc IV giéi thiéu cac két
qué thwe nghiém trong viéc xay dwng va truy van do thi tri thirc, tao nén hé théng hoi dap md phong. Cudi cung la
phan két ludn & muc V.
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I. CO' SO’ LY THUYET VA CONG NGHE LIEN QUAN
A. PO THI TRI THU'C
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Hinh 1. Do thi tri thikc gdm cdc niit (node) lién két béi cdc canh (edge)

D6 thi tri thitc (Knowledge Graph - KG) 1a mét mé hinh biéu dién dir liéu theo dang do thi, trong d6 cac nut dai
dién cho cac thuc thé (entities) va cac canh biéu thi mdi quan hé (relationships) gitra ching. V&i ciu tric ngi
nghia, d6 thi tri thirc cho phép t8 chirc thong tin phitc tap va hd tro cc tng dung nhw tim ki€ém ngit nghia, tra loi
cau hoéi, va phan tich dit liéu [1]. Mot vi du dién hinh 13 Google Knowledge Graph, ra mit nim 2012, di cai thién
kha ning truy xuit théng tin lién quan va cung cip ciu tra 1oi truec tiép cho cac truy vin ngwdi dung [2]. Cac nghién
ctru gan day da ing dung cac kj thuat hoc sdu dé ting cwdng kha niang biéu dién va suy luan trong do thi tri thitc,
ddc biét trong viéc xt ly dir liéu khéng ciu tric [8].

B. XAY DUNG VA TRUY VAN PO THI TRI THU'C

Quaé trinh xiy dwng d6 thi tri thirc bao gom trich xuit thwc thé (Named Entity Recognition - NER), phan tich ct
phéap, va trich xuit quan hé (Relation Extraction) tlr cidc nguon dit liéu cé ciu tric, ban ciu truc, hoiac khong ciu
tric [5]. Cc phwong phép truyén thdng thudng dwa vao cac ky thuat xi Iy ngdn ngit tw nhién (NLP) thd cdng, doi
haéi nhiéu cong strc va khé mé rong cho dir liéu 16n. Sy ra doi cia cdc mé hinh ngén ngir 16n (Large Language
Models - LLMs) nhw GPT4, LLaMA da thay ddi cuc dién, cung cip kha ning tw ddng trich xuit va biéu dién thong
tin véi do chinh xac cao [3]. LLaMA, v&i hiéu suit vuegt troi trong xt 1y van ban, hd trg xay dung cac méi quan hé
ngit nghia phitc tap, tir d6 t6i wu héa viéc tao d6 thi tri thirc tir dit liéu khéi lwong 16m.

V@ truy van, cdc phwong phap truyén théng thuwong st dung ngdn ngitr truy vin nhw SPARQL cho cac d6 thi RDF
[6]. Tuy nhién, SPARQL yéu ciu nguoi dung c6 kién thirc chuyén mén va gip khé khin trong viéc xit Iy cac truy
van ngdn ngir tw nhién hoic phirc tap. P& khic phuc, cac cong nghé méi nhw LLaMA Index va GraphRAG da dugc
phét trién, két hgp stirc manh ctia LLMs v&i cdu tric do thi dé cai thién kha ning truy van [4].

C. GRAPHRAG

GraphRAG (Retrieval-Augmented Generation) la mot phwong phap tién tién két hop truy xudt théng tin (retrieval)
va tao sinh (generation) dé tra 1 cac truy van phirc tap trén do thi tri thirc. Khong gidng cdc phwong phap truy
xudt thong tin truyén thong, GraphRAG st dung LLMs d€ phan tich ciu tric d6 thi va tao cu tra 1o dwa trén ca
théng tin trong do thi va dit liéu b6 sung tir cic ngudn bén ngoai [4]. Diéu nay gitp GraphRAG vuot troi trong viéc
Xt 1y cac truy van yéu cau suy ludn ngir nghia siu, vi du nhw cic ciu hdi lién quan dén mdi quan hé da ting giita
cac thuc thé [4]. Sw két hop gitra LLaMA Index va GraphRAG tao ra mot hé théng manh mé, cho phép xiy dwng va
truy van d6 thi tri thirc mot cach hiéu qua va linh hoat.

D. LLAMA INDEX

LLaMA Index 1 mét khung (framework) lam viéc cho phép 1ap chi muc va truy van dit liéu dwa trén cdc mo hinh
ngon ngtr 1én. Cong cu nay td chive di liéu thanh cic chi muc (indices) ngit nghia, gitp truy xuit thong tin nhanh
chong va tao cau tra 10i dwa trén ngtr cdnh tlr cAc ngudn dir liéu phan tan [4]. LLaMA Index dic biét hiéu qua trong
viéc xt Iy dit liéu khong cdu truc, ho trg xdy dwng KG bdng cach trich xuit thwc thé va quan hé mot cach tw dong.
Ngoai ra, n6 cung cip giao dién linh hoat cho cac rng dung truy vén, tir tim kiém don gian dén tra 1o ciu hoi phirc
tap [9].
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II. PHUONG PHAP DE XUAT

D& cai thién hiéu niang cla cic hé thong truy van thong tin ching tdi dé xuit phwong phap két hop LLaMA Index
va GraphRAG d€ xay dwng va truy vin KG tir di¥ liéu vin ban khéng ciu tric. Quy trinh bao gom hai giai doan
chinh: (1) xay dwng db thi tri thirc bang cach trich xuit tw dong thuc thé va quan hé, td chirc thanh ciu tric db thi,
va tao ban tém tit cdng ddng; (2) truy van KG bing cach s dung cac ban tém tit cong dong dé tra 1oi cac cau hoi
ngdn ngit tw nhién. Phwong phap nay tin dung LLM va thuit toan phat hién cong dong d€ ning cao hiéu qua truy
xudt va suy luan ngit nghia so véi cac phwong phap truy van truyén théng [4] [9], chi tiét nhw hinh 2.

Tra 16§ cau hdi

Truy van Tom tét céng

= Céu hoi
déng

Céu tra 101

Tao

Céng déng thuc . .
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A
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Xay dung do thi tri thac

Hinh 2. Quy trinh xdy duwng va truy vdn KG st dung LLaMA Index va GraphRAG.

A. XAY DUNG PO THI TRI THU'C
Qua trinh xay dwng d6 thi tri thirc bao gobm cac bwdc sau:

1. PHAN POAN VAN BAN

Mdt buéc tién xtr Iy quan trong trong xy dung db6 thi tri thirc, nhdm chia nhé tai liéu d4u vao thanh cac don vi
ngit nghia doc 14p, tao diéu kién thuin lgi cho viéc trich xuit thwc thé va quan hé. Phwong phap dé xuit trong
nghién cu ndy st dung mot chién lwgc phan doan linh hoat, két hop cac ranh gidi tw nhién ctia van ban (nhw ddu
xudng dong hodc diu cau) véi cac rang budc t6i wu héa d6 dai doan, nhadm dam bao cac doan vira dd ngin dé xt
1y hiéu qua, vira gitt dwgc tinh lién két ngir nghia.

Qua trinh phan doan dwoc thyc hién qua hai giai doan chinh: (1) tach van ban dwa trén cac ranh gi¢i ngit nghia ty
nhién, chdng han nhu cac doan vin hoic ciu cé y nghia hoan chinh; (2) tinh chinh d6 dai doan dé dap rng cac
ngudng tdi thiu va tdi da.

Phwong phap nay ddm bao cac doan van ban khong chi phu hgp cho cac thuat toan x& Iy ngén ngtr tw nhién (NLP)
ma con hd tro t8i wu hoéa viéc trich xuit thwc thé va quan hé trong cac buéc tiép theo. So véi cac phwong phap
phén doan don gidn nhw chia theo s6 tir ¢d dinh, chién lwoc ndy vwegt troi nho kha nang duy tri ngir canh va giam
thi€u m4t mat thong tin, ddc biét khi x( ly dit liéu khéng ciu tric phirc tap. Tuy nhién, viéc xac dinh cic ngudng
d0 dai tdi thiu va do dai tdi da doi héi cAn nhic cin than d€ tranh phan doan khong dong déu, dic biét véi cac vin
ban c6 ciu tric da dang.

2. TRICH XUAT THU'C THE VA QUAN HE

Mdt buérc ct 16i trong qua trinh xay dwng do thi tri thirc, nhdm nhan dién cac thanh phan ngit nghia quan trong
va cadc moi lién két gitra ching tr dit liéu vin ban khéng ciu trdc. Phwong phdp dé xuit st dung
GraphRAGExtractor, mOt thanh phin tuy chinh dwoc tich hop trong khung 1am viéc LLaMA Index, d€ tw dong trich
xudt cac bo ba tri thirc (subject-relation-object), hinh thanh nén tang cho ciu tric do thi tri thirc. Qua trinh nay



Pham Ngoc Bao, Dinh Hiing, Nguy&n Quang T4n, Nguyén Hoang Minh Nhat, Nguyén Thi Thiy A 53

tan dung strc manh ctia LLM d€ phan tich van ban, ddm bao kha ning nhin dién chinh xac cic thwc thé va quan hé
trong bdi canh ngtr nghia phic tap [4].

Quy trinh trich xuit dwoc thwe hién qua cac bwéc chinh sau:

Phan tich van ban bang LLM: M6t m6 hinh ngdn ngit 16n, chadng han nhw GPT-40-mini, dwoc stt dung dé xt ly
tirng doan van ban di phin doan. LLM nhén dién cic thwc thé (entities) - nhirng d6i twgng cé y nghia cu thé nhw
dia danh, t6 chirc, hodc sw kién - cung véi loai thwe thé (entity type) va mo ta chi tiét (entity description). Qua
trinh nay dwa trén kha ning hiéu ngtr canh ctia LLM, cho phép phan biét cic thuc thé cu thé véi cac khai niém
chung chung, tir d6 ning cao chat lwong trich xuit.

Pinh dang va lwu trit dir liéu: Cac thuc thé dugc biéu dién dwéi dang EntityNode, trong khi cdc quan hé giita
ching dwoc lru dwédi dang Relation. Mdi thuc thé va quan hé dwoc gan véi cac thudc tinh b6 sung (metadata), bao
gbm mo ta chi tiét, dwoc lwu trir dwdi cdc khéa nhw KG_NODES_KEY va KG_RELATIONS_KEY. C4u tric nay khong
chi @m bao tinh t6 chitc cia dit liéu ma con hd tro viéc truy xuat va suy ludn trong cac buéc sau cta quy trinh xay
dwng d6 thi tri thirc.

Phén tich ci phap phan héi LLM: D€ chuyén d6i diu ra cia LLM thanh dit liéu c6 ciu tric, mot ham phan tich ca
phép (parse_fn) dwgc 4p dung. Ham nay st dung cac ki thuit nhw biéu thirc chinh quy dé tach biét cac thuwc thé
va quan hé tir phdn hoi vin ban ctia LLM, ddm bao cac bd ba tri thirc dwoc dinh dang chinh x4c va nhit quan. Qua
trinh nay gidm thiéu 13i trich xuit va ting cwdong dd tin cdy cda dit lidéu dau ra.

Hwdéng dan trich xuit bang Prompt: M6t miu prompt (md ta & phan PHU LUC A.1) dwoc thiét ké can than duoc
st dung dé€ chi dao LLM trong viéc trich xuat cic bo ba tri thirc. Prompt nay xac dinh rd rang cac tiéu chi trich xuét,
chéng han nhu gi6i han s6 lwong bd ba t6i da cho méi doan vin ban va yéu ciu tap trung vao cac quan hé cé y
nghia ngit nghia, nhw “ndm tai”, “gan”, hoic “lién quan dén”. Mau prompt ciing yéu cau mo ta chi tiét cho mdi thuc
thé va quan hé, nhdm cung c4p thong tin bé sung c6 gia tri cho viéc xay dung dd thi tri thirc. CAu tric clia prompt
dwoc t6i wu héa d€ ddm bao LLM tao ra két qua nhit quan va pht hop véi muc tiéu cia hé thong [9].

Phwong phap trich xuit ndy mang lai nhiéu wu diém so véi cac ki thuat truyén théng, ching han nhw trich xuit
thwc thé dwa trén quy tdc hodc cAc mé hinh hoc may don gidn. Bing cach tAn dung kha ning hiéu ngit canh sau sic
ctia LLM, GraphRAGExtractor cé thé x(r Iy cac van ban phic tap va da dang, d6ng thoi gidm thiéu sy phu thudc vao
cac bd dir liéu hudn luyén 1én. Hon nita, viéc tich hgp cdc mo ta chi tiét vao metadata cho phép do thi tri thic lwu
gitt thong tin ngit cAnh phong phd, hd tro t6t hon cho céc (tng dung truy van ngdn ngit tw nhién va suy luan ngit
nghia.

Tuy nhién, qua trinh trich xuit cling dit ra mot s6 thach thirc. Sw phu thudc vao LLM c6 thé dan dén chi phi tinh
todn cao, dic biét khi x Iy khoi lwgng van ban 1én. Ngoai ra, chit lwgng trich xuit phu thudc vao thiét ké cta
prompt va kha ning phéan tich ctia mé hinh, doi héi sw tinh chinh lién tuc d€ dat hiéu qua tdi wu. Cac nghién ctru
twong lai c6 thé tp trung vao viéc cai thién hiéu suit cia GraphRAGExtractor, chang han bing cach tich hop cac
k§ thuat nén ngit nghia hodc gidm thiéu sai s trong phan tich ct phap, nhdm nang cao dd chinh xac va kha ning
mé& rong clia phwong phap [10].

Lwu trir d6 thi: Viéc leu triv cac thuwc thé va quan hé 1a mot buéc quan trong dé td chike di liéu tri thirc dwdi dang
cdu truc do thi, tao diéu kién cho viéc truy xuat va suy ludn hiéu qua. Phwong phap dé xuat stt dung GraphRAGStore,
mot 1&p m& rong cua SimplePropertyGraphStore, dwoc thiét k€ d€ quan ly cac thanh phin cta do6 thi tri thirc mot
cach c6 hé théng [4]. GraphRAGStore tan dung co sé& dit liéu dd thi, chdng han nhw Neo4j, dé biéu dién cac thuc
thé dwdi dang nut (nodes) va cac quan hé dwéi dang canh (edges), hinh thanh mot ciu tric lién két ngir nghia
manh mé.

Qua trinh Iwu trit bao gom viéc anh xa cac thwc thé va quan hé di trich xuit vao mot mé hinh d6 thi c6 hudng,
trong d6 mdi nut dai dién cho mot thuwc thé véi cac thudc tinh nhuw tén, loai thwc thé, va mé ta chi tiét, con mdi canh
biéu thi mot quan hé vé&i cac thudc tinh b sung nhw loai quan hé va ngit canh lién két. GraphRAGStore h tro luu
trir metadata phong phu, cho phép gin cac thong tin ngit canh vao tirng nit va canh, tir d6 nang cao kha ning truy
van va phan tich do thi.

D& dam bao tinh toan ven va hiéu qua, GraphRAGStore sir dung cac ky thuit tdi wu héa nhw 1ap chi muc nat va
canh, gilp tang téc dd truy xuit dir liéu, dic biét véi cac do thi tri thitc quy md 16n. So v&i cdc phwong phap leu
trir truyén théng nhw co sé dir liéu quan hé, cach ti€p can nay vwot trdi nho kha ning biéu dién cac méi quan hé
phtrc tap va hd tro cic thuit toan phan tich d6 thi tién tién. Tuy nhién, thach thitc nim & viéc quan ly tai nguyén
tinh todn khi d6 thi mé réng, doi héi cac chién lwge nén dit liéu hodc phin viing d6 thi d€ duy tri hiéu suét.

Dé tang cwong d6 tin cdy ctia qua trinh trich xudt thwc thé va quan hé, ching téi dé xuit tich hop cac co ché kiém
soat16i va danh gia do tin ciy vao quy trinh trich xuit dwa trén LLM. Cac co ché nay bao gom:
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Kiém soat 16i trong phan tich cti phap: P& xt¥ ly cac dau ra khong hop 1é tir LLM, mdt ham phan tich cti phap nang
cao (parse_fn) dwoc st dung, két hop cac bidu thirc chinh quy va kiém tra tinh hop 1€ cta dit liéu. Cac thwc thé
hodc quan hé khong dap tng cac tiéu chi dinh dang (vi du: tén thwc thé réng hodc quan hé khong c6 ngudn/dich)
sé bi loai bd, dong thoi dwoc ghi lai vao mot tép nhat ky (error_log.txt) dé theo ddi va phan tich 16i. Diéu ndy dam
béo rang chi cac b ba tri thirc hgp 1& dwoc dwa vao do thi tri thirc, gidm thiéu nguy co sai léch dit liéu.

Danh gia do tin cy cua triplet: Mdi thwc thé va quan hé trich xuit dwoc gdn mot diém do tin cay dwa trén cac tiéu
chi sau: (1) sy xuit hién cta thwc thé trong van ban gdc, (2) do dai va chi tiét ctia mé ta, va (3) tinh phu hop véi
ngit canh sinh hoc (trong trwedong hop nay 1a vé ca). Mot ham danh gia (score_triplet_reliability) tinh todn diém do6
tin cly, trong d6 cac thuwc thé va quan hé cé diém cao hon dwgc wu tién sir dung trong do thi. Ngoai ra, cic thuc

thé dwoc so sdnh véi mot danh sich cac thue thé da xac minh (vi du: “saumon”, “anguille européenne”) d€ dam
bao tinh chinh xac. Cac triplet c6 do tin cay thip dwoc danh diu trong metadata dé hd tro viéc tinh chinh sau nay.

Xt 1y 16i khi goi LLM: D€ xt ly cac 13i trong qud trinh goi API LLM (vi du: 16i két néi hoic qua tai), chung tdi 4p
dung co ché thit lai (retry) véi s Ian thiy t8i da 1a 3 va ghi log 16i chi tiét. Cac node khéng trich xuit dwgrc triplet
sé& duoc gin thé 16i trong metadata (error: "Khong tim thdy triplet tri thirc") dé dam bao quy trinh tiép tuc ma
khong bi gidn doan.

Phat hién cong déng: Phat hién cong dong 1a mot buéc quan trong dé td chirc cac thwe thé trong db thi tri thirc
thanh cac nhém cé y nghia ngit nghia, tir d6 ting cwdng kha ndng truy xuit va suy luin. Phwong phap dé xuit st
dung thuit todn Hierarchical Leiden, mot k§ thuit phin cum dwa trén d6 thi, € phén chia cac nut lién quan
thanh cac cong dong [11]. Thuit todn nay, dwoc trién khai théng qua thw vién graspologic, cai tién tir thuit toan
Leiden bang cach ap dung phan cum phan cip, cho phép phat hién cac cu tric cong dong & nhiéu cap do chi tiét.

So vGi cac phwong phap phin cum truyén thdng nhw K-means hodc DBSCAN, Hierarchical Leiden vwot troi nhe
kha nang xtr Iy do thi khéng ddng nhit ma khéng yéu cau xac dinh truwdc s6 lwgng cum. Viéc 4p dung ciu tric phan
cip cho phép kham pha cac cdng dong & cac cip dd khac nhau, tir cdc nhom nho chat ché dén cac nhém 16n hon,
bao quat hon. Tuy nhién, thuit toan nay c6 thé gip thach thirc vé chi phi tinh toan khi xt 1y cac do thi lén, doi hoi
cac ki thuat t6i wu hoa nhw phan viing dd thi hodc gidm do phic tap thuat toan trong cac trng dung thuec tién [12].

Tao ban tém tit cong dong: Tao ban tém tit cong dong 1a mdt budrc quan trong dé téng hop thong tin tir cac
nhém thurc thé trong db thi tri thitc, cung cip cai nhin téng quan vé cu triic ngit nghia va hd tro truy van hiéu qua.
Phwong phap nay st dung md hinh ngdn ngir 16n (LLM) dé tao ra cac ban tém tit ngidn gon nhung toan dién cho

X A A A 7z A 2 A s~ 7 ~ A Ny 7 7 2 7z < ~
moi cdng dong, dwa trén cdc mo ta quan hé giiva cac thuc thé trong cong dong d6. Cac ban tém tat dwec lwu triv
trong community_summary cia GraphRAGStore, dong vai tro nhw mot 16p tri thirc c6 dong dé ting téc do xi 1y
truy van [4].

Quaé trinh tao ban tém tit bit dau bang viéc thu thap théng tin tlr cac quan hé trong mdi cong déng, bao gom cac
cip thuc thé, loai quan hé, va mo ta chi tiét cda chung. LLM, ching han nhw GPT-40-mini, dwgc st dung dé phan
tich va téng hop cac théng tin nay, tao ra mot doan van xudi mach lac, tranh lap lai va wu tién cic khia canh ngtr
nghia quan trong. P& dam bao chit lwong, mot mau prompt (md ta & phan PHU LUC A.2) duoc thiét ké dé huéng
dan LLM tap trung vao viéc gop cac quan hé twong tw va dién dat theo cach tw nhién, phtt hop véi cac tng dung
hoi dap [9].

DE& dam bao d tin cAy cta cac ban tom tit cdng dong, chung toi bd sung mot buéc danh gia chit lwgng dau ra ca
LLM trong qua trinh téng hop. Cu thé:

Kiém tra tinh nhat quan: Cac ban tém tit duoc kiém tra d€ ddm bao rang chiing khoéng chira thong tin mau thuin
véi cac quan hé trong cdng dong. Mot ham kiém tra tinh nhit quan (validate_community_summary) so sdnh ban
tém tit v&i cac triplet gdc, loai bd cac thong tin khong phit hop hodc khong cé trong dit liéu ngudn.

Dénh gia do tin cly clia ban tém tat: Mdi ban tém tit dwgc gan mot diém do tin cay dwa trén mitc do bao quat ciia
théng tin va sy phtt hgp v&i ngir cdnh cia cong dong. Piém nay dwoc tinh dwa trén ty 1€ cic quan hé dwoc st dung
trong ban tém tit va do dai cia vin ban tém tit. Cic ban tém tit c6 di€ém th4p hon nguéng (vi du: 0.5) sé dwoc tao
lai bang cach diéu chinh prompt hoic st dung mot miu LLM khéc.

Cac cai tién nay ddm bao rdng ban tém tit cong dong khong chi ngin gon va mach lac ma con dang tin cay, giam
thiéu nguy co truyén b4 thong tin sai 1éch trong qua trinh truy van.

3. TRUY VAN PO THI TRI THU’C
Qua trinh truy vin dwgc thuwe hién béi GraphRAGQueryEngine, mot query engine tuy chinh, véi cac buéc sau:
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a) Truy xuit ban tém tat cong dong

Truy xuit ban tém tit cong dong 1a bwéc khéi dau trong quy trinh truy van do thi tri thirc, nhdm thu thap cac
théng tin c6 dong dai dién cho cdc nhém thwc thé cd lién két ngir nghia. Phwong phap dé xuit stit dung mot co ché
truy xudt tich hgp trong GraphRAGQueryEngine, tin dung GraphRAGStore dé 14y cac ban tém tit cong dong da
dwgc xay dung trwede d6 [4]. Cac ban tém tit ndy, duwgc lwu trit dwdi dang cac doan vin xudi ngit nghia, cung cip
mot cai nhin téng quan vé ciu tric va mdi quan hé giita cac thuc thé trong tirng cong ddng, tir d6 hd tro viée xt ly
cac truy van phirc tap.

Qua trinh truy xuit dwgc thiét ké d€ dam bao tinh hiéu qua va toan ven thong tin. M6i ban tém tit cong dong duoc
td chirc nhw mot don vi tri thirc ddc 1ap, chira cic mé ta tdng hop vé cac thwe thé va quan hé trong cong dong dé.
Dé t6i wu héa hiéu suit, hé thdng st dung cac ky thuét 1ap chi muc ngit nghia, cho phép truy xuat nhanh cac ban
tém tit phu hgp véi ngit canh truy van.

So véi cac phwong phép truy xult truyén théng, cach tiép cin nay vwot tréi nho kha nang xir 1y cac truy van ngén
ngit tw nhién va khai thac thong tin ngit nghia tir cac ban tém tit da duoc cd6 dong. Tuy nhién, thach thirc nim &
viéc dam bdo ring cic ban tém tit dwoc truy xuat bao quat toan bo thong tin lién quan, dic biét khi d6 thi tri thic
chira nhiéu céng dong véi cadc mirc dd chi tiét khac nhau. Cac cai tién twong lai c6 thé tip trung vao viéc tich hop
cac ky thuat xép hang ngir nghia hodc hoc sdu dé€ ning cao d6 chinh xac ctia qua trinh truy xuit [11] .

b) Tao ciu tra 1¢i trung gian

Viéc tao ciu tra 1o trung gian 1 mot buéc quan trong d€ sinh ra cac phan hoi cu thé cho truy van ngwoi dung dwa
trén cac ban tém tat cong dong. Phirong phap nay stt dung mot mé hinh ngén ngit 1&6n (LLM), chdng han nhw GPT-
40-mini, € phan tich tirng ban tém tt va tao ra mot cAu tra loi phit hop véi ndi dung truy van [4]. Qua trinh nay
tan dung kha ning hiéu ngit canh siu sic ctia LLM, cho phép hé théng sinh ra c4c ciu tra 1&i mang tinh ngir nghia
cao, thay vi chi dwa trén viéc khép tir khoa don gian.

Quy trinh tao cAu tra 1&i trung gian bat dau bang viéc két hop ban tém tit cong ddng véi truy van ngudi dung
théng qua moét mau prompt dwec thiét ké can than (md ta & phan PHU LUC A.3). Prompt nay chi dao LLM tap trung
vao viéc str dung thong tin trong ban tém tit, loai bé cac suy dodn bén ngoai, va tao ra cau tra 1&i ngin gon nhung
day du.

u diém clia phwong phap nay ndm & kha ning xir Iy cac truy van phitc tap yéu ciu suy ludn ngit nghia, chang han
nhw cac ciu héi doi hoi tong hop thoéng tin tir nhiéu khia canh. So véi cac hé théng truy van truyén thdng, viéc st
dung LLM cho phép tao ra cac cau tra 11 c6 tinh ty nhién va pht hop véi ngdn nglt ngwdi dung. Tuy nhién, thach
thirc bao gdm sw phu thudc vao chit lwgng ctia ban tém tit cdng dong va thiét ké prompt, cling nhw chi phi tinh
todn lién quan dén viéc goi LLM nhiéu 1an. C4c nghién ctu twong lai c6 thé kham pha cic kj thuit nén prompt
hodc t6i wu hda hiéu suit LLM dé€ cai thién kha nang mé& rong.

c) Tong hop cau tra 1oi

Téng hop ciu tra 1oi 12 bwdc cudi cung trong quy trinh truy van, nhidm két hop céc ciu tra 1o trung gian tir cac
cong dong thanh mot phan hoi cudi cing mach lac, ngan gon, va bao quat. Phwong phap nay st dung LLM d€ phan
tich va gdp cac cau tra 1oi trung gian, loai bé thong tin 13p lai va ddm bao rang phan hdi cudi ciing phan 4nh day da
cac khia canh quan trong ctia truy vin [4]. Qua trinh nay khéng chi ting cwong tinh chinh xac ma con cai thién trai
nghiém nguwoi dung bing cach cung cAp mdt cau tra loi thong nhat, dé hiéu.

Quy trinh téng hop bao gobm cic bwéc sau: (1) loc cac cau tra 1oi trung gian dé loai bo cac phan hoi khong lién quan
ho3c thiéu thong tin; (2) stt dung LLM dé phan tich va gdp cac ciu tra 1o con lai, wu tién cac thong tin b sung 1an
nhau; (3) tao ra mot cau tra 1&i cudi cing thdng qua mdt mau prompt (md ta & phan PHU LUC A.4) yéu ciu tinh
ngin gon va mach lac.

So véi cac phirong phap téng hop truyén théng, ching han nhw ghép ndi thi cong hodc dwa trén quy tic, cach tiép
can nay vwot troi nho kha nang xt 1y cac cau tra loi trung gian c¢6 do phirc tap va do dai khac nhau. Viéc st dung
LLM cho phép hé th6ng tw dong xac dinh cic théng tin quan trong va loai bo cac yéu td du thira, tir d6 cai thién
chit lwong phan hoi. Tuy nhién, thach thirc nim & viéc ddm bao tinh nhit quan gitta cac ciu tra 1&i trung gian va
qudn ly chi phi tinh toan khi xit Iy nhiéu cong dong. Cac huwdng nghién ciru twong lai ¢6 thé tip trung vao viéc phat
trién cac ki thuat tong hop hiéu qua hon, chng han nhw s dung cac mé hinh nhe hoic cac phwong phap hoc ting
cwong dé toi wu hda qua trinh nay [11].

d) Thang do danh gia
D& danh gia toan dién hiéu suit ctia hé théng hoi dap du lich dwa trén GraphRAG va Llamalndex, ching toi dé xuit
ba d6 do b6 sung: Kha ning tra 101 (Answerability) va Pap &rng yéu cu truy vin (Question Relevance/Requirement
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Satisfaction). Cac d6 do nay dwoc thiét k€ d€ danh gia kha ning phan hoi, tinh chinh xac va mrc d6 phu hop cta
cAu tra 1oi ddi véi truy vAn nguoi dung.

Kha ning tra 1oi (Answerability/Answer Coverage): Day 1a ty 1é truy vAn ma hé théng c6 thé tra 161 duworc, tirc
la khéng tra vé phan hoi "Khong tim thiy théng tin". D6 do nay phan dnh kha niang ctia hé thong trong viéc cung
cip cAu tra 101 cho cac truy vin dwa trén co sé tri thirc da xy dwng. Cong thirc: Answerability = (S6 truy vin c6
cau tra lo) / (T6ng s6 truy van). V&i mbi truy van, ki€ém tra phan hoéi ctia hé thdng. Néu hé théng c6 thé tra 101, thi
tinh 1a c6 tra 1oi. Tinh ty 1é phan tram s6 truy van dwoc tra 101 trén tdng s6 truy van.

Pap @ng yéu ciu truy vin (Question Relevance/Requirement Satisfaction): D6 do nay danh gia mic do ciu
tra 1o dap &ng dung trong tAm va yéu ciu cda truy van, ddm bao ciu tra 1&1 khong lan man, khéng thiéu y quan
trong va pht hop véi y dinh clia ngwoi dung. Cong thirc: Requirement Satisfaction = (T6ng diém dap rng yéu ciu)
/ (S6 cau tra loi da tra 1o1). Panh gid tha cong tirng ciu tra 1od, chdm diém theo thang 0-1, trong d6 1 la dap Gng
hoan toan va 0 1a khéng dap &ng. Tuy chon, cé thé chi tiét héa thanh thang 1-5, dwa trén céc tiéu chi: ding trong
tAm ciu hoi, dd y can thiét, khong thira, khong thi€u thong tin quan trong.

Dadi véi viéc danh gia, ching toi dung ca danh gia thi cong va danh gid tw déng véi LLM. Cu thé, & do do Answer
Coverage, chiing t6i sé& thuc hién gia thii cong truc ti€p, bang viéc tinh chinh Prompt trong qua trinh test, dé khi
ciu héi khong thé tra 1o dwoc thi sé trd vé mot ky hiéu di xac dinh trueéc, nhdm dé dang dém dwoc cac cAu ma hé
thong khong thé tra 1oi véi cac dir liéu hién cd. Véi dd do Requirement Satisfaction, chiing téi cling ding Prompt
dwa vao API lai ciu héi goc va ciu tra 1o d€ nho danh gid xem céu trd 1oi ¢6 da dap irng dwoc yéu ciu cla ciu hoi
hay chwra. O’ moi tredng hop déu danh gia bang cac phwong phap, Prompt nhw nhau dé dam bao dwoc tinh cong
bing trong danh gia.

1L KET QUA THU'C NGHIEM

Dataset: Chung tdi tién hanh thuc nghiém cdng viéc xay dung, truy xudt do thi tri thirc bdng GraphRAG voi
Llamalndex dé xiy dwng 3 hé hoi dap nhé dwoc gidi thiéu & Bang 1.

Bdng 1. GiGi thiéu chi tiét vé cdc hé héi ddp thuc nghiém

Hé héi dap Linh vyc Ngon ngiv Cac chu dé
1 Du lich Tiéng Viét Quan 1, Quan 3, Quan 5, Quan 10, Quan 11
2 Thé thao Tiéng Anh Béng da, Béng rd, Quan vot, Bong chuyén, Golf
3 Sinh hoc Tiéng Phap N&m, Bo sat, Cay than gd, Chim, C4

Vé&i mbi hé héi dap, ching toi sé stt dung 5 bai vin ban khac nhau vé 5 chi dé khac nhau trong linh vuc dé test.
Thir nghiém luan phién dit liéu van ban va tap cau héi ctia 5 chi dé. Mdi cht dé sé& thir nghiém véi 100 cau hdi,
tdng cong 500 ciu tit ca. Thir nghiém chit lwong tra 10i ciia hé hoi dap trén tirng tip dit liéu - cAu hdi cia tirng chu
dé, cAu héi ndm trong pham vi cia vin ban di cung cép.

Ngoai ra chdng t6i cling tién hanh truy xuit va trad 1o ciu hoi kiém tra véi hai phwong phap khac dé so sanh véi
hé théng GraphRAG+LImalndex, cho b&i Bang 2.

Bdng 2. Cdc phwong phdp st dung thyrc nghiém
STT Phwong phap Mo ta

1 LLM St dung API ctia OpenAl v&i mo6 hinh GPT-4o0-
mini, dwa thng cau héi test d€ nhan ciu tra 1oi
(Cau tra loi hoan toan dwa vao GPT)

2 BM25 St dwng thuit todn BM25 (Best Match 25) dé
lwa chon phan thong tin lién quan nhit, sau d6
truyén vao API OpenAl GPT-40-mini (Chi tra
10 dwa trén kién thirc truy van)

3 GraphRAG + Llamalndex Trich xuAt tir van ban diu vao tao do thi tri
thikc, sau d6 truy xuit dé tra loi. St dung GPT-
40-mini d€ tra 1 (Chi tra 1o dwa trén kién
thic truy van)

Két qua: K&t qua thwc nghiém dwoc trinh bay & cac bang sau:
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Bdng 3. Két qud thwc nghiém hé théng hdi ddp du lich tiéng Viét

Quan11 | Quan10 | Quéns Quén 3 Quén 1 TI;‘;‘I‘Ig
S5 ky tw ciia van ban 4379 4491 4076 4950 4113 4402
LLM’s Answer 0.92 0.73 0.88 0.71 0.90 0.83
Coverage
BMZ5 Answer 0.91 0.84 0.84 0.79 0.86 0.85
Coverage
Our Answer 0.95 0.96 0.89 0.93 0.92 0.93
Coverage
LLM's Requirement 0.90 0.73 0.85 0.69 0.88 0.81
Satisfaction
BM25 Requirement 0.86 0.90 0.79 0.87 0.82 0.85
Satisfaction
Our Requirement 0.92 0.94 0.86 0.91 0.89 0.89
Satisfaction
Bdng 4. Két qud thwc nghiém hé thdng hdi ddp thé thao tiéng Anh
. . . o " Béng Trung
Bong da Bdng ro Quan vot chuyén Golf binh
S6 ky tw ctia vin ban 4754 4823 4342 4157 4278 4,471
LLM’s Answer 0.75 0.86 0.70 0.85 0.94 0.82
Coverage
BMZ5 Answer 0.62 0.64 0.74 0.75 0.72 0.69
Coverage
Our Answer 0.84 0.87 0.87 0.86 0.94 0.88
Coverage
LLM’s Requirement 0.86 0.78 0.83 0.81 0.93 0.84
Satisfaction
BM25 Requirement 0.62 0.65 0.72 0.65 0.60 0.65
Satisfaction
Our Requirement 0.82 0.84 0.74 0.85 0.94 0.84
Satisfaction
Bdng 5. Két qud thwe nghiém hé théng hdi ddp sinh hoc tiéng Phdp
N4&m Bb sat Cay than Chim ca Trung
g0 binh
S5 ky tw ciia van ban 4577 4736 4616 4683 4429 4,608
LLM’s Answer 0.77 0.80 0.74 0.79 0.75 0.77
Coverage
BM25 Answer 0.65 0.64 0.62 0.71 0.62 0.65
Coverage
Our Answer 0.83 0.84 0.75 0.76 0.75 0.78
Coverage
LLM’s Requirement 0.74 0.76 0.83 0.81 0.73 0.77
Satisfaction
BM25 Requirement 0.63 0.64 0.72 0.71 0.70 0.68
Satisfaction
Our Requirement 0.81 0.76 0.76 0.77 0.78 0.78
Satisfaction

K&t qua cho thdy phwong phap GraphRAG + Llamalndex (goi tit 1a Ours) vuwot troi hon ca vé dd phu ciu tra loi
(Answer Coverage) 1an mitc d6 théa min yéu cau (Requirement Satisfaction) so v&i hai cach tiép can con lai, bat
ké linh vwrc hay ngdn ngit dau vao. Trung binh trén ba linh vwc, Our dat 6 pht 0.86 so véi 0.81 cia LLM thuin tay
va 0.73 ctia BM25+LLM; twong tw, mirc dd thoa man yéu ciu dat 0.87, cao hon dang ké so v&i 0.81 (LLM) va 0.73
(BM25) (xem Bang 3-5). Sw 6n dinh vé hiéu nang clia GraphRAG ciing dwoc thé hién qua hé s bién thién thip
gitra cac chu dé, chirng to kha ning khai quat tot hon khi lam viéc véi cac van ban c¢6 d6 dai va ciu tric ndi dung

khac nhau.
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Nhin chung, cac két qua minh chirng cho hai wu diém chi yéu ctia GraphRAG + Llamalndex:

Tang cwong do phi théng tin: bang cach xay dwng do thi tri thikc tir cdc doan vin ban, hé théng c6 kha ning khai
quat va truy cap da huéng cac thwe thé moi quan hé, nén it b sét théng tin hon so véi viéc chi dwa vao BM25 hay
dé LLM “tw do” sinh cAu tra 1oi.

Giam thiéu hién twgng sai 1éch va khéng nhit quan: BM25 va LLM dbi khi d4n dén mat ngit cadnh hoic tap
trung qua hep vao mot vai cau chira tir khoa, trong khi LLM thun tiy dé dwa ra thong tin khong chinh xac néu
thiéu di¥ liéu nén. Trong khi d6, GraphRAG gitip dinh hwéng truy van vao cac ciu tric da dwgc danh chi muc va
ndi két, tir d6 cai thién dang ké tinh chinh x4ac va nhit quan cda ciu tra 1oi.

Tuy nhién, phwong phap nay ciing doi hoi budc xit Iy tién dé - trich xuit va xay dwng d6 thi - khién chi phi tinh
todn va do phirc tap hé thong tang 1én. Trong twong lai, cin tdi wu ti€p thuit toan trich xuit quan hé va nén do thi
dé can bing gitta chat lwong tra 1 va hiéu ning trién khai thuc té.

IV. KET LUAN

LLaMA Index va GraphRAG dai dién cho mdt buéc tién quan trong trong viéc tw dong hda xay dwng va truy vdn do
thi tri thirc, mang lai hiéu qua vwot troi trong quan ly va truy xuit thong tin phitc tap. Phwong phap dé xuit trong
bai bdo cho phép trich xuit thwc thé, quan hé va x Iy truy vin ngbn ngtt tw nhién mét cach linh hoat, vwot xa cac
phwong phap truyén thong nhw SPARQL. Thwc nghiém trén tip dir liéu du lich Quan 10 (cii), TP. H6 Chi Minh da
chirng minh tinh kha thi va d6 chinh xac ctia hé théng. Tuy nhién, cic thach thirc vé chi phi tinh todn va chat lwong
dit liéu van can duoc giai quyét.

Nghién clru twong lai sé tip trung vao tdi wu hoéa hiéu suit tinh todn va mé rong &ng dung ctia LLaMA Index va
GraphRAG trong cac linh virc nhwr y hoc, gido duc va thwong mai dién tir, nhdm nang cao kha ning quan 1y tri thitc
va tim kiém ngir nghia.

V. LO1 CAM ON

Nghién ctu dwoc tai tré boi Trwong Pai hoc Ngoai ngir - Tin hoc Thanh phd H6 Chi Minh trong khuén khé bé tai
ma s6 HSV2024-06
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PHU LUC

1. Prompt dung cho trich xuit thuc thé - quan hé tlr van ban

Bdng 6. Prompt ding cho trich xudt thyc thé - quan hé tir vdn bdn

Thanh phan

Noi dung

Muc tiéu

Duwa trén vin ban dau vao, trich xuit cac thwc thé 1a dia danh hodc noi chén cu thé tai
Quén 10, Thanh ph6 H6 Chi Minh, cling v&i cadc méi quan hé ré rang gitta ching. Chi cac
dia danh c6 tén riéng (vi du: “Chg hoa H6 Thi Ky”, “Van Hanh Mall”) méi dwoc trich xudt;
cac khai niém chung chung nhw “Du lich”, “Am thwe” hodic “Khu vue” sé bi loai bo.

Rang budc

T6i da {max_knowledge_triplets} bd ba thwc thé - quan hé dwoc trich xuit, tip trung vao
thong tin hitu ich cho linh vyc du lich Quan 10.

Trich xuit thuc thé

M&éi thuc thé bao gdm: (i) entity_name - tén dia danh cu thé, viét hoa chir cai dau; (ii)
entity_type - loai dia danh (vi du: cho, trung tim thwong mai, dén chlia, quan ca phé, cong
vién); (iii) entity_description - md ta chi tiét lién quan dén hoat déng du lich va trai
nghiém cta du khach.

binh dang thuc thé

(“entity”\<entity,ame <entity_type>$$$$<entity_description>)

Trich xuit quan hé

o«

Xac dinh cac cdp thuc thé ngudn - dich c6 mdi quan hé rd rang nhuw “ndm tai”, “gan”,
“thudc khu vuc” hodc “c6 hoat ddng”. Mdi quan hé di kém mé ta nhdm lam rd gia tri du
lich.

binh dang quan hé

(“relationship”\<source,ntity <target_entity>\<relation <relationship_description>)

Dit liéu dau vao

Van ban: {text}

Két qua dau ra

Danh sach cac thwc thé va mai quan hé lién quan duy nhit dén cac dia danh du lich cu thé
tai Quan 10.

2. Prompt dung cho viéc tao cac ban tém tit cong dong

Bdng 7. Prompt diing cho viéc tao cdc bdn tém tdt cong dong

Thanh phin

Noi dung

Vai tro

Ban la mét chuyén gia phan tich d6 thi tri thirc trong linh vwe du lich.

Dit liéu d4au vao

Tép hop cac quan hé c6 dang: dia danh 1 — dia danh 2 — loai quan hé —» m6 ta chi tiét.

Tao mot ban tém tit ngin gon nhung day dud, phan 4nh toan dién nodi dung va ciu tric

Nhiém vu oA N :
' . cla cong dong du lich.
(1) S dung day du théng tin thwc thé — quan hé; (2) gdp cdc moi quan hé twong ty dé
Yéu ciu tranh 13p lai; (3) dién dat tw nhién, logic va lién mach; (4) wu tién thdong tin gitip ngudi doc
hiéu ré chivc ning va vai trd clia cac diém dén trong cong dong.
Muc dich Ban tém tit dwoc st dung 1am d4u vao cho hé théng héi-dap & cac budc tiép theo.

Phong cach viét

Vin xudi, ngén gon, rd rang; han ché liét ké cirng nhic, wu tién téng hop va khai quat.
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3. Prompt tao ciu tra 1&i trung gian ciia mdi cong dong

Bdng 8. Prompt tao cdu trd loi trung gian ctia mébi céng dong

Thanh phan

No§i dung

Dit liéu dau vao

Ban tém tit cong dong: {community_summary}

Cau héi {query}
Nhiém vu Tra 1o cau héi chi dwa trén ndi dung ctia ban tém tit cdng ddng dwoc cung cip.
Rang buéc Khéng st dung kién thirc bén ngoai; ciu tra loi phai chinh xac, ngin gon va ding trong

tam.

Trwong hop thiéu
thong tin

Né&u khong cé dd thong tin dé tra 1o, xuat ra: “Khong tim thiy thong tin trong ban tém tat”

Két qua dau ra

CAu tra 1oi ngan gon, phan 4nh ding ndi dung cda cong ddng twong ng.

4. Prompt dung dé tao ciu tra l1&i toan cuc cudi cing

Bdng 9. Prompt diing dé tao cdu trd l&i toan cuc cudi ciing

Thanh phin

Noi dung

Dit liéu dau vao

Tap hop cac ciu tra 1oi trung gian tir nhiéu cdng dong khac nhau: {filtered_answers}

Nhiém vu

Téng hop cac ciu tra 1oi trung gian thanh mot cau tra 1&i cudi cling, ngin gon, rd rang va
dAy dd thong tin.

Rang budc

Khong lap lai thong tin; khéng suy doan hodc bd sung kién thirc méi; chi st dung ndi dung
da c6 trong cac ciu tra 1oi trung gian; gop cic y twong dong.

Két qua dau ra

Cau tra 101 toan cuc, suc tich va khong dw thira.

APPLYING LLAMAINDEX AND GRAPHRAG FOR

KNOWLEDGE GRAPH CONSTRUCTION AND QUERYING

Pham Ngoc Bao, Dinh Hung, Nguyen Quang Tan, Nguyen Hoang Minh Nhat, Thuy-A Nguyen *

ABSTRACT— This paper presents a method that combines LLaMA Index and GraphRAG to construct and query knowledge
graphs from plain-text data. We introduce an automated pipeline for entity and relation extraction as well as community-
based summarization, integrating a large language model (LLM) with a community-detection algorithm. The resulting system
supports efficient processing of natural-language queries. Experiments on a tourism dataset from Ho Chi Minh City
demonstrate its ability to answer complex queries accurately. Empirical results show that our approach improves query-
response effectiveness by approximately 4% compared with using an LLM alone. We also discuss challenges related to
computational cost and the need for high-quality data, along with the method’s potential applications in knowledge
management and semantic search.

Keywords — Large Language Models, Knowledge Graph, GraphRAG, LLaMAIndex



Pham Ngoc Bao, Dinh Hiing, Nguy&n Quang T4n, Nguyén Hoang Minh Nhat, Nguyén Thi Thiy A

61

ThS. Nguyén Thi Thuy A nhan
bing thac si nganh Khoa hoc may
tinh tai trwong PH Khoa hoc tw
nhién, PHQG-TP.HCM vao nam 2018.
Hién tai Thac si Thiy A 1a gidng vién
tai khoa Cong nghé thong tin, tredng
PH Ngoai ngit -Tin hoc TP. H6 Chi
Minh (HUFLIT).

Hwéng nghién civu chinh: Xt Iy ngon
ngit tw nhién, Tri tué nhan tao.

TS. Pinh Hung nhan bing Thac si
Cong nghé thong tin tr Trwong Pai
hoc Khoa hoc tw nhién (PHQG-
TP.HCM) nim 2003, bing MBA tir
Pai hoc Lincoln nim 2014, va bing
Tién si tir Trweong Pai hoc Lac Hong
ndm 2020. Hién 6ng la Trudng
nganh Thwong mai dién tir tai
Trwong Pai hoc Ngoai ngit - Tin hoc
TP.HCM (HUFLIT).

Huéng nghién ctu chinh: Thwong
mai dién t, Quan tri kinh doanh, va Quan ly cong nghé thong
tin.

Ong Nguyén Hoang Minh Nhat
nhan bing Thac si Khoa hoc may tinh
tir Hoc vién Ky thudt quan sy (MTA)
vao nam 2016. Hién 6ng la gidng vién
B0 moén Khoa hoc mdy tinh, Khoa
Cong nghé thong tin, Trweong Pai hoc
Vin Hién (VHU).

Hwéng nghién ctu chinh: Tri tué
nhan tao, May hoc, X ly ngon ngit tw
nhién va Hé théng théng minh.

o,
LA

Pham Ngoc Bao t6t nghiép chuyén
nganh Khoa hoc dir liéu, nganh Cong
nghé thong tin tai Trweong PH Ngoai
nglt -Tin hoc TP. H6 Chi Minh
(HUFLIT). Hién dang hoc thac s tai
treong DH Cong Thwong TPHCM
(HUIT)

Hwdéng nghién ciru chinh: X Iy ngon
ngit ty nhién, Tri tué nhan tao.

Ong Nguy&n Quang T4n nhin bing
Tién si (Ph.D.) tir Truwdng Pai hoc
Qudc gia Belorussia (Lién x6 cii) vao
nam 1983. Hién tai la Trwéng Bo
mon thudc Khoa Cong nghé Thong
tin, trwdong Pai hoc Van Hién (VHU).
Huwéng nghién ctru chinh: Tri tué
nhin tao, Khai pha dir liéu lon,
eLearning, X ly Ngon ngit tw nhién
va Hé théng théng minh.



	VẬN DỤNG LLAMAINDEX VÀ GRAPHRAG CHO XÂY DỰNG VÀ
	TRUY VẤN ĐỒ THỊ TRI THỨC
	Phạm Ngọc Bảo1, Đinh Hùng1, Nguyễn Quang Tấn2, Nguyễn Hoàng Minh Nhật2, Nguyễn Thị Thúy A,*

	GIỚI THIỆU
	I. CƠ SỞ LÝ THUYẾT VÀ CÔNG NGHỆ LIÊN QUAN
	A. ĐỒ THỊ TRI THỨC
	B. XÂY DỰNG VÀ TRUY VẤN ĐỒ THỊ TRI THỨC
	C. GRAPHRAG
	D. LLAMA INDEX

	II. PHƯƠNG PHÁP ĐỀ XUẤT
	A. XÂY DỰNG ĐỒ THỊ TRI THỨC
	1. PHÂN ĐOẠN VĂN BẢN
	2. TRÍCH XUẤT THỰC THỂ VÀ QUAN HỆ
	3. TRUY VẤN ĐỒ THỊ TRI THỨC
	a) Truy xuất bản tóm tắt cộng đồng
	b) Tạo câu trả lời trung gian
	c) Tổng hợp câu trả lời
	d) Thang đo đánh giá



	III. KẾT QUẢ THỰC NGHIỆM
	IV. KẾT LUẬN
	V. LỜI CẢM ƠN
	VI. TÀI LIỆU THAM KHẢO
	PHỤ LỤC
	APPLYING LLAMAINDEX AND GRAPHRAG FOR
	KNOWLEDGE GRAPH CONSTRUCTION AND QUERYING
	Pham Ngoc Bao, Dinh Hung, Nguyen Quang Tan, Nguyen Hoang Minh Nhat, Thuy-A Nguyen *


