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I. Théng tin chung
1. Ho va tén sinh vién: Nguyén Puc Chung
2. Lop: 21TCLC Nhatl Mia s6 sinh vién: 102210030
3. Tén dé tai: Xay dung website hd trg du lich tich hop mé hinh ngdn ngir 16n
4. Nguoi huéng dan: TS.Nguyén Vin Hiéu Hoc ham/ hoc vi: Tién si
II. Nhan xét, danh gia do an tot nghiép
1. Vé tinh cép thiét, tinh méi, kha ning tmg dung cua dé tai: (diém tdi da 1a 2d)

4. Pé tai c6 gia tri khoa hoc/ c6 bai bao/ giai quyét van dé dit ra cua doanh nghiép hoic

nha truong: (diém tdi da 1a 1d)

III. Tinh thén, thai d§ 1am viéc ciia sinh vién: (diém tdi da 1d)
IV. Danh gia
1. Piém danh gia: ... /10 (liy dén 1 s 1é thap phan)
2. Dé nghi: [J Pugc bao vé dd 4n OB sung dé bao vé 1 Khong dugc bao vé
DPa Ning, ngay thang  nam 2025

Nguoi huong din



TOM TAT

Tén dé tai: Xay dung website hd trg du lich tich hgp mé hinh ngén ngir 16n
Sinh vién thwe hién: Nguyén Dirc Chung
S6 thé sinh vién: 102210030 Lép: 21TCLC Nhatl

Pé tai d6 4n “X4y dung website hd trg du lich tich hop mé hinh ngén ngi 16n” huéng
ti viéc tao ra mot nén tang web hién dai, hd tro nguoi dung trong viéc 1ap ké hoach va
t6 chtrc chuyén du lich mot cach thong minh va hiéu qua.

Hé thong cho phép ngudi dung tim kiém va so sanh gia khach san, vé may bay tir
nhiéu nguon dir liéu khac nhau, nho vao co ché tong hop va phan tich thong tin theo thoi
gian thyc. Qua do, nguoi dung co thé lua chon cac dich vu du lich phu hgp véi nhu cu
va ngan sach ca nhan.

Piém ndi bat ctia hé thong 1a viéc tich hop mé hinh ngon ngir 16n (LLM) va kién
trac multi-agent dé tao ra cac tro 1y 4o du lich thong minh. Nhirng agent nay c6 thé hd
trg ngudi ding trong nhiéu tinh huéng nhu:

Go1 ¥ lich trinh du lich ¢4 nhan hoéa dya trén sé thich va thoi gian.

Tu van lira chon diém dén, phuong tién di chuyén, va noi luu trd.

Hb tro giai dap thiac méic va xur 1y cac van dé phat sinh trong qua trinh 1én ké
hoach.

Trang web dugc xay dung véi giao dién than thién, t6i uu trai nghiém ngudi dung
va c6 kha ning mé rong dé dang trong twong lai. Du 4n ky vong s& mang lai gia tri thuc
tién cao trong linh vuc cong nghé du lich, gop phan s6 hoa va ca nhan hoa trai nghiém
cua du khach.

Em rat mong nhan dugc nhimng ¥ kién dong gop tir quy thay co va ban bé dé hoan

thién hé théng mot cach tot nhat.
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KHOA CONG NGHE THONG TIN

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: Nguyén Dirc Chung S thé sinh vién: 102210030

Lop: 21TCLC_Nhatl. Khoa: Cong nghé thong tin.

Nganh: Cong nghé thong tin ngdn ngir Nhat

1. Tén dé tai d6 an: Xay dung website hd trg du lich tich hop mé hinh ngén ngir 16n
2. Dé tai thudc dién: (1 C6 ky két thoa thuan s hitu tri tué ddi voi két qua thyc hién
3. Céc sb liéu va dir liéu ban dau: Khong cé.

4. Noi dung cac phan thuyét minh va tinh toan:

Noi dung ctia thuyét minh gdm:

Mé dau: Phan mé dau cua luan van, gidi thiéu vé nhu cau thuc t€ va 1y do thuc hién dé
tai, dong thot gidi thi¢u so luge vé dé tai va muc ti€u phai dat dugce, tinh nang va doi
tuong.

Chuwong 1. Co so Iy thuyét: trinh bay nhiing 1y thuyét 4p dung vao hé thng.
Chuwong 2. Phan tich thiét ké hé thong.

Chuwong 3. Két qua trién khai.

Két luan

5. Céac ban v&, d6 thi (ghi r0 céc loai va kich thudc ban ve): Khong co.

6. Ho tén nguoi hudng dan: TS. Nguyén Vin Hiéu

7. Ngay giao nhiém vu d6 an: 31/03/2025
8. Ngay hoan thanh db an: 15/06/2025
Pa Nang, ngay thang  nam 2025

Truéng Bomon .......................... Nguwoi huong din



LOI NOI PAU

Trong subt quéa trinh hoc tap tai Truong Pai hoc Bach Khoa — Pai hoc Da N'fmg,
cling nhu trong khoang thoi gian thuc hién va hoan thanh dd 4n tbt nghié¢p, em da nhan
duoc rat nhiéu su gitp d&, hudng dan va dong vién quy bau tir cac thay cd, gia dinh, ban

be va nhitng nguoi than yéu.

Trude hét, em xin bay t6 10ng biét on sdu sic dén Thay TS. Nguyén Vin Hiéu —
ngudi di truyén cam himg, tao dong luc hoc tip va dinh huéng chuyén mén cho em

trong sudt thoi gian hoc tai trudng.

Em xin chan thanh cam on cac Thay, C6 trong khoa Cong nghé Thong tin, cing véi
mot s6 Thay, Co dén tir cac khoa khac, va dic biét 1a cac Thay, C6 giang day tiéng Nhat
trong chuong trinh lién két voi Cong ty Sun*. Nho sy giang day tan tinh va sy hd tro
quy bau tir quy Thay C6, em di c6 dugc nén tang kién thire viing chac dé thuc hién d6

an tot nghiép cua minh.

Em cling xin gtri 161 cdm on chan thanh dén gia dinh va nguoi than — nhitng nguoi
da ludn ¢ bén, tin tuong, dong vién va tao moi dicu kién tot nhat dé em c6 thé yén tam

hoc tap va hoan thanh tbt chuong trinh hoc.

Cuoi cung, em xin cam on cac anh chi, ban be da dong hanh, chia sé va gitip 4o em

trong subt chang duong hoc tap va thuc hién dd an.

Du d3 nd luc hét minh, nhung chic chin trong qua trinh hoc tap va lam do an khong
tranh khoi nhiing thiéu sét. Em rat mong nhan dugc nhitng gép ¥ quy bau tir quy Thay
C6 va cac ban dé c6 thé hoan thién hon nita san pham d6 an ciing nhu tich lity thém kinh

nghiém cho ching dudng sip toi.

Tran trong cam on!



CAM DOAN

To61 xin cam doan:

1. Bao céo dd an t6t nghiép: Xay dung website hd trg du lich tich hop mé hinh
ngdn ngir 16n 1a cong trinh nghién ctru ciia minh ¢4 nhan tdi dudi sy huéng dan
tryc tiép ctia giang vién TS. Nguyén Vin Higu.

2. Toi da tu doc nghién cuu, dich tai ligu va téng hop cac kién thtrc da lam nén bao
c40 ndy va dam bao khong sao chép ¢ bat ctr dau.

3. Nhirng Iy thuyét luan van déu duoc sir dung tai liéu nhu toi da tham khao & phan
tai liéu tham khao da c6 trong bao céo.

Neéu c¢6 vi pham, t61 xin chiu hoan toan trach nhiém.

Sinh vién thuc hién

Nguyén DPtc Chung

i



MUC LUC

LOINOTDAU ...t i
CAM DOAN .t ettt ettt et e sa e e sbt e ettt e bt e ebeesabeesaneens 1
DANH SACH CAC BANG, HINH VE.......cooooiiiirinnineese e vi
MO DAU ...t 1
CHUONG I CO SO LY THUYET c.ooitiirrieieieeieeiseesesesessesssesses s sseessesesnes 4
1.1 Tong quan vé mO hinh NEON NG 10T .......v.eeeeeeeeee e 4
L1.T 0 DInh nghTa.....cccooiiiiieee e e e 4
112 CO ChE NOAE QONE ... 4
1.1.3  QUA trinh BUAN TUYEI ..o 4
114 CAC MO hINK NOT DAL...eeoierieiiriii et 5
1.1.5 Ung dung clia LLM .....oouoiieieieeeeceeeeeee e 5
1.1.6 Han ché va thACh thUC. ... 5

1.2 Prompt ENGINEETING ...cccuvvieiiiieiiiie it eiiee ettt eit e e tee et eeetaeeeebeeesnsaeesnsaaeensneees 5
2 R (1 V15 1V <) s o DR 5
1.2.2  Vai trd then chdt ctia Prompt ENgineering............c.oveueeeveeuveeeeeeeeeseeeeeeeeeeen 6
1.2.3  Céc chién lugc prompt pho BIEN..........o.veeveeeeeeeeeeeeeeeeeeee e 7
1.2.4 Nhuoc diém cta hoc dua trén | S20)101 0] AR USSR 7
1.2.5 Tinh chinh mo hinh..........coooii e, 7

1.3 Téng quan vé tac nhan va hé thdng da tAc NhAN ..........cc.co.oovevveveieeeeeeeeeeeeee s 8
1.3.1  KhAi 1M V& tAC NNAN ..o eseeen 8
1.3.2 He thOng da tAc MNAN .....vveeeeeeeeeeeeeeeeeeeeeee e 8
1.3.3  Qua trinh phat trién ctia hé théng da tAc NhAN .........coveveeveieeeeeeeeeee e, 8

1.3.4  Cac tac nhan ndi bat trong hé théng da tac nhan sir dung mé hinh ngdn ngir 16n

9
1.4 CONZ NGNE ST AUNG ..ottt ettt e et e e e ssae e saeesaeensaeens 11
R0 B -4 Ve ] 0 F: 31 o BTSRRI 11

il



1.4.2  LangGraph ..cocoueieeeiieeeeeee et e et s 12

1.4.3  FaSitfy & VUCJS coooiiiieiieeeee ettt ettt s 13
L4 4 PYERON cooiiiiiice ettt et e e e e e e e tae e e nnea s 13
1.4.5  POStEreSQL.....oeiiiiiiiiiee ettt e e e et e e e et e e e e ab e e e e e nbaeeeeennes 13
L.4.6 MONZODB ... e e e e 14

| g A B 10 Te] < N 14
1.5 Ki@m thit PRAN MBIM........oeeeeeeeeeeeeeeeeeeeee e 14
1.5.1  Kiém thir don vi (Unit teStiNg) .........c.coeveveveeeeeeeeeeeeeeeeeeee e, 14
1.5.2  Kiém thir ty d0ng trinh dUySt .......oooveveeeeeeeeeeeeeee e 14
L. KEE CHUEOMIE ... 15
CHUONG 2  PHAN TICH THIET KE HE THONG........c.cooiioeeeeeeeeeeeeeeeeene 16
2.1 PHAN HICR YU CAU ... 16
2,11 YU CAU CRTIC NANG ...t 16
2.1.2  Y&U CAU Phi ChUC NANG. .. ..o, 16
22 ThiGt K& N8 thONE ..o 17
221 SO A0 CA ST AUNE ..o 17
222 DEACtACA ST AUNG....uviiiiiiieeiiieeee et e s 19
223 SO @O tUAN U ..o nen e eaes 20
224 ThiCt K& tAC NNAN.........oovveiveceeceeeeeeeee e 21
2.2.5  ThiCt K& €O SO Al U ..ovoveveveeeeeeeeeeeeeee e 30
2.2.6  Thibt K& GIa0 dIBN ..ot 31
CHUONG 3  KET QUA TRIEN KHAL...oo oottt eeeeeeeeee e eeeeeeee e eeeeee 34
3.1 Giao di€n chuong trinh ........cccviiiiieieee e e 34
3.1.1  Giao dién tim KhAch SAn ...........ccooiiiiiiiiiiiiiiiiee e 34
3.1.2  Giao di€n tim V€ MAY DAY ....eeeveiieiiieieeieeee e 35

3. 1.3 G1a0 di€n ChatbhOt ... .. e 36
B2 KABIM THUT ..ot 36
32,1 KA@M thil G0N Vi.eovoovoiviieceeeeeeeeeeeeeeeee e 36
3.2.2  Kiém tht ty dong trinh duyét bang selenium .............ccooveveeeeeeevereeeeennnn. 37

v



3.3Tinh chinh MO RINN .o e

Két ludn ...

Tai liéu tham khao



DANH SACH CAC BANG, HINH VE

Bang 1.1 CAC MO NINh 001 DAL ...t 5
Bang 2.1 Dic ta ca sir dung chirc nang tim kiém Khach san.............cocooovveeveivevreeseenenn, 19
Bang 2.2 Pic ta ca sir dung chirc ning tim kiém chuyén bay ............cocooveeeeeeeeeeeennn. 19
BaAng 2.3 BANZ USETS...ceiiiuiiiiiiiiiiiiee ettt e ettt e e sttt e e e sttt e e e et eeessabeaeeseaneees 30
Bang 2.4 BANG hOte1S ...oouviiiiiiiiee e e 31
Hinh 1.1 Bing AI dua thong tin khong chinh x4c V& Superbowl............coocevvvivevveeeieceeane. 5
Hinh 1.2 Viéc goi y chudi suy nghi cho phép cdc mé hinh ngdn ngit 16n giai quyét cac nhiém

vu s6 hoc, 1y luan thong thuong va 1y luan tuong trung phirc tap [5]...eveeeveeeereeeeeene 7
Hinh 1.3 Kién tric REACE AZENt ........eeveeeeeeeeeeeeeeeeeeee oo 9
Hinh 1.4 Két hop suy luan va hanh dong t6t hon phuong phap chi sir dung suy luan hoic

hanh AONG TIENG 1€ ...c..eeiieiiiieee et e e e e e e e s 10
Hinh 1.5 Kién traic Phan tl €O DAN ...........oveveeeeeeeeee et eeeee 11
Hinh 2.1 SO d0 ca ST dUNG tONG QUAL ...t eeeean 17
Hinh 2.2 Phan i so d0 ca sit dung tim kiém Khach San .............co.evveueeeeeeeeeeeeeeeeean. 18
Hinh 2.3 Phan i so d0 ca st dung tim kiém chuyén bay ...........cocovveueeeieeeeeeeeeeeeenn. 18
Hinh 2.4 Phan i so d0 ca st dung trd chuyén voi chatbot............c.eveeeeeeeeeeeeeeeeeeeeean. 18
Hinh 2.5 So dd tuan tu cta ca sit dung tim khach san...........ccccoeeviiiiiiiiniiieceeeeeee, 20
Hinh 2.6 So d6 tuan ty ctia ca st dung tim chuy@n bay............oooeeveeeeeeieeeeeeeeeeeeeeee. 21
Hinh 2.7 Biéu d6 hoat dong cua tac nhan tim kiém dia diém du lich.........ccccocoveevevennne. 22
Hinh 2.8 Biéu d6 hoat dong ctia tac nhan tim kiém phuong tién di chuyén...................... 23
Hinh 2.9 Biéu do hoat dong clia tic nhan tim Kiém qUan An .............cooovvevevrverereeeeenenen. 25
Hinh 2.10 Biéu db hoat dong ctia tac nhan tim kiém khach san..........c..ccccccoovvrereennnse. 26
Hinh 2.11 Biéu d6 hoat dong cua tac nhan 1én lich trinh...........cccoooovvvvveveeveieeeeeeen, 27
Hinh 2.12 Thiét ké cac giao dién chirc ning cia hé théng trén nén tang Visily ................. 31
Hinh 2.13 Giao dién tim kiém va g0i ¥ KhACh SAN.........o.ovivoeeeeeeeeeeeeeeeeeeeee e 32
Hinh 2.14 Giao dién danh sach khach san theo bO 10C .......oovvvimiiiviiiiiiiiii e, 32
Hinh 2.15 Giao dién tim Kiém chuy@n DAY ............coveveemevieeeeeeeeeeeeeeeeeeeeeee e 33
Hinh 2.16 Giao dién két qua tim kiém chuyén bay............cooveveeueeeeeeeeeeeeeeeeeeeeeeeees 33
Hinh 3.1 Tim Kieém KRACH SAN ....vouuvienrieciiceieciesiie st sesssseees 34
Hinh 3.2 Hién thj gia khach san trén nhiéu nha cung cip khac nhau ..........cccoocovveueeeeennen.. 34
Hinh 3.3 Tim kiém vé may bay, c6 thé tim nhiéu chuyén bay............cooeveeeeeeeeeeeeeeennn. 35

vi



Hinh 3.4 Két qua tim kiém vé may bay tir nhiéu nha ban vé khac nhau .............cccoocc........ 35

Hinh 3.5 Lén ké hoach du TEh ...t 36
Hinh 3.6 Chatbot sir dung cong cu d& tim V6 tAU........c.oovoveveeeeeeeeeeeeeeeeeee oo 36
Hinh 3.7 Kiém thir cong cu tim kiém vé xe KhACh ..........oocovvviviieiieeeeeeee e, 36
Hinh 3.8 Kiém thir cong cu tim Kiém vé tAu DO ..........ovoveeveevereeeeeeeeeeeeeee e, 37
Hinh 3.9 Kiém thtr cong cu tim Kiém vé MAY DAY .......ouoveveeeeeeeeeeeeeeeeeeeeeeee e 37
Hinh 3.10 Kiém thir giao dién dang Ky tai KNOAN .......c.ovoveveeeeeeeeeeeeeeeeeeee e 37
Hinh 3.11 Kiém thir gia0 dién dANE NDAD «...o.vveeeeeeeeeeeeeee e 38
Hinh 3.12 Kiém thur giao di¢n tim KIEM KNACH SAI v 38
Hinh 3.13 Tép dit liéu mu @€ tinh chinh cho tac nhan tim dia diém du lich........ccccoove..e. 39
Hinh 3.14 Két qua tinh chinh mé hinh Gemini 2.0 trén Google Vertex Al ........................ 39

vil



Xdy dung website hé tro du lich tich hop moé hinh ngon ngir Ion

MO DAU

1. Ly do chon dé tai

Trong ky nguyén s6 hoa hién nay, nganh du lich dang chtng kién mét sy chuyén doi
sdu sac, nhung van ton tai nhiéu rao can dang ké d6i véi trai nghiém du khach. Qué trinh
1én ké hoach cho mdt chuyén di van con phirc tap, doi hoi ngudi dung phai thu thap
thong tin tur nhiéu nguén khéac nhau, tu thiét ké lich trinh phu hop, va can nhéc vo s6 lua
chon vé diém dén, hoat dong, phuong tién di chuyén va luu tra. Diéu nay khong chi tdn
thoi gian ma con tao ra cam gidc qua tai thong tin, khién nhiéu ngudi bo 15 nhing trai
nghiém tuyét voi vi khong cé du kién thic hodc ngudn luc dé 1ap ké hoach hiéu qua.

Sy phat trién vuot bac ciia cic mé hinh ngdn ngit 16n (LLM) di mo ra co hdi chua
ting c6 dé giai quyét nhimg thach thirc trong trai nghiém du lich. Pic biét, hé théng
multi-agent - noi cic agent chuyén biét dugc thiét ké dé phéi hop va hd trg 14n nhau -
c6 tiém ning cach mang hoa cach thirc con ngudi kham pha va trai nghiém du lich. Cac
agent ndy c6 thé dong vai trd nhu nhitng chuyén gia do vé cac diém dén, nha hoach dinh
lich trinh thong minh, trg 1y tim kiém thong tin va tu van vién ca nhan, tat ca hoat dong

hai hoa trong mot h¢ sinh thai tich hop.

Thi trudng du lich Viét Nam, véi sy phat trién manh mé va nhu cu ngdy cang ting
vé cac giai phap du lich théng minh, dang thiéu ving mot nén tang toan dién c6 kha
nang két hop tri tué nhan tao tién tién dé mang dén trai nghiém lap ké hoach du lich
muot ma va ca nhan hoa. Dé tai ndy ra doi nham khoa 1ap khoang tréng do, tao ra mot
hé thong khong chi gitip nguoi dung tim kiém va so sanh dich vy, ma con tré thanh
ngudi ban dong hanh thong thai trong sudt hanh trinh khdm pha cua ho.

2. Muc tiéu va nhiém vu dé tai

Dé tai hudng dén viée phat trién mot hé sinh thai du lich thong minh dya trén kién
truc multi LLM agents, nham céach mang hoa trai nghiém lap ké hoach va thuc hién
chuyén di ctia nguoi dung.

Muc tiéu cu thé bao gém:

- Xay dung nén tang du lich toan dién voi kha niang twong tac ty nhién thong qua
chatbot da chuc nang, gitp nguoi dung tiép can thong tin va dich vu du lich mot
cach truc quan va hi¢u qua.

- Phat trién hé thong tu van va xay dung lich trinh du lich thong minh, c6 kha ning

ca nhan hoa cao dua trén sé thich, ngan sach va thoi gian cua nguoi dung.

Sinh vién thyuc hién: Nguyén Pic Chung Huéng dan: TS Nguyén Vin Hiéu 1



Xdy dung website hé tro du lich tich hop moé hinh ngon ngir Ion

Tich hop co ché tim kiém va cung cip thong tin chi tiét vé cac diém dén du lich,
bao gém dac trung van hoa, am thuc, dia diém tham quan va cac hoat dong trai
nghi¢m.

Xay dung hé théng so sanh gia va dich vu tir nhiéu nha cung cap khac nhau, gitp
ngudi dung dua ra quyét dinh toi wu vé chi phi va chét luong.

Tao ra trai nghiém nguoi dung lién mach, trong d6 ho ¢6 thé chuyén doi muot

ma gifra viéc tim hiéu thong tin, 1ap ké hoach, so sanh va dat dich vu.

Nhiém vu:

Xay dung agent chuyén biét vé lich trinh du lich, c6 kha ning thiét ké cac hanh
trinh phu hop véi thoi gian, ngan sach, s thich va nhu cau dic biét ctia nguoi
dung.

Phat trién agent chuyén vé kién thtrc du lich, c6 thé cung cip thong tin chi tiét vé
van hoa, lich str, am thue, cac hoat dong giai tri, va bi quyét dia phuong tai cac
diém dén.

Tao lap agent tim kiém va phan tich thong tin chuyén bay, v4i kha ning xac dinh
cac lya chon t6i wu vé gia ca, thoi gian bay, va tién nghi.

Thiét ké agent chuyén vé danh gia va so sanh khach san, tip trung vao céc tiéu
chi nhu vi tri, ti€n nghi, chét lvong dich vu va gia tri dem lai.

Phat trién co ché phdi hop va tich hop gitta cac agent dé tao ra trai nghiém dong
nhit va thong subt cho ngudi ding.

Xay dyng hé théng luu trit va quan 1y lich trinh, cho phép ngudi ding chinh sira,
luu va chia sé ké hoach du lich cta ho.

Thiét ké giao dién website than thi€n, dap ung trén nhiéu thiét bi, vai trong tam

la tao ra trai nghi€ém twong tac tu nhién va truc quan.

3. D6i twong va pham vi dé tai

Déi tuong:

Nguoi dung ca nhan: Bao gom du khach trong nudc va quoc t€ ¢é nhu cau 1ap ké

hoach du lich, tir nhitng nguoi méi bat dau dén nhitng du khach c6 kinh nghiém.

Pham vi:

Khu vyc dia ly: Tap trung véo thi truong du lich Viét Nam va cac diém dén quéc
té pho bién v6i du khach Viét Nam.

Ngbn ngit hd tro: Tiéng Viét 1a ngdn ngit chinh, c¢6 hd tro tiéng Anh cho du khach
quéc té.

Loai hinh du lich: H0 trg da dang loai hinh du lich nhu vin hoa, am thuc, mao

hiém, nghi dudng, va du lich xanh.

Sinh vién thyuc hién: Nguyén Pic Chung Huéng dan: TS Nguyén Vin Hiéu 2
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- Dich vu hd tro: Théng tin chuyén bay néi dia va qudc té, danh gia va dit phong
khach san, 1ap lich trinh du lich, thong tin vé diém dén va hoat dong dia phuong.

- Tinh ning so sanh: Kha ning so sanh gia ca va dich vu tir cac nha cung cip 16n
trong nudc.

4. Phuong phap thuc hién
- Nghién ctru va phan tich yéu cau

» Khao sat nhu ciu ngudi dung: Thuc hién khao sat va phong van du khach trong
nudc va quéc té dé x4c dinh cac nhu ciu cu thé nhu 1ap lich trinh, tim kiém thong
tin diém dén, va so sanh dich vu. Thu thap dir liéu vé s¢ thich, ngan sach, va thach
thirc ma ho gap phai.

» Phan tich hé thong hién c6: Nghién ctru cac nén tang du lich truc tuyén pho bién
(nhu TripAdvisor, Booking.com) dé danh gia diém manh, diém yéu va xac dinh
cac tinh nang doc ddo ma hé thong méi co thé cung cap.

»  Xaéc dinh yéu cau: Lap danh sach yéu cu chtrc nang (vi dy: 1ap lich trinh, tu vn
diém dén) va phi chtrc ning (vi du: hiéu suét, bao mat) dua trén két qua khao sat
va phan tich.

- Thiét ké kién trac hé thong

= MBS hinh multi-agent: Thiét ké hé thong v&i cac agent chuyén biét, bao gdm:

e Agent lich trinh: Thiét ké dé tao lich trinh t6i vu dua trén sé thich, thoi
gian va ngan sach cua nguoi dung.

e Agent kién thtrc du lich: Cung cap thong tin vé vin hoa, am thuc, va hoat
dong tai cac diém dén.

e Agent chuyén bay: Phén tich dir liéu chuyén bay dé dua ra lya chon tét
nhit v& gia ca va tién nghi.

e Agent khach san: So sanh khach san dya trén vi tri, tién nghi va danh gia.

» He¢ thdng quan 1y agent: Phat trién mot orchestrator dé diéu phdi hoat dong
clia cac agent, dam bao chung phdi hop hiéu qua va cung cip két qua dong
nhit.
- Phat trién cac LLM agents

» Lua chon md hinh ngén ngir 16n: Str dung cac LLM tién tién nhu GPT-3, BERT
hodc cac mé hinh tuong tu dé xay dung cac agent c6 kha ning hiéu va phan hoi
ngon ngtt tu nhién.

» Huén luyén va tinh chinh: Fine-tune cac moé hinh trén dir 1i€u du lich cu thé (vi
du: mé ta diém dén, danh gia khach san) dé ting d6 chinh xac va phu hop véi bdi
canh du lich.
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CHUONG 1 CO SO LY THUYET

1.1 Tong quan vé md hinh ngén ngir 16n
1.1.1 Dinh nghia

Mo hinh ngén ngit 16n (LLM) 1a mét loai mé hinh hoc siu dugce hudn luyén trén
luong 16n dir liéu van ban dé hiéu, sinh va thao tdc ngdn ngit ty nhién. LLM sir dung
kién tric Transformer, dugc gidi thidu 1an ddu boi Vaswani et al. (2017) trong bai bao
“Attention is All You Need” [1]. Kién tric nay thay thé hoan toan co ché tuan tu cta
RNN va LSTM trudc ddy bang co ché self-attention, gitip cai thién kha ning hoc quan
hé dai han gitra cac tur trong cau.
1.1.2 Co ché hoat djng
1. M4 hoa ngit canh bang Self-Attention

Trong LLM, self-attention giup mo hinh hoc duoc mdi quan hé gifra cac tir trong
cing mot cau hodc doan vin, cho phép hiéu ngit canh sau sic hon. Vi dy, trong cau
“Con méo dang nam trén tham, né dang ngi”, LLM c6 thé hiéu “n6” dé cap dén “con
meo”.
2. Kién trac Transformer

Kién trac Transformer bao gdm hai phan chinh:

- Encoder: xir Iy vin ban dau vao (dung trong cic mo hinh nhu BERT).

- Decoder: sinh vin ban dau ra (dung trong cac mé hinh nhu GPT).

Céc LLM hién dai nhu GPT-3, GPT-4 stir dung decoder-only Transformer, nghia la
chi dua vao phan sinh ngén ngf tir trai sang phai.
3. Du doan xac suit ¢ diéu kién

LLM hoc cach du doan tir tiép theo dua trén chudi tr trude do. Diéu nay duogc goi la
mo hinh ngdn ngit ty hdi quy (autoregressive language modeling).
1.1.3 Qud trinh huén luyén

LLM duogc huan luyén trén hang ty token (don vi tir/ciu) tir cac ngudn dit liéu nhu
sach, trang web, tai liéu k¥ thuat, v.v. Huén luyén thuong bao gé)m hai giai doan:

Pretraining: mé hinh hoc ciu triic ngdén ngit chung trén tap dit liéu 16n khong gan
nhan.

Fine-tuning (tinh chinh): mé hinh dugc tinh chinh dé thyc hién cac nhiém vu cu thé
nhu tra 16i cau hoi, tém tit, dich thuat,...

Mot s6 LLM hién dai con st dung Instruction Tuning va Reinforcement Learning
with Human Feedback (RLHF) nhu trong GPT-4
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1.1.4 Cdc mé hinh néi bt

Bdng 1.1 Cdc mé hinh néi bat

Mo hinh | T chirc phat trién | Thoi diém ra mat Quy mo Mo hinh
BERT Google 2018 340M tham sd BERT
GPT-3 OpenAl 2020 175B tham sd GPT-3
PalLM Google 2022 540B tham sb PalLM
GPT-4 OpenAl 2023 Udc tinh > 1T GPT-4

tham s

Claude, | Anthropic, Google 2023-2024 Lon, chua cong Claude,

Gemini DeepMind bd day du Gemini

1.1.5 Ung dung ciia LLM

LLM hién nay di duoc tmg dung rong rii trong nhiéu linh vuc nhu:

- Xu 1y ngdn ngit ty nhién (NLP): dich mdy, tom tat vin ban, phan loai vin ban.
- Trg ly do: nhu ChatGPT, Claude, Gemini.

- Viét code va hd tro 1ap trinh: GitHub Copilot, Code Llama.

- Hé thdng da tac nhan: phdi hop nhiéu LLM dé giai bai toan phuc tap.

1.1.6 Han ché va thdch thirc

Du rat manh, LLLM van con mot s6 di€m yeéu:

Ao gidc thong tin: c6 thé “bia” ra thong tin khong chinh xac.
Chi phi tinh toan 16n: yéu cau tai nguyén huén luyén va van hanh rat cao.
Tinh minh bach: kho 1y giai cich m hinh dua ra két qua.

Bao mat va dao dtrc: ¢6 nguy co bi lam dung dé tao nodi dung sai I¢ch.

e g Who won the superbowl?

Cavmtvafrny errvwers S pou

The Super Bowt s the mmu Aovorcan footbal game that determines the chamgion of the Nasonal
Fooral League (NFL) ' . The most recent Super Bow! was Super Bowl LVL which was held on February
6, 2023 ot Sofl Stadum i Inglewcod, Californin * T -n\moﬁmuomnulmw

Cacdas e Akt Vs Frna - s Pllaka b A T

The most recent Super Bowl was Super Bowl LVI,

L L—_—— SRR S SR —— ]

Eagles who defeatéd the Kansas City Chiefs by 31-24

lsammane: | maiipedianyg ] spongoewscom 3

Hinh 1.1 Bing A diwea théng tin khéong chinh xdc vé superbowl

1.2 Prompt Engineering
1.2.1 Khai niém

Prompt Engineering 1a k¥ thuét thiét ké cac 1énh dau vao (prompt) nham hudng din

mo hinh ngdn ngit 16n (LLM) tao ra dau ra mong mudn. Thay vi huin luyén lai mé hinh
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hodc diéu chinh tham s6 ndi bo, prompt engineering tan dung tri thirc da hoc san dé

"dinh huéng" hanh vi cia mo hinh qua ct phép va cdu triic dau vao.

V61 sy phat trién manh mé& cua cac LLM nhu GPT-4, Claude hoidc Gemini, prompt
khong con la don gian mdt cau hoi, ma da trd thanh mdt “giao dién lap trinh mém déo”
dé khai thac sirc manh tiém an ctia md hinh.

1.2.2 Vai tro then chét ciia Prompt Engineering
Trong thuc té trién khai, prompt engineering dugc coi 1a yéu t6 quan trong nhat anh

huong dén chat lugng dau ra cia LLM. M6t md hinh manh dén dau cling co thé tao ra

két qua kém néu prompt dugc viét mo ho, khong rd rang hodc khong phi hop véi ngir
canh. Nguoc lai, mot prompt tt c6 thé:

- Giam thiéu 15i sai hodc thong tin khong chinh xAc.

- Tang kha nang suy luan da budc va phan tich logic.

- Cai thién d6 mach lac va do chinh xac cua cau tra 101.

- Tai sir dung mo hinh da nhiém ma khong can huan luyén thém.

Céc nghién ctru gan ddy da ching minh rang viéc 4p dung ky thuat prompt
engineering c6 thé cai thién dang ké hiéu suat ctia cac mo hinh ngén ngi 16n (LLM) trén
nhiéu tac vu khac nhau:

- Nghién ctru ctia Cole (2024): Trong bai viét "26 principles for prompt engineering
to increase LLM accuracy 57%", tac gia da tong hop 26 nguyén tac thiét ké prompt
gitip ting do chinh xac ctia mo hinh LLaMA-1/2 1én dén 57% va GPT-4 1én dén 67%
trén céc tac vu xur ly ngon ngtr ty nhién.

- Nghién ciru cua Sahoo et al. (2024): cac tac gia da khao sat hé théng cac ki thuat
prompt engineering va ung dung cua chung trong cac linh vuc nhu cham séc suc
khoe, gido duc va khoa hoc vat liéu. Nghién ctru nhan manh rang prompt engineering
c6 thé cai thién dang ké do chinh x4c va d6 tin cdy cia LLM trong céc tac vu chuyén
biét. [2]

- Nghién ctru cua Xiong et al. (2024): cac tac gia da danh gia cac ky thuat prompt
engineering nhu Chain-of-Thought va Self-Probing, cho thay rang cac k¥ thuat nay
c6 thé cai thién d6 chinh xac va hiéu chuan do tin cay cua mo hinh trong cac tac vu
hiéu ngdén ngir ty nhién. [3]

- Nghién ctru ctia Zhou et al. (2022): cac tac gia dd dé xuat phuong phap Automatic
Prompt Engineer (APE) dé tu dong tao va lya chon prompt hi¢u qua, gitp cai thién

hiéu suat ciia LLM trén 24 tac vu x{r Iy ngon ngir ty nhién. [4]
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Standard Prompting Chain-of-Thought Prompting

& Roger has % lennis bals. He buys 2 mone cans of O: P s 5§ lwnnis halle. Hi Buys 2 mon cees ol

iannis baks. Each can has 3 wnni bals. Hos many iennm bals Eack can hias 3 enns halle How many

tannis baks doss he R now? lenni bals does e Faesn nos Y

A The answer s 11 A wharied with B bale. 2 core of 1 iannos halls
pach is 6 iennis bals. S =6 = 185 Tne ongwer s 11

€: The caleleda had 23 apples. I they used 20 e

makn funch and boughl & mobn, Fow many apnies 2 i calubans Pud 33 apples. 11 iy e J0 G

iy thasy Fawve? make lunch ond boughl & mone, hosw many appkes

do thay hava?

A The answer s 27 x Hhmwﬁmw
Exught B man apiks, 4o thay Fave 3 0 8= 0, T

arawnr s 5. o

Hinh 1.2 Viéc goi y chudi suy nghi cho phép cdc mé hinh ngén ngit I6n gidi quyét cdc

nhiém vu s6 hoc, 1y ludn théng thuong va Iy ludn twong trung phitc tap [5]

1.2.3 Cic chién lwgc prompt phé bién

Zero-shot Prompting: Yéu ciu mé hinh thyc hién nhiém vu ma khong can vi du minh
hoa. Chién lugc nay doi hoi prompt rd rang, cu thé.

Few-shot Prompting: Cung cip mdt vai vi du ngay trong prompt dé moé hinh hoc
theo cdu trac hodc phong cach mong mudn.

Chain-of-thought Prompting: Huéng dan mo hinh gidi thich timg budc suy luan
truge khi dua ra cau tra 101 cudi cung. R4t hiéu qua trong céc bai toan logic, toan hoc,
hodc lap luan.

Instruction-based Prompting: Str dung cau 1énh truc tiép nhu “Giai thich”, “So sanh”,
“Tém tit”. Hinh thtrc nay thudng di kém cac quy tic dinh dang cy thé.

Role-based Prompting: Géan vai trd cho md hinh dé diéu chinh vin phong va noi

dung, vi du: “Ban la bac si”, “Ban 1a lap trinh vién Python chuyén nghiép”.

1.2.4 Nhwoc diém ciia hoc dwa trén prompt

Thiéu hiéu qua: Prompt can dugc xtr Iy mdi 1an mé hinh dua ra dy doéan.

Hiéu suét kém: Prompt thudng cho két qua té hon so v6i phuong phap fine-tuning.
[6]

Nhay cam: Phu thudc vao cach dién dat cua prompt [7], tht tu ctia cac vi du. [8][9]
Thiéu 5 rang: Khong rd mé hinh hoc duoc gi tir prompt. Tham chi, cac nhin ngiu

nhién ciing c6 thé hoat dong. [10] [11]

1.2.5 Tinh chinh mo hinh

Tinh chinh (fine-tuning) 14 qué trinh diéu chinh lai mdt mo hinh ngdn ngir da duoc

huan luyén trude trén mot tap dit li€u mdi, nham cai thién hi¢u suat cho céc tac vu cu

thé. Thay vi huan luyén lai mo hinh tir ddu (t6n kém va mat thoi gian), tinh chinh cho

phép mé hinh tdn dung kién thirc tong quat da hoc trude d6 va thich nghi véi ngit canh
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moi. Phuong phap nay thuong duge sir dung dé cai thién d6 chinh xac trén cic nhiém
vu nhu phan loai, sinh van ban, hoéi dép, tom tat, v.v.
1.2.5.1 Supervised Fine-tuning

Supervised Fine-tuning (SFT) 1a mdt hinh thirc fine-tuning trong d6 m6 hinh dugc
huén luyén lai véi cac cap dit lidu dau vao - ddu ra c6 gan nhin rd rang. Pay 1a budc dau
tién trong qua trinh tinh chinh mot mé hinh ngén ngir 16n (LLM) sau khi huan luyén
nén. Trong giai doan niy, md hinh hoc cach tai hién cac phan hdi mong mudn tir con
ngudi thong qua dit liéu huéng dan cu thé (vi du: cdu hoi va cau tra 1oi dung). SFT dong
vai tro quan trong trong viéc dinh hinh hanh vi co ban cua mo hinh trude khi thyce hién
cac bude toi ru nang cao hon.
1.3 Tong quan vé tac nhan va hé thong da tic nhin
1.3.1 Khdi ni¢m vé tic nhan

Tac nhan (agent) 1a mot thuc thé co kha ning nhan biét moi truong, dua ra quyét
dinh, va thyc hién hanh dong nham dat muc tiéu da dinh. Céc tac nhan c6 thé hoat dong
doc 1ap hoac trong mbi quan hé v&i cac tac nhan khéc. Jennings va cong su dinh nghia
tac nhan nhu mot hé théng may tinh ty dong hoat dong trong mot moi truong dé dat céc
muc tiéu dugc chi dinh [12]
1.3.2 H¢ théng da tic nhan

Hé thong da tac nhan (Multi-Agent System - MAS) 14 tap hop cac tac nhan tuong tac,
phdi hop hodc canh tranh dé giai quyét cac van dé ma mot tac nhan don 1é khong thé
giai quyét hiéu qua. MAS thuong duge sir dung trong céac linh vuc nhu diéu phéi robot,
quan 1y mang phan tan, hé théng dé xuat va tro choi chién luge [13]. Cac dic tinh co
ban ctia MAS bao gom phan quyén, twong tac, phdi hop va hoc thich nghi.
1.3.3 Qud trinh phdt trién ciia hé thong da tic nhin
- Giai doan khoi dau (trudc 1990):

Trudc nam 1990, cac nghién ctru vé tri tué nhan tao chil yéu tap trung vao hé
thong chuyén gia va suy luan logic. Khai niém vé “agent” chu yéu dugc hiéu trong
ngit canh cta Al truyén thdng, chua c6 mé hinh rd rang.

- Giai doan hinh thanh (1990-2000)

Dau nhitng nim 1990, khai niém “agent” dugc dinh hinh rd hon trong cong dong
Al Mot dong gop quan trong 1a mo hinh BDI (Belief—Desire—Intention) dugc phat
trién nhu mot mo hinh 1y thuyét cho hanh vi ctia tac nhan ty tri [14]. Nam 1996, ngon
ngir AgentSpeak(L) dugc phat trién dua trén mé hinh BDI, cho phép mo ta hanh vi
tac nhan mot cach hinh thirc va kha thi [15].

Jennings et al. sau d6 d4 cong bd 16 trinh phat trién nghién ciru vé tac nhan, tong

hop cac hudng tiép can va thach thirc chinh [12].
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- Giai doan hinh thanh (1990-2000)

Trong giai doan nay, MAS duoc 4p dung rong rai trong cac hé thong thyc té nhur
thuong mai dién tir, gidm sat, va hé théng phan tan. Mot s6 framework phat trién
MAS nbi bat nhu JADE dugc st dung trong nhiéu dy an cong nghiép [16]

- Giai doan hién dai (2010-nay)
Véi sy bung nd cta hoc sdu va moé hinh ngdn ngir 16n (LLMs), cac hé théng da
tac nhan hién nay duogc tich hop vdi1 cac mo hinh hoc dé tré nén linh hoat hon, tu
thich nghi va hop tac hiéu qua hon. Nhiéu nghién ctru gan day dé xuét cac hé thong
str dung nhiéu tic nhan LLM dé ty dong hoa quy trinh nhu trong nghién ctru Robin
Agent [17]
1.3.4 Cic tdc nhan néi bit trong hé théng da tic nhin siv dung mé hinh ngén ngiy

lon
1.3.4.1 ReAct Agent: Két hop suy ludn va hanh dpng

ReAct (Reasoning and Acting) 1a mot phuong phép tién phong két hop gitra suy luan
chudi tu duy (chain-of-thought) va hanh dong tuong tac trong mdi truong. Thay vi chi
suy luan hodc chi hanh dong, ReAct cho phép m6 hinh LLM tao ra chudi suy luan va
hanh dong xen k&, giup mo hinh vira 1ap ké hoach, vira twong tac vi mdi truong dé thu
thap thong tin va diéu chinh hanh vi [18].

ReAct Agent architecture

Hinh 1.3 Kién triic React Agent
Trong nghién curu cua Yao et al. (2022), ReAct da duoc ap dung thanh cong trong

cac nhiém vy nhu trd 161 cau héi (HotpotQA) va xac minh sy that (Fever), cho théy hiéu

qua vuot trdi so vdi cac phuong phép chi str dung suy luan hoac hanh dong riéng 1¢ [18].
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Hinh 1.4 Két hop suy ludn va hanh dong tét hon phwong phdp chi sir dung suy ludn
hodac hanh dong riéng le
1.3.4.2 Reflection

Reflection 12 mét chién lugc nhic 1énh (prompting strategy) dugce st dung nham
nang cao chat luong va ty 1& thanh cong ctia cic tac nhan va cac hé théng tuong tu.
Phuong phép nay bao gdm viéc nhic mot mo hinh ngdn ngit 16n (LLM) tu phan tu va
danh gia cac hanh dong trong quéa khir ciia chinh no, doi khi c6 két hop thém thong tin
bén ngoai nhu quan sat tir cong cu ma nd s dung.

Trong nghién ctu cua He et al. (2024), khung lam viéc RR-MP (Reactive and
Reflection agents with Multi-Path Reasoning) d& duoc dé xuat, két hop tic nhan phan
{rmg va tac nhan phan tu trong cac duong suy luin song song. Két qua cho thiy phuong
phap nay cai thién dang ké d6 chinh x4c trong cac nhiém vu suy luan khoa hoc phirc tap
[19].

- Vi du don gian vé Reflection Agent

Vi duy don gian nay két hop hai lan goi mo hinh ngén ngtr 16n (LLM): mdt b tao ndi

dung (generator) va mdt bd phan tu (reflector).

= Generator (bd tao): cd gang phan hoi truc tiép theo yéu cau cua ngudi ding.

= Reflector (bd phan tu): dwgc nhic 1énh dé dong vai mot gido vién, dwa ra phé

binh mang tinh x4y dung d6i véi phan hoi ban dau ctia generator.
Cach hoat dong cia vong lip, qua trinh dién ra theo mot sé vong lap cb dinh:

Generator tao ra phan hdi ban dau.

= Reflector danh gia phan hoi d6, néu diém manh/yéu va dé xuét cai tién.

=  Generator c6 thé chinh sira dua trén phan hdi vira nhan.

* Qua trinh I3p lai theo s6 1an dinh san.

= Két qua cudi cung sau cac vong lip s& duoc tra vé nhu phan hdi cudi cung cho

nguoi dung.
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Hinh 1.5 Kién triic phan tw co ban
1.4 Cong ngh¢ sir dung
1.4.1 LangChain
LangChain & mét framework ma ngudn mo duoge thiét ké nham don gian hoa viéc
xay dung cac ing dung dya trén mo hinh ngén ngir 16n (LLM), dic biét 1a nhitng trng
dung can su twong tac dong, ghi nhd ngit canh, va truy xuét thong tin ngoai mé hinh.
Framework nay dugc phat trién boi Harrison Chase tir nim 2022 va nhanh chéng trd
thanh mot cong cy tiéu chuan trong cong dong phat trién LLM.
1.4.1.1 Muc tiéu va triét Iy
LangChain duoc xdy dung dya trén quan sat rang cac ung dung LLM hiéu qua
thudng c6 chung nhiing dic diém sau:
- Tich hop cac nguén dir liéu bén ngoai (nhu co so tri thiac, API, t€p van ban,...)
- Duy tri ngit canh hi thoai qua nhiéu vong tuong tic
- Ty dong hoa ludng xtr Iy bang cach td chirc nhidu bude suy luan hodc hanh dong
1.4.1.2 Cdc thanh phan chinh
- Prompt Templates: Cho phép dinh nghia va sir dung cdc mau nhic 1énh c6 thé tai st
dung, hd trg ca cac tham sd dong.
- LLMs & ChatModels: Hd trg nhiéu mé hinh khac nhau nhu OpenAl (GPT-3.5, GPT-
4), Anthropic, Cohere, Hugging Face, v.v.
- Chains: Chudi cac hanh dong hodc budc xir Iy. Vi du: nhan cau hoi — trich xuét
thong tin — sinh cau tra 101.
- Memory: Luu trit ngit canh hodc lich sur hi thoai dé duy tri trang thai gitra cac vong
tuong tac.
- Agents: Tac nhan c6 kha nang lya chon hanh dong tiép theo dua trén muyc ti€u, phan

hoéi cua mo hinh va cac cong cu co6 san.
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- Tools & Toolkits: Tich hgp cac cong cu nhu trinh duyét, may tinh, co s¢ dir licu

(SQL, FAISS, Chroma), APL.... vao quy trinh xtr Iy cia agent.

1.4.2 LangGraph

LangGraph 1a mot framework mé rong ctia LangChain, cho phép thiét ké va trién
khai cac trng dung tri tu¢ nhan tao dya trén mo hinh ngén ngtt 16n (LLM) theo dang do
thi trang thai c6 vong 1ap (cyclical state graphs). LangGraph dédc bi¢t phu hop cho viéc
xdy dung cac hé théng phirc tap nhu hé théng da tac nhan (multi-agent systems), cac
tién trinh can luu trang thai hodc c6 logic phan nhanh, phan xa va lap lai.

Framework nay duogc phat trién voi muc tiéu hd tro md hinh héa quy trinh c6 nhiéu
bude, trong d6 timg hanh dong c6 thé phu thudc vao két qua trude do va cé thé tu dong
quay lai cac budc trude néu can thiét.
1.4.2.1 Nguyén ly hoat dong

LangGraph st dung kién trac d6 thi dinh hudng, trong do:

- MBJi nut (node) trong dd thi 14 mét hanh dong hodc ham xu ly cu thé, vi du nhu goi
mo hinh LLM, tim kiém thong tin, phan tich két qua, hodc thyuc hién mot tac vu logic.

- Canh (edge) 1a cac luat chuyén trang thai, xac dinh diéu kién dé chuyén tir nat hién
tai sang nut tiép theo dua trén phan hdi nhan duoc.

- Trang thai (state) la doi tuong Iuu trir toan bo dir liéu dang duogc xur 1y, co thé cap
nhat lién tuc tai moi budc trong qua trinh chay dd thi.

Khac v6i LangChain vén sir dung ludng tudn tu, LangGraph hd trg xir Iy vong lap,
diéu kién ding tiiy chinh va tai dinh tuyén, phu hop véi cac hé théng c6 hanh vi dong
va phi tuyén.
1.4.2.2 Cdc thanh phan chinh
- State Graph: Biéu dién toan bd quy trinh xir Iy dudi dang d thi cac budc va hudng

chuyén tiép.

- Node: Mot ham xir Iy hodc hanh dong cu thé do nguoi dung dinh nghia (thudng 1a
cac 1énh goi t61 LLM hodc tac nhan).

- Edge Logic: Luat diéu huéng chuyén tiép giita cac node.

- State Object: Trang thai dung chung, c6 thé thay d6i theo tién trinh thyc thi.

1.4.2.3 Uu diém noi bt

- Cho phép xay dung quy trinh phirc tap c6 nhanh r&, vong lap hodc cac luong dong
thoi.

- Hb tro trién khai hé théng da tac nhan trong d6 mdi tac nhan co thé hoat dong doc
1ap nhung van chia sé trang thai chung.

- DA tich hop vdi cac thanh phan khac ctia LangChain nhu memory, retriever, céng cu

tim kiém, co sé& dir liéu.
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- C6 thé kiém soat rd rang va mo rong logic xir Iy theo mo hinh “hanh vi theo trang
thai”.

1.4.3 Fasitfy & Vue.js
JavaScript 14 ngdén ngit lap trinh tiéu chuan cho phia ngudi ding trong phét trién

trang web. Két hop v6i Vue.js — mot khudn kho phat trién hién dai theo huéng tién hoa

— va Fastify — mot khung may chu nhe, hiéu suat cao cho phia may chu, bo doi nay cung

cip nén tang viing chic dé xay dung cac tng dung web twong tac, hiéu qua va dé bao

tri. Trong hé thdng, Vue.js va Fastify dong vai tro chinh trong viéc thiét ké giao dién
nguoi dung va xur Iy phia may chu.

- Vue.js duoc str dung dé xay dung giao dién trang web hién dai, c6 tinh tuong tac cao.

- Phat trién cac trang chirc ning nhu tim kiém dia diém, goi ¥ lich trinh, giao dién trd
chuyén vé1 mo hinh ngén ngtr.

- Fastify duoc st dung lam may chu xir 1y phia backend, dam nhén cac yéu cau tir
frontend, két ndi téi mo hinh ngdn ngit 16n, va tra két qua mot cach nhanh chong va
hi¢u qua.

- Fastify hd tro mé rong tét, tich hop dé dang véi cac API va hé thong bén ngoai trong
qua trinh xur Iy dir liéu du lich.

1.4.4 Python
Python 14 mot ngdn ngi 1ap trinh da ning, ndi bat véi ca phéap rd rang, dé doc, cong

dong 16n va hé sinh thai thu vién phong phu. Trong du an xay dung website hd tro du

lich tich hop mé hinh ngdn ngit 16n, Python giit vai tro cot 13i trong viéc xay dung ludng
xtr 1y nghiép vu va cung cap cac giao dién lap trinh tng dung (RESTful API) phyc vu
giao tiép véi phan giao dién ngudi ding.

- Cac nhiém vu chinh:
= Xay dung ludng xtr Iy bang LangGraph d¢ t6 chirc va diéu phdi cac budc twong

tac voi mo hinh ngon ngir 16n.
= Goi va xur ly két qua tir mo hinh ngén ngir 16n.
= Tién xir Iy va hau xir 1y dit liéu dau vao va dau ra.

- Sir dung FastAPI dé xay dung cac RESTful API, dam bao két ndi hiéu qua gitta phan
xu ly va giao dién ngudi dung.

1.4.5 PostgreSQL
PostgreSQL 1a mot hé quan tri co s¢ dit liéu quan hé¢ ma nguén mé manh mé, ndi

tiéng voi kha ning mo rong, bao mat va hd tro tét cac loai truy van phirc tap. Trong hé

thong website hd trg du lich tich hop LLM, PostgreSQL ddm nhén vai tro 1 nén tang

Iwru trit va truy xudt cac cude hoi thoai, cau hinh d6 thi quy trinh, ddm bao tinh nhat quan,

toan ven va hi¢u suat trong qua trinh van hanh hé thong.
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1.4.6 MongoDB

MongoDB 1a hé quan tri co s dir liéu NoSQL phd bién, cho phép luu trir dir liéu
dudi dang tai liu BSON (Binary JSON). Pay 1a mot giai phap 1y tuédng cho cac ung
dung hién dai can tinh linh hoat, m& rong dé dang va hi¢u suét cao, dic biét 1a khi lam
viéc véi dir liéu phi cau triic hodc ban cau truc.
- Dung cho dit liéu linh hoat va thay d6i thudong xuyén nhu két qua anh xa cac khach

san tir cac ngudn khéac nhau.
- Tan dung kha ning luu dit liéu dang JSON, dé dang tich hop véi Javascript backend.
1.4.7 Docker

Docker 1a mot nén taing ma ngudn mé giup dong goi, phan phdi va chay tmg dung
bén trong céac container — nhitng moi trudng 4o hda nhe, doc 1ap, chay dugc trén moi hé
diéu hanh c6 cai Docker Engine. Trong du an xay dung website hd trg du lich tich hop
mo hinh ngdn ngir 16n, Docker dong vai trd trung tim trong viéc chuin héa méi truong
phat trién va dam bao kha ning trién khai dé dang, linh hoat trén bat ky mdy chu hay
dich vu cloud nao.
1.5 Kiém thir phan mém

Kiém thtr phan mém 1a qua trinh danh gia va xac minh rang mot phan mém hoic tng
dung hoat dong diing nhu mong doi. Muc tiéu cua kiém thtr 1a tim 151, xac minh chat
lugng va dam bao rang phan mém dap Gng dugc cac yéu cau dé ra. Kiém thir c¢6 thé
duoc thyc hién thu cong (manual testing) hodc ty dong (automated testing), va bao gdm
nhiéu loai nhu: kiém thir chic ning (functional), kiém thir phi chirc ning (non-
functional), kiém thir hoi quy (regression), kiém thir hiéu ning (performance), v.v.
1.5.1 Kiém thir don vi (Unit testing)

Kiém thir don vi 1a muc kiém thtr thap nhat trong kiém thir phan mém. Muc tiéu cia
kiém thir don vi 1 x4c minh tinh ding dén ciia cic don vi nho nhét ctia phan mém —
thuong 1a cac ham, phuong thure, hodc 16p — mot cach doc 1ap véi cac phén con lai cua
hé thong. Viéc kiém thir don vi gitip phat hién 16i sém trong qua trinh phat trién, hd trg
bao tri va nang cao d9 tin cdy ctia phan mém. Cong cu thuong dung cho kiém thir don
vi bao gdm JUnit (Java), unittest (Python), NUnit (NET), v.v.

Dic diém cua kiém thtr don vi:

- Do lap trinh vién thyc hién trong qua trinh phat trién.
- Tap trung vao kiém tra logic ndi tai ctia ham/16p.
- Khong lién quan dén giao dién ngudi dung hay co sé dir liéu.
1.5.2  Kiém thir tw dng trinh duyét
Kiém thir tu dong trinh duy¢t 1a qua trinh st dung cong cu dé tu dong hoa cac hanh

vi twong tac voi trinh duyét web nhu nhép di liéu, bdm nut, diéu hudng trang, x4c minh
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noi dung, v.v. Selenium 1a mét trong nhitng cong cu kiém thir ty dong pho bién nhét cho
cac ung dung web. Selenium hd tro nhiéu trinh duyét (Chrome, Firefox, Safari, Edge)
va nhiéu ngdn ngi 1ap trinh (Java, Python, C#, JavaScript).
Selenium bao gdm cac thanh phan chinh:
- Selenium WebDriver: Thu vién twong tac truc tiép véi trinh duyét.
- Selenium IDE: Cong cu ghi lai hanh vi nguoi dung trén trinh duyét.
- Selenium Grid: Hd trg chay kiém thir song song trén nhiéu trinh duyét/may.
Loi ich cta kiém thir ty dong bang Selenium:
- Tang téc d6 va hiéu qua kiém thir so v6i kiém thir tha cong.
- €06 thé kiém thir hdi quy lap lai nhiéu 1an mét cach 6n dinh.
- Tich hop dé dang vao quy trinh CI/CD.
Ung dung dién hinh:
- Kiém tra giao dién dang nhap, ding ky.
- Tu dong hoa kiém thir cac form nhép liéu, tim kiém.
- So sanh noi dung trang web, xac minh hién thi dit liéu.
1.6 Két chwong
Chuong nay trinh bay tong quan vé co sé 1y thuyét lién quan dén dé tai, bao gom cac
cong nghé s& duoc ap dung trong qua trinh trién khai giai phap trich xuat ho so cho dy
an website. Noi dung chuong tap trung 1am rd nén tang 1y thuyét vé mo hinh ngdn ngir
16n, cac cong cu va thu vién hd trg nhur LangChain, LangGraph, cung vé&i cac cong nghé
phat trién web hién dai. Ngoai ra, chuong ciing gidi thiéu cac hudng tiép can tiém ning
nham Iya chon phuong phap phi hop dé giai quyét bai toan dit ra mot cach hiéu qua.
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CHUONG 2 PHAN TiCH THIET KE HE THONG

2.1 Phan tich yéu cau

2.1.1 Yéu cdu chirc ning

- Chatbot thong minh tuong tdc ngon ngtr tu nhién

Hé thong cho phép ngudi ding nhap yéu cau qua giao dién trd chuyén.
Chatbot hiéu cic yéu cau phuc tap, da budc va giit ngit canh trong sudt hoi thoai.
Chatbot c6 kha ning phan tich va phan bo tac vu dén cac agent chuyén biét.

Nguoi dung c6 thé diéu chinh hodc yéu cau chatbot cap nhat ké hoach.

- Tu van diém dén du lich

Hé thong phan tich thong tin dau vao nhu so thich, ngan sach, mua du lich, thoi
gian.

Goi ¥ danh sach diém dén phu hop véi céac tiéu chi cia nguoi dung.

Cho phép loc diém dén theo diéu kién cu thé nhu: vung bién, mién nui, quéc gia,

V.V.

- Tao lich trinh du lich chi tiét

Tu dong tao lich trinh hang ngdy bao gdm cac hoat dong sang — trua — chiéu —
toi.

Sép xép hoat dong hop 1y vé thoi gian va vi tri dia Iy.

Tinh dén cac yéu to nhu gio mé cira, thoi gian di chuyén, thoi tiét.

Cho phép ngudi dung thay d6i timg hoat dong hodc tht ty trong lich trinh.

- Tim kiém va so sanh dich vu du lich

Tim kiém chuyén bay, khach san, dich vu tour tir nhiéu ngu@)n dir liéu khac nhau.
So sanh gid, thoi gian, khoang cach, danh gia va tién ich cua tung dich vu.

Cho phép ap dung bo loc theo yéu ciu cu thé ciia ngudi dung.

- Tuy bién va ca nhan hoa

Luu thong tin ¢4 nhan ngudi dung nhu sé thich, lich st du lich, hanh vi lya chon.
Pua ra goi y dua trén thong tin da luu dé ca nhan hoa ké hoach.

Cho phép dang ky, dang nhap va luu lai cac ké hoach da tao.

2.1.2 Yéu cdu phi chirc ning

- Hiéu ndng

Hé thdng phai phan hdi cac yéu cau tir ngudi dung trong thoi gian dudi 3 gidy
cho cac tac vu thong thuong.

Téc d6 tao lich trinh hodc goi y diém dén khong dugc vuot qua 5 gidy.

- Kha ndng mé rong
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= Hé thong phai c6 kha niang xtr Iy dong thoi nhiéu ngudi dung ma khong anh
hudng hiéu nang.

Tinh 6n dinh va san sang

= Hé thong phai hoat dong 6n dinh 24/7, véi thoi gian downtime khong qua 0.1%
moi thang.

= (6 co ché du phong khi mot tac nhan gap 16i hodc mat két ndi.

Tinh bao mat

= Dit liéu ca nhan va hanh vi ngudi ding cAn dugc ma héa va bao vé diing chuan.

= Hé thdng can c6 x4c thuc va phan quyén rd rang giita cac loai nguoi dung.

Tinh kha dung

* Giao dién nguoi dung phai than thién, dé su dung, hd tro ca trén nén web va di
dong.

= Chatbot c6 thé xir Iy ngdn ngir ty nhién tiéng Viét va tiéng Anh.

Tinh bao tri va cap nhat

= Hé thong can thiét ké theo mo-dun, d& dang bao tri va cap nhét timg tic nhan
riéng biét.

= Hé thong can ghi log day du dé hd tro viéc phan tich va khac phuc su cd.

2.2 Thiét ké h¢ thong
2.2.1 So db ca sir dung
2.2.1.1 So do ca sir dung tong qudt

User

Tim kiem
khach san

Tim kiém
chuyén bay

Tro chuyén
vl chatbot

Hinh 2.1 So do ca sir dung tong qudat
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2.2.1.2 Phan ri so do ca st dung tim kiém khdch san

Tim khéch

aoxtend:s san gan day

Tim khach san

_.--'"_'_'_FF._H_ .TL".

wextends "--.

User So sdnh gia

khach san

Hinh 2.2 Phén rd so do ca sir dung tim kiém khdch san

2.2.1.3 Phén ri so do ca siv dung tim kiém chuyén bay

Tim nhiéu
alxtends chang bay
ol
Tim chuyén bay
_,d--'-"'“_'_'-ﬂr Cra,
wextentds " e-.

So sanh gia
i chuyén bay

Hinh 2.3 Phdn rd so do ca sit dung tim kiém chuyén bay
2.2.1.4 Phén ri so do ca sir dung tré chuyén véi chatbot

Tim dia diém
wexténds . du lich
T T ehigin TN
rd chuyén ; >.
i wini chatbot -..cextends
‘E"-\.
: o, wextentst--.
wpxie I'II:|-=-:-E Tim ph
p wEXtende. tign di chuyén

Lén ké hoach
du lich

Tim dia diém
&én udng

Hinh 2.4 Phdn rd so dé ca sir dung tro chuyén véi chatbot
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2.2.2 Ddc td ca s dung
2.2.2.1 Pdc ti ca sir dung chirc ning tim kiém khdch san

Bdng 2.1 Bdc td ca sit dung chikc nang tim kiém khdch san

Ma ca sur dung UC-hotel-01

Tén ca sir dung Tim kiém khach san

Tac nhan Nguoi dung hé thong

Mo ta Nguoi dung hé thdng tim kiém khach san theo céc tiéu chi bao

N 4
99 ¢ AY) A

gom “dia di€ém”, “ngay dén - ngay veé”, “s6 phong-s6 khach”

Su kién kich hoat Nguoi dung nhan nut tim kiém khach san

Luong su kién chinh | [STT |Thuc hién boi |Hanh dong

1 Nguoi ding  |Diéu hudng dén trang “Khach san”

2 Hé thong Hién thi biéu mau truy van

Dién thong tin tim kiém khach san bao
3 Nguoi ding | gdom dia diém, ngdy véo, ngdy ra khach

san, sO nguo1 va sO phong va tim kiém

o Hién thi céc khach san xung quanh khu
4 H¢ thong oy
vuc nguoi dung tim kiém

Ludng sy thay thé STT |Thuc hién béi |Hanh dong

o Thong bao 16i néu ngudi diung nhép thigu
3a H¢ thong o
thong tin

o Thong bao khong c6 khéach san nao dugc
4a H¢ thong

tim thay dya trén yéu cau cua nguodi dung

2.2.2.2 Pdc td ca st dung chirc ning tim kiém chuyén bay

Bdng 2.2 Pdc td ca sir dung chitc ning tim kiém chuyén bay

Ma ca su dung UC-flight-01

Tén ca st dung Tim kiém chuyén bay

Tac nhan Nguoi dung hé thong

Mo ta Nguoi ding hé thong tim kiém chuyén bay theo cac tiéu chi bao

gom diém di, diém dén, ngay di, ngay veé (néu cd), s6 khéch,

hang vé, c6 thé tim kiém véi nhi€u chang bay khac nhau.

Su kién kich hoat Nguoi ding nhan nit tim kiém chuyén bay
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Ludng sy kién chinh | [STT Thuc hién boi

Hanh dong

1 Nguoi dung

Diéu huéng dén trang “Chuyén bay”

2 Hé thng

Hién thi bi€u mau truy van

3 Nguoi dung

Dién thong tin tim kiém chuyén bay bag
gbm dia diém, ngay bay, ngay vé (néu

c0), s6 ngudi va hang vé

4 Hé thng

Hién thi cac chuyén bay tir nhiéu trang

khac nhau théa man yéu cau cia ngudi

dung
Ludng su thay thé STT |Thuc hién bo1 |Hanh dong
o Thong bédo 161 néu ngudi dung nhap thi¢u
3a  |H¢ thong .
thong tin
o Thong bdo khong c6 chuyén bay nao dugc
4a H¢ thong . f T o
tim thay dua trén yéu cau cuia nguoi dung
2.2.3 Sodo tuan tw
5 Mg aing : =L Ty Traweslona AP (T Myl AR (7 Disago AR
il i chs dm bRaoe san (e
re=  lrm ngay Chiebmichathnd
e Mgan, ey plhadeg
_ Tiug i dieh aioh kideoh pur &
F DCwnf mich khach mgn phaifbeop
i, N M ) B G (i
= Fiam S danh sadich khbch mon =
D i
_— Law 'JI.'l Wi el M, ) —
Lip gl iwhalach nan [ille, bom 300
Ca i bang so adnR graioRa
e i KPACH Bt
i Khing dm oy shach wn pd
Fu;
o EnBiiganngagay
Py Thd Vi (04 0B T
B Mg ding | = i thimg [ Traveloss AP (™ Mytour AP (™ Dinsga AP
Hinh 2.5 So do tudan ty cua ca sw dung tim khach san
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Hinh 2.6 So do tudn ti ciia ca sir dung tim chuyén bay
2.2.4 Thiét ké tac nhin
2.2.4.1 Téc nhin tim kiém dia diém
- Biéu dd hoat dong

£ Adagtat
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Hinh 2.7 Biéu dé hoat dong cua tdac nhan tim kiém dia diém du lich

- Chi dan hé thong
Ban 1a mét tac nhan chuyén nghién ctru cac diém du lich tai Viét Nam dé lap ké hoach
hanh trinh. Muc tiéu cta ban 1a tim kiém thong tin phu hop, cép nhat vé cac dia diém
trong mot thanh phd cu thé, sin sang don khach trong thoi gian hoic thang dugc chi
dinh, va dap Gmg cac yéu cau ctia nguoi dung.
#Yéu cau
- Suy nghi k¥ ludng timg budc. Khong sao néu dong suy nghi ciia ban dai.
- Khong bao gio dua vao kién thirc ndi bo vé bat ky dia diém nao. Khong duoc goi y bat
ky dia diém cu thé nao tur tri nhé.
- Ludn tim kiém trén web dé c6 thong tin thoi gian thuc vé danh sach diém tham quan
va chi tiét tung dia diém. Khéng dugc tu suy dodn hay bia thong tin néu khong co tur
cong cy hd tro.
- Viét cac truy van tim kiém ngan gon, tap trung bang tiéng Viét:

- Néu can tim nhiéu thong tin (t€n, mo ta, gio md chra, gid vé, vi tri) cho cung mot dia
diém, két hop ching vao mot truy van duy nhat.

- Khong duoc viét truy van voi logic bao gom/loai trir (vi du: "cac dia diém du lich &
Ha Noi bao gdom H6 Guom", "cac dia diém du lich & Ha Noi trir HO Tay").

- Vé6i yéu cau bao gdm, hiy chia ra nhiéu truy van riéng biét.
- Véi yéu cau loai trix, hdy loc thi cong cac dia diém khong mong mudn tir két qua da

thu thap.
- Néu mot dia diém du lich 16n hodc phuc tap, hay chia nhd thanh cac diém con co thé

tham quan riéng biét.
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- Trich xuét: tén, mo ta, gio m& cira, gia vé va vi tri tir két qua tim kiém. Ugc tinh thoi
gian tham quan dya trén mo ta, va tinh tong chi phi cho tat ca thanh vién.
- Tranh tim kiém du thira bang cach theo di dit liéu da thu thap va chi tap trung vao cac
thong tin con thiéu. Khong tim lai nhirng thong tin di c6 tir trude.
- Bam bao:

- Danh sach cudi cting phai c6 du sb luong diém dé 1ap lich trinh can bang (3—5 diém
mdi ngay).

- Pa dang vé loai hinh diém dén.

- Tuan thi nghiém ngit cac yéu cau cta ngudi dung.

- Tét ca diém dén phai md cira trong thoi gian ngudi ding dén.

- T4t ca diém bi loai trir phai dugc loc ra.
- Chi tra két qua cudi cung khi:

- Pap tng toan bo yéu ciu cia nguoi dung.

- C6 di s6 lugng diém tham quan cho toan b thoi gian chuyén di.

- Tét ca thong tin bat budc da duoc thu thap day du.
- Néu bit ky tiéu chi nao chua duoc dap Gng, khong dugc tra két qua cudi cung. Tiép
tuc qud trinh tim kiém.
2.2.4.2 Tdc nhdn tim kiém phwong tién di chuyén
- Biéu dd hoat dong
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Hinh 2.8 Biéu dé hoat déng ciia tdc nhan tim kiém phwong tién di chuyén
- Chi dan hé thong
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Ban 1a mot tac nhan Al chuyén xtr Iy cac Iyra chon phuong tién di chuyén mot chiéu (xe
buyt, may bay, tau hoa, taxi) gitra cic thanh phd/tinh tai Viét Nam dé hd trg 1ap ké hoach
hanh trinh. Muc ti€u ctia ban la cung cép cac lya chon di lai phu hop, thuan tién va tiét
kiém thoi gian tir dia diém khoi hanh dén dia diém dich, tudn tha cac yéu cau cua ngudi
dung nhu thoi gian khoi hanh, sé thich va ngan sach.

Hay str dung kién thirc ctia ban vé dia 1y Viét Nam cung cac cong cu c¢6 sin dé dé xuat
16 trinh di chuyén tiét kiém thoi gian nhat ma vin dap ung day du yéu cau ciia ngudi
ding. Bao gdm tit ca cic ching trung gian can thiét dé dén duoc diém dén tir diém xuét
phat.

#Yéu cau

- Phén tich can than cac dau vao (diém di, diém dén, thoi gian khoi hanh, sé lugng nguoi,
so thich, ngan sach).

- Suy nghi k¥ timg budc. LUON LUON trinh bay 16 rang qua trinh suy nghi & tirng budc.
Khéng sao néu dong suy nghi cia ban dai.

- Tuan thu nghiém ngdt cac rang budc do nguoi dung dua ra.

- Kham pha nhiéu tuyén duong kha thi va ty dong chon tuyén duong thuan tién va tiét
kiém thoi gian nhat.

- Chap nhan céc tuyén dudng nhiéu ching néu giup tiét kiém dang ké thoi gian va cong
strc di chuyén.

- Pam bao diém don/tra xe buyt gan vaéi diém xuét phat, diém dén hodc cac diém chuyén
tiép.

- X4c minh thoi gian chuyén tiép gitra cac ching 1a kha thi bang cong cu 'get_route'.

- Uu tién cac lya chon tiét kiém chi phi, thoi gian, thuan tién va dugc danh gia cao vdi
tién nghi tét.

- V6i cac quang duong dai (trén 500 km), phai can nhic tit ca cac tuyén bay kha thi
truéc khi xét dén cac phuong tién khac. Bat budc phai sit dung cong cu
"get nearest airports" dé tim sin bay gan nhat véi mot thanh phd/tinh.

- V6i cac chuyén di ngan (dudi 50 km) hodc khong co phuong tién xe buyt/may bay/tau
hoa, hiy s dung phuong 4n taxi. Thoi gian di taxi dugc u6c luong bang cong cu
"get route" va gid dugc tinh theo khoang cach.

- Khong dugc yéu cau ngudi dung ra quyét dinh. Ban phai tu danh gia va lua chon
phuong 4n tét nhat.

- Chi chuyén lai quyén kiém soat cho nguoi dung néu khong thé dap tng dugc yéu cau
ctia ho. Hay thir tat ca cac phuong an thay thé truéce khi bo cude.

- Chi goi cong cu "TransportationChain" dé tra két qua cudi cing cua 16 trinh tdi wu nhat

khi d3 dap Gng day du tat ca yéu cau ciia ngudi ding.
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# Dinh dang dau ra:

Tra két qua cudi cung coa 16 trinh t6i wu nhit biang cach goi cong cu
"TransportationChain". Néu bat ky yéu cau nao ciia nguoi dung khong thé duge dap ting
day du, hiy giai thich rd rang Iy do va céc rang budc nao khong thé thoa man.

2.2.4.3 Tdc nhin tim kiém qudn dn

- Biéu dd hoat dong
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Hinh 2.9 Biéu d6 hoat dong ciia tdc nhan tim kiém qudn an
- Chi dan hé thong
Ban 1a mot tac nhan Al chuyén nghién ctru cac nha hang tai Viét Nam dé hd tro 1ap ké
hoach hanh trinh. Muyc tiéu ctia ban 1 cung cap cac goi ¥ nha hang chinh xac, phu hop
tai mot thanh phé dugc chi dinh, tuan thu cac yéu clu cua nguoi dung nhu thoi gian, dia
diém va sd thich.
#Yéu cau
- Phan tich cin than cac thong tin ngudi ding cung cdp, bao gdm thanh phd, sb luong
nguoi, ngan sach, yéu cau bita an (thoi gian an, dia diém cu thé, loai bita nhu trua, toi,
v.v.) va bat ky yéu cau bd sung ndo. Pia diém cy thé ¢o thé 1a khu vuc ma nha hang toa
lac, dia diém gén nha hang, hoac tén cu thé ciia mot nha hang.
- KHONG duoc dya vao kién thirc ndi bd vé 4m thyc hay nha hang Viét Nam. Ludn
thuc hién tim kiém trén web dé xac dinh cac mon dic san cia thanh phd va st dung
cong cu ban d6 dé tim cac nha hang gan dia diém dugc chi dinh.
- Danh thoi gian dé suy nghi k¥ ludng ting budc. Viéc trinh by qua trinh suy nghi mot
cach chi tiét 12 hoan toan duoc chip nhén.

- Tuén thu nghiém ngét cac cong cu dugc chi dinh.
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- Goi song song cac cong cu doc 1ap bat ctr khi ndo co thé dé tiét kiém thoi gian tim
kiém.
- Tranh dua ra gia dinh hay suy doan vé thuc don néu tén nha hang hoic thyc don khong
r0 rang.
- Tranh trung 1ap mon an gitra cac bira.
- Pam béo cac nha hang dugc dé xuit:

- Nam trong pham vi hop 1y (dudi 2 km) so véi dia diém duogc chi dinh.

- M§ cira va san sang phuc vu vao thoi gian an dugc yéu cau.

- Uu tién nhitng nha hang duoc danh gia cao va c6 nhiéu luot danh gia dé dam bao
do tin cay.

- Bao gdm céc quan in dja phuong phuc vu dic san dia phuong.
- Mbi yéu cau bita in tir ngudi dung phai trong tng vi mot nha hang duoc dé xuat.
# Quy trinh thyc thi
1. Thyc hién tim kiém web dé 13y thong tin vé cac moén dic san cua thanh phd.
2. Chon cac mén dic san cho timg bira dn sao cho phu hop voi yéu cau ngudi dung.
3. Str dung cong cu ban dd dé tim cac nha hang phuc vu cic mén an d6 gan dia diém
duoc chi dinh. Luu ¥: Vi mbi yéu cau bita an, chi tim mot loai nha hang. Néu dia diém
1a tén cy thé ciia mot nha hang, hay sir dung truc tiép cong cu 'get place' dé lay thong
tin chi tiét ciia nha hang do.
2.2.4.4 Tdc nhdn tim kiém khdch san
- Biéu dd hoat dong
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Hinh 2.10 Biéu dé hoat déng ciia tac nhédn tim kiém khdach san
- Chi dan hé thong
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Ban 1a mdt tadc nhan chuyén tim kiém khach san con phong tai Viét Nam dé phuc vu cho
viée lap ké hoach hanh trinh. Muyc tiéu cta ban 1a tim ra cac chd & phu hop trong mot
thanh phd dugc chi dinh, c6 sin trong khoang thoi gian luu tri yéu cu va dép tng céc
rang budc cua nguoi dung.

#Yéu cau

- Phan tich k¥ ludng cac yéu cau dau vao.

- Suy nghi céan trong timg budc. LUON LUON trinh bay rd rang qué trinh suy nghi &
mdi budce. Khong sao néu dong suy nghi ctia ban rat dai.

- Tuan thi nghiém ngit tat ca cic rang budc.

- Uu tién va dé xudt **mot khach san duy nhat** c6 chi phi hop 1y nhat, dugc danh gia
cao va c6 nhiéu tién nghi tdt. **Khong dugc dé xuét nhiéu lya chon.**

- Néu cong cu ndi bo bi 16i, hiy thir lai nhidu lan.

- Chi chuyén quyén diéu khién lai cho ngudi dung khi khong thé dap tmg duoc yéu cau
ctia ho. **KHONG BAO GIO héi ngudi ding mudn chon cai nao.**

- Chi xuét két qua cudi cting vé khach san phit hop nhét bang cach goi cong cu **Hotel**,
va chi khi tat ca yéu cdu ctia ngudi ding da dugc dép tng day du.

# Quy trinh thuyc thi

1. St dung cong cu “get_hotels' dé 1iy danh sach cac khach san con phong.

2. Suy nghi timg budc dé chon ra khach san phu hop nhat.

3. Xuét két qua cudi cung vé khach san phu hgp nhat bang cach goi cong cu “Hotel .
2.2.4.5 Tac nhdn lén lich trinh

- Biéu dd hoat dong
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Hinh 2.11 Biéu do hoat dong cua tdac nhdn lén lich trinh
- Chi din hé thdng (ban dich tiéng Viét)
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Ban 14 mot nguoi 14p ké hoach du lich chuyén xdy dung lich trinh téi wu cho cic chuyén
di tai mot thanh phd duy nhat & Viét Nam. Nhiém vu cta ban 1a 1ap ké hoach hodc cap
nhat mét lich trinh t6i vu trong mot thanh phd/tinh tai Viét Nam, dua trén thong tin duoc
cung cap bao gém thanh phd, ngay dén, sb ngudi, ngan sach, cac rang budc, phuong
tién di chuyén gitra cac thanh phd va lich trinh hién c6 (néu c6).
# Tiéu chi cua mot lich trinh t6i wu:
- Nhom cac diém tham quan, chd & va nha hang theo vi tri gin nhau cho ting ngay.
- Giam thiéu thoi gian va cong stc di chuyén bang cach sap xép thir ty tham quan hop
ly.
- Han ché thay d6i noi luu tra, nhung cho phép str dung nhiéu khach san néu giup giam
di chuyén khong can thiét,
- Can bang giira thoi gian tham quan, an udng, nghi ngoi va di chuyén trong mdi ngay.
- B6 tri noi luu tra cho tat ca cac dém.
- Lén lich an trua (10:00 — 13:30) va an t6i (17:00 — 20:30) mdi ngay. Néu nguoi dung
yéu cau mon phu, hiy b sung.
- Tuén thu:

- Gio m§ cira cua cac diém tham quan, nha hang, dia diém.

- Gi0 nhan phong/tra phong cia khach san.

- Thoi gian dén/di ciia phwong tién di chuyén giita cac tinh/thanh.
- Sau khi dén thanh phé tir chuyén di xa, hoat dong dau tién phai 1a dén khach san dé
nhéan phong hodc guri hanh 1y.
- Sau khi tra phong vao ngdy cudi ciing, khong duoc 1én lich qua nhiéu hoat dong. Chi
nén thuc hién cac hoat dong nhe, gﬁn d6 va thuc té c6 thé 1am duoc khi mang hanh ly
hoac trudc khi roi di.
- Tranh Iap lai hoat dong hodc moén an.
- Dung tén cu thé va c6 thuc cua tit ca khach san, nha hang, diém tham quan. Khong
dung tén chung chung.
- Mbi hoat dong phai rd rang, cu thé va gén voi mot dia diém thuc té, co thé xac dinh
duoc.
- M&i diém tham quan phai la diém doc 1ap — 1a mét diém dén cu thé co thé tham quan
duge. Néu dia diém c6 nhiéu diém con, hiy chia nho thanh ting diém tham quan riéng
biét.
- Gan toan bd khung thoi gian cho cic hoat dong cu thé. Thoi gian trong giita cac hoat
dong chi nén 1a thoi gian di chuyén.
- Khong xem céc 1an di chuyén noi thanh 1a hoat dong.

- Tuan thi nghiém ngit tat ca cac rang budc do ngudi dung cung cip.
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# Yéu cau:
- Suy nghi k¥ timg buéc. LUON LUON trinh bay rd rang qua trinh suy nghi & mdi budc,
giai thich cach ban lén ké hoach, chon cong cu va danh gia két qua. Khong sao néu dong
suy nghi rat dai.
- Khong dugc dya vao kién thtrc du lich ctia chinh ban. Khong dugc goi ¥ diém tham
quan, khach san hay nha hang tir tri nhé. Luén st dung céc cong cu sau dé liy thong tin:
- Str dung "research_tourist_spots" dé 1ay diém tham quan.
- Str dung "get_hotel availability" dé 1iy chd 6.
- Str dung "research_restaurants" dé tim dia diém an udng.
- Str dung "get_route" dé tinh khoang cach, thoi gian di chuyén va téi wu hoa thir tur
di chuyén.
- Khong dugc tim lai nhitng thong tin da co.
- Khong dugc gia dinh hay suy doan bat ky thong tin ndo khong cé trong cong cu.
- Pé dat hiéu qua tdi da, khi can thuc hién nhiéu thao tac doc lap, co thé go1 song song
cac cong cu lién quan.
- Lén ké hoach ddy du cho tit ca cac ngay chi dinh. Tuan thu nghiém ngit tiéu chi cta
mt lich trinh toi wu.
- Tuén theo dtng trinh tu cac budc trong "Quy trinh thuc thi". Néu budc nio that bai
hoic khong dap ting yéu cau, can quay lai va diéu chinh ké hoach.
# Quy trinh thuyc thi
## Néu tao lich trinh méi
1. Phan tich k¥ toan bo thong tin dau vao: thanh phd, ngay di, sé ngudi, ngan sach, rang
budc, phuong tién gitra cac thanh phé. Phan bb ngan sach cho diém tham quan, khach
san va an uéng.
2. Dung "research_tourist_spots" dé thu thap thong tin vé diém tham quan. Néu s6 luong
diém khong du cho thoi gian chuyén di, thu thap thém.
3. Dung "cluster locations" dé nhém cac diém tham quan, va dung "get route" dé xac
dinh tha ty tham quan téi wu theo ngay. Pay 1a thr ty ti wu cho di chuyén, nhung can
diéu chinh lai theo gid mé cira. Dua vao d6 phac thao lich trinh mdi ngay.
4. Xac dinh khu vyc khach san va nha hang phii hop v6i nhom diém tham quan trong
ngay. Sau d6 str dung "get_hotel availability" va "research_restaurants" dé 1y thong tin
khéch san va nha hang. Dé hiéu qua, nén goi "research restaurants" cho tat ca yéu cau
bita an trong mot 1an duy nhat.
5. V&i mdi nhom hoat dong da xac dinh thi tu, sir dung cong cu "get_route" dé lay thoi

gian va khoang céach di chuyén gitra cac dia diém. Dé hiéu qua, nén truyén nhiéu diém

Sinh vién thyuc hién: Nguyén Pic Chung Huéng dan: TS Nguyén Vin Hiéu 29



Xdy dung website hé tro du lich tich hop moé hinh ngon ngir Ion

trung gian thay vi goi nhiéu lan. Néu ban thay d6i diém tham quan, khach san hodc nha
hang, phai goi lai "get_route" dé cap nhat.

6. Panh gia va kiém tra lich trinh hoan chinh. Néu tat ca yéu cau va tiéu chi déu duoc
dap tng, xuat lich trinh bang cong cu "Cityltinerary". Néu chua dap g, hiy diéu chinh
lai ké hoach va thir cac phuong an khac.

## Néu cap nhat mot lich trinh hién co

1. Phan tich k¥ toan bo thong tin dau vao: thanh phd, ngay di, sé ngudi, ngan sach, rang
budc, phuong tién, lich trinh hién tai va yéu cau thay doi. Xac dinh phan nao cta lich
trinh can cap nhat.

2. Str dung cac cong cu dé thu thap thong tin cap nhat.

3. Cap nhat lai lich trinh twong Gng. Ban bat budc phai st dung "get route" va
"cluster locations" dé tdi uwu lai thr tu va cap nhat thoi gian, khoang céach gitra cac dia
diém bi anh huong. Hay 18n ké hoach cin trong trong budc nay.

4. Panh gia lich trinh da cap nhat. Néu tat ca yéu cau dau vao, tiéu chi tdi wu va yéu cau
cap nhat déu duogc dap tng:

- Néu thay d6i nho, chi xuit phan cip nhat bang coéng cu "PatchDoc". Phai tuan theo
dung cau tric cua "Cityltinerary". Sau d6 ddnh gia xem ban cip nhat tir "PatchDoc" da
chinh xac chura.

- Néu thay d6i 16n va anh huéng dén nhiéu ngay hodc cau trac lich trinh, hiy xuat
toan bo lich trinh cap nhat bﬁng cong cu "Cityltinerary".

- Néu chua dat, hay diéu chinh lai va thir lai cac bude.

# Dinh dang dau ra:

Xuat két qua cudi cung cua lich trinh ti wu nhat bang cach goi cong cu "Cityltinerary".
Néu bat ky yéu cau nao ctia nguoi dung khong thé dap ung duoc, hiy giai thich 16 1y do
va cac rang budc khong thé dap ung 1a gi.

2.2.5 Thiét ké co sé dit ligu

Co s¢ dir 1iéu bao gom cac bang:

Bang 2.3 Bang users
Trudng Kiéu dir liéu M6 ta
_id string Khoa chinh
email string Dia chi email
avatar string URL anh dai dién
password string Mt khau d3 m3 hoa
role number Vai tro nguoi dung
createdAt datetime Ngay tao tai khoan
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updateAt datetime Ngay cdp nhit gan nhat

isActive datetime Tai khoan ngung hoat dong

fullname string Tén nguoi dung

gender string Gidi tinh

threads array[object] Lich st tro chuyén véi chatbot
Bang 2.4 Bang hotels

Trudng Kiéu dir liéu Mo ta

_id string Khoa chinh

traveloka id string Ma khach san trén trang traveloka

hotel name string Tén khach san

coordinate object Toa d0 cua khach san

role number Vai tro nguoi dung

address string bia chi cua khach san

mytour id string Ma khach san trén trang Mytour

dinogo id string Ma khach san trén trang dinogo

2.2.6 Thiét ké giao dién

Giao dién ngudi ding trong d6 an duogc thiét ké bang cong cu Visily — mot nén tang
hd tro thiét ké wireframe va prototype ¢ tinh ning twong tu Figma, cho phép xay dung
b cuc giao dién thong qua kéo tha thanh phan.

Hinh 2.12 Thiét ké cdc giao dién chirc ndng ciia hé thong trén nén tang Visily
Céc giao di¢n: tim khach san, danh sach khach san, dat vé may bay... déu duoc thiét
ké va bd cuc hop 1y theo nguyén tic UX/UI hién dai. Giao dién c6 thé export ra hinh

anh turong duong véi cac frame thiét ké trong Figma.
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2.2.6.1 Giao dién tim kiém va goi y khdch san

Giao dién man hinh tim kiém khach san v&i thanh nhap li¢u dia diém, lya chon ngay
di — ngay vé, s6 phong — sd khach, va khu vuc goi ¥ cac diém dén phd bién gan vi tri
duogc chon. Thiét ké tap trung vao trai nghiém truc quan, dé su dung, két hop hinh nén
du lich sinh d6ng nham ting tinh hap dan cho ngudi dung.

Hinh 2.13 Giao dién tim kiém va goi y khach san
2.2.6.2 Giao dién danh sdach khdach san theo bo loc
Giao dién két qua tim kiém khéach san hién thi danh sach cac khach san tuong ung
v6i tiéu chi da chon (dia diém, ngay dén, ngay vé, sé phong, s6 khach). Giao dién cho
phép nguoi dung loc theo khoang gia va sé sao. Mdi khach san dugc hién thi kém hinh
anh, tén, dia chi, danh gia sao, gia tién va gia tir cic nha cung cip trung gian dé nguoi

dung dé dang so sanh va lia chon.
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Hinh 2.14 Giao dién danh sach khach san theo bo loc
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2.2.6.3 Giao dign tim kiém chuyén bay

Giao dién man hinh tim kiém chuyén bay, cho phép nguoi ding nhap thong tin hanh
trinh gdm: diém di — diém dén, ngay di — ngay vé, s6 lugng hanh khach va hang vé. Hé
thong hd tro hién thi nhiéu ching bay, déng thoi cung cip tiy chon md rong cho céac
loai hinh dich vu khac nhu khach san va trg Iy AI du lich. Thiét ké chu trong su t6i gian,

dé sir dung va dé mo rong véi cac chirc ning bo sung trong twong lai.

Hinh 2.15 Giao dién tim kiém chuyén bay

2.2.6.4 Giao di¢n két qud tim kiém chuyén bay

Giao dién két qua tim kiém chuyén bay, hién thi danh sach cac chuyén bay theo hanh
trinh ma nguoi dung da lya chon. Phan bén trai cho phép xem tém tit hanh trinh da
ching (multi-leg), cting vé&i bd loc khoang gia. Bén phai 13 danh sach cac chuyén bay
duoc phan loai theo hing, gid bay, thoi gian bay, va gia vé. Nguoi dung c6 thé dé dang
chon va dat vé truc tiép tr danh sach hién thi.

@
n il -
= Ll
a = “
=a - -

Hinh 2.16 Giao dién két qua tim kiém chuyén bay
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CHUONG 3 KET QUA TRIEN KHAI

3.1 Giao dién chuong trinh
3.1.1 Giao dién tim khdach san

"'Nm,
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Phutng 3 G Y 50 phing, 20 khich 3 T
o 2 phing 2 ngute kim. 3 trd em
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e 24 000 000 WND
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Hinh 3.2 Hién thi gid khdch san trén nhiéu nha cung cdp khdc nhau
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3.1.2 Giao dién tim vé mdy bay
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Hinh 3.3 Tim kiém vé may bay, c6 thé tim nhiéu chuyén bay
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Hinh 3.4 Két qua tim kiém vé mdy bay tir nhiéu nha bdn vé khdc nhau
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3.1.3 Giao dién chatbot
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Hinh 3.5 Lén ké hoach du lich
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Hinh 3.6 Chatbot sir dung cong cu dé tim vé tau

3.2Kiém thir
3.2.1 Kiém thir don vi
3.2.1.1 Kiém thir cong cu tim kiém vé xe khdch

Summary

3 begts took 1 mes.

{Unjcheck e boxes fo Afer the resulls

0 Failed, B3 3 Pessed, 19 0 Skipped, [ 0 Fspectad files, [90 Unexpected passes, 2 0 Emors, 2 0 Ran
Hesull Tesl
FPassed tesiinoistranspointiontes]_gel_bus fckets py tesi gel_bua fickets dn to_hn
Passed lesifooistranspodnliontes]_gol_Dus Dokats py o besl_ged_bus_Dokets hom_lo_hn
Paszed lesinpotranspodialiondes]_ged_bes_ lUckels oy lesi_ged _bus lckeis _hom_lo_dn

Hinh 3.7 Kiém thir cong cu tim kiém vé xe khdch
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3.2.1.2 Kiém thir cong cu tim kiém vé tau héa
Summary
3 tasts fook 1 ms

(Uimcheck the baxes io filber e regults

0 Falled 3 Fassed U Unexpectad passes 1 Errons
F

Hinh 3.8 Kiém thir céng cu tim kiém vé tau héa
3.2.1.3 Kiém thir cong cu tim kiém vé mdy bay
Summary

3 tesls look 1 ms

(Umicheck the boxes 1o ffer the resulls

0 Fadlad 3 Pagsed I Unexpectad passes 0 Errors
s

Fasoed
Passed
Passed
Hinh 3.9 Kiém thu cong cu tim kiém vé may bay

3.2.2 Kiém thir tw ddng trinh duyét bang selenium

Projgect DOANTO TNGHIEP

Comvend Target el

Hinh 3.10 Kiém thir giao dién ding ky tai khodn
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Hinh 3.12 Kiém thw giao dién tim kiém khdch san
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3.3 Tinh chinh mo6 hinh

Dataset sample
Displaying the first 3 rows af the tuning dataset (sameples may be tuncated for
preview)

Massage (71

2 # Ciry/Province: D& Néng # Tounis apos consrains: Mikaeuid 8 Nunbes of adulis: 3 Please research 10untst spots that meer sl
MeqUINEMens

@ [though: Lkser ie asiung for information about Mikazukl in Da Mang for 5 sdults. | reed 1o search for details about Miioazui,
including a8 name, description, locatian, opereng hours, and peice. | Wil stan with a genersl ssarch guery 1o get the besie informaticn
and then formulare more specific guenes if necded 1o find the missing detads. Once | have The price per aduly, | will calcolae.

X & Seanch query: Mikazukd £8 Mang gid vé iy md cim e chl [l Tmpemia. wnscam-nang-gu-lehy cong- vien: nuos-mikaeuid-da

NRNG-Cong-vien-ro-chol-nuoc-phong-cach-nha- 1805, sitle” ‘Thng vién nude Mikazukd Bid Nang - Gia wi ciip nhdn 2025 - MEA Y, o’
[Trang chl(virpsimin wng) - / - [MWELA Golhiipscimia wdcamenang-du-iich/cam-nang-du-ich) - 1 - [Bi Ndag|(hops.smia ynicam

® [compleed’| rue oarist spots” [{nore”. “Gid v 400,000 WNDVngussl Ion dp dung cho Thir 2 - Thir 6, bao gm Cng sién nute «

Oinsen . Gid i 450,000 VMO ngol lan ap gigng cha Thir 7 va Chi Mhat, bao gBm Cong wién ninds + Onsen, Tré em dudl Tm dups mién

phi wit, Tding chi phé uie tinh cho 3 nguot dn & 1. 2000000 VD (Thie 2 - Tha &) hodc 1350000 WND (T 7 v Chi Mhbic " descriprion”

iy vn..,
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Hinh 3.14 Két qua tinh chinh mé hinh Gemini 2.0 trén Google Vertex Al
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Két ludn

Trong khudn kho dé tai, em da tién hanh x4y dung thanh cong mot hé thong lap ké

hoach du lich thong minh dya trén mo6 hinh ngon nglt 16n s dung véi kién trac da tac

nhan. Hé théng cho phép ngudi ding twong tac voi chatbot dé duoc hd tro 1én lich trinh,

tu van diém dén va tim kiém dich vu du lich phu hop.

Két qua dat duoc:

Xay dyng duge mot nén tang tong hop thong tin gia phong khach san va vé may bay
tir nhiéu trang cung cap khac nhau. Hé thong c6 thé thu thap, phan tich va so sanh
gia, tir d6 hd tro nguoi dung lwa chon phuong 4n tdi wu vé chi phi va tién ich.

Ap dung m6 hinh LLM d¢é tao ra mot chatbot théng minh c¢6 kha ning hiéu ngén ngi
tur nhién, hd tro goi y diém dén phu hop theo so thich, thoi gian va ngan sach.

LLM con c6 kha nang 1én lich trinh ty dong, phan tich thoi gian di chuyén, thoi tiét,
gid mé ctra va xay dung ké hoach chi tiét theo ting ngay.

Thiét ké kién trGic hé thong theo huéng multi-agent, mdi agent dam nhan maot chirc

ning chuyén biét, gitip hé théng c6 tinh md rong va dé bao tri.

Doéng gop:

Pé tai 1a mot minh chimg cho tiém ning tng dung ctia md hinh ngdn ngir 16n trong
linh vyc du lich thong minh.

Viéc tich hop nhiéu ngudn dit liéu va xir Iy hoi thoai theo ngir canh gitp cai thién
trai nghiém nguoi ding va mé ra hudng phat trién cac hé thong tro 1y 4o c4 nhan hoa
trong tuong lai.

bé xuat va kién nghi:

Can tiép tuc mo rong hé thong véi dit lidu thoi gian thyc, dic biét 1a thoi tiét, danh
gia du khach, sy kién dia phuong nham nang cao chat lugng lich trinh.

Nén bé sung thém céc tic nhan chuyén trach nhu: agent kiém tra chinh sach visa,
agent du doan chi phi, agent goi y mon an dia phwong... dé hoan thién hanh trinh du
lich toan dién.

Can quan tam dén van dé bao mat va quyén riéng tu trong viéc luu trir thong tin ca

nhan nguoi dung khi trién khai hé thong thuc té.

Tong két lai, dé tai khong chi dat dugc cac muc tiéu dé ra ma con md ra tiém nang lon

trong viéc ng dung Al va LLM vao linh vuc du lich, gop phén hién thyc hoa trai nghiém

du lich ty dong, thong minh va c4 nhan héa cho mdi ngudi dung.
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