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MO DAU
1. Ly do chon d@ tai

Theo cac bao céo thi truong tro choi di dong (game mobile) gan day, thé loai
game casual tiép tuc chiém ty trong 16n trong nganh nhd dic diém dé hoc, dé choi va
phu hop véi hanh vi tiéu thy ndi dung nhanh (snackable content), quy thoi gian phan
manh ctia nguoi dung hién dai. Bao cdo Global Games Market 2023 cua Newzoo cho
thiy game mobile chiém hon 50% doanh thu nganh game toan cau, v4i sy ting truong
manh m€ cua nhém casual/hyper-casual [15].

Tai Viét Nam, theo bao cao Vietnam’s Game-Winning Era cua Xsolla, quy
mo thi truong game da tang tir 192 triéu USD (2017) 1én gan 1.5 ty USD (2024), dua
Viét Nam tr¢ thanh mot trong nhing qubc gia co toc do phat trién game nhanh nhat
khu vuc va dung dau thé gidi vé lugng tai xudng game mobile [17].

Trong tro choi thong thuong (game casual), dac biét 1a cac tro choi van hanh
theo md hinh live-service, mot trong nhitng thach thirc 16n nhat 1a tao méi ndi dung
lién tuc, bao gdm cac hoat dong nhu: thiét ké nhiém vy hing ngay (Daily Quest), tao
thir thach (Challenge), xay dung su kién theo mua (Seasonal Events), duy tri dong
luc quay lai cua nguoi choi (Retention). Theo nghién ctru hanh vi ngudi choi cua Juul
(2010) va Kumar (2025), ndi dung nhiém vu (quest) dong vai trdo quan trong trong
viéc kich hoat cac vong lap phan hoi than kinh (dopamine feedback loop) — co ché
tam 1y cbt 16i quyét dinh dén ty 1¢ duy tri (retention rate) va thoi gian gan bé cia
nguoi dung [2][3].

Tuy nhién, qué trinh tao nhi€ém vu hién nay phﬁn 16m dugc thyc hién thu cong
boi d6i ngii thiét ké game, dan dén nhiéu han ché nhu kha ning mo rong (scalability)
thap, kho dap ing nhu cau ndi dung khong 16 trong thoi gian ngin, nhiém vu dé lip
lai, thiéu tinh c4 nhan hoa, tn thoi gian van hanh va chi phi nhan su hay kho dap tmg
su da dang vé phong cach choi trong game casual.

Vi su phét trién cia mo hinh ngdn ngit 16n (LLM) nhu GPT, Claude, LLaMA

mo ra kha nang ty dong hoda vi¢c tao ndi dung game. Cac nghién ctru vé Transformer



[5], attention-based generation [6], few-shot prompting [14]...cho thiy LLM c6 thé
tao ra ndi dung chét lugng cao néu dugc hudng dan dung bang Prompt Engineering.

Tur bdi canh thuc tién va nhu ciu ciia nganh cong nghiép game toan cau noi
chung va Viét Nam néi riéng, dé tai “Nghién ciru va ing dung LLM cho bai toin
tao nhiém vu (Quest) trong Game Casual” duoc lya chon nham giai quyét bai toan
tu dong hoa ndi dung, giam chi phi van hanh, tdng tinh da dang va c4 nhan héa nhiém
vu, tir d6 thuc ddy tng dung Al trong nganh sang tao s6 — mot dinh huéng dang phat
trién manh mé tai Viét Nam.
2. Muc dich nghién ciru

Muc tiéu tong quat: nghién ciru va img dung cac k§y thuat prompt engineering
trong viéc huin luyén mo hinh tao cac nhi€ém vu trd choi

Muc tiéu cu thé:

(i) Nghién ctru co s6 1y thuyét vé game casual, hanh vi ngudi choi, mé hinh ngon
ngt 16n va cac ky thuat Prompt Engineering.

(i1) Xay dung pipeline sinh nhi¢ém vu tu dong cho game casual dya trén LLM va
16p kiém dinh (validation) dam bao nhiém vu hop 18, da dang va kha thi trong
gameplay.

(iii) Kiém thir va danh gia chat luong nhiém vu tao sinh thong qua két qua thuc

nghiém va khao sat nguoi dung.
3. Y nghia khoa hoc va thue tién

Y nghia khoa hoc

Pé tai ap dung cac k¥ thuat tién tién cta linh vuc NLP nhu Transformer
Attention [5], schema-constrained generation [6], in-context learning [14]... vao mot
bai toan mdi: tao nhi¢m vy game casual.

Y nghia thiee tién

Pé tai mang y nghia thyc tién cao, gitp giam tai khdi lugng cong viéc lap lai
cho doi ngii thiét ké game; tao ra cac nhi€ém vu nhanh, da dang, han ché trung lap,
phu hop gameplay. Vi kha ning, dé tai c6 tiém ning mo rong ing dung sang nhiéu

thé loai game hodc linh vyc sang tao s6 nhu giao duc, mo phong, gamification doanh



nghiép, tir d6 thuc day viéc ing dung Al trong nganh cong nghiép game Viét Nam —
mdt nganh dang tang truong manh [17].
4. P6i twong va pham vi nghién ciru
Poi twong nghién ciru
M6 hinh ng6n ngit 16n (LLM) va kha nang tao nhi¢m vu game casual.
Pham vi nghién ciru
Pé tai c6 nghién ciru trong pham vi:
(i) Game casual trén nén tang di dong.
(i1) No6i dung nhiém vu (quests) dudi dang JSON, khong nghién ctru sinh level,
hinh anh, hoi thoai.
(ii1) M6 hinh dung phuong phép Prompt Engineering, khong fine-tuning mo hinh.
(iv) Thoi gian thyc hién: nam hoc 2025.
5. Phuwong phap nghién ctru
Céc phuong phap nghién ctru 4p dung trong dé tai:
Phuong phap 1y thuyét: tong hop, phan tich tai liéu (thu thap va phan tich 1y
thuyét vé game casual, kién tric Transformer, cac ky thuat Prompt Engineering...)
Phuong phép thuc nghiém: chay thir nghiém nhiéu luot tao nhiém vu theo céc
kich ban gameplay thuc té, ddnh gia cac cau hoi tao ra bang Validation Layer; danh
gia chét lugng nhi¢m vu sinh ra theo tiéu chi cu thé.
Phuong phép khao sat — danh gia: to chic khao sat nguoi dung (ngudi choi
hodc nha phat trién game) dé dénh gia tinh lop 1y ciia cac nhiém vu sinh ra
Céc cong cong cu st dung: Dify, m6 hinh LLM (GPT/LLaMA API), Unity,

Google Forms...



CHUONG 1. COSOLY LUAN

Chuong nay tap trung trinh bay céc kién thirc nén tang cho toan bo dé tai. Pau
tién, nghién cuu s€ gioi thi¢u vén tat dic diém game casual va h¢ théng nhiém vu. Ké
dén, chuong ciing trinh bay tong quan vé mé hinh ngdn ngit 16n va cac ki thuat sinh
n6i dung. Cudi ciing, chuong tiép tuc dwa ra nhitng van dé con ton tai trong thiét ké
nhiém vy va xac dinh nhu cau ung dung LLM. Nhitng ndi dung nay dit co s cho
viéc xay dung quy trinh sinh nhiém vy tw dong &6 CHUONG 2.

1.1 Game casual va dic diém nhiém vu (Quest)
1.1.1 Dinh nghia game casual

Trd choi pho thong, hay con goi 1a game casual, 1a mot phan khuc dic thu cia
tro choi dién tir dugc dinh nghia boi su tdi gian trong co ché van hanh va tinh tiép
can rong rai d6i véi da dang di tuong ngudi dung. VEé mit thuat ngi, game casual
khong chi don thuan chi mot thé loai tro choi ¢ dinh, ma 13 mot pham tru bao quat
cac san pham giai tri s6 ¢6 rao can gia nhap thap (low barrier to entry). Pac diém cdt
16i ctia dong game nay nim & "tinh kha dung" (accessibility), noi ngudi choi khong
can s hitu cac ki ning thao tac phtc tap hay kién thirc chuyén mén vé tro choi trude
d6 dé c6 the bét dau.

Xét trén phuong dién ciu tric trai nghiém, khai niém nay gan lién vé6i cac vong
lap tro choi ngan (short game loops), cho phép nguoi ding tham gia vao cac phién
trai nghiém co tinh phan doan cao, phu hop voi xu hudng gidi tri trong cac khoang
thoi gian trong. Khac véi dong game truyén thong (Hardcore Game) von doi hoi sy
cam két cao vé thoi gian va cuong do tap trung, game casual chu trong vao viéc tao
ra phan hdi tich cyc tirc thoi thong qua hé thdng phan thudng truc quan va 4m thanh
sinh dong. Do d0, vé miat ban chat, ddy 14 su giao thoa gitra nghé thuat thiét ké twong
tac va tm 1y hoc hanh vi, nham t6i wu héa cam giac thu gidn va giam thiéu ap luc

tam 1y cho ngudi choi trong sudt qué trinh trai nghiém.



1.1.2 Dac trung cua game casual

Game casual dugc xem 1a mot trong nhitng phan khuac phat trién manh nhat
ctia thi trudng game toan cau, hudng dén nhitng trai nghiém ngan, nhanh va dé tiép
can. Theo b4o cao Vietnam’s Game-Winning Era cua Xsolla (2025), va Viét Nam
lién tuc nam trong nhom qudc gia xuat khau game mobile hang dau thé gidi, voi ~6.7
ty luot tai nam 2025 [17]. Cac studio Viét nhu Amanotes, ABI Games, Falcon Game
Studio, VNG van dang din diu Pong Nam A trong mang casual. Piéu ndy cho thay
nhu cau phat trién nodi dung nhanh — dac biét 1a nhiém vy (quest/daily task) — tr¢ thanh

yeu t0 song con cua cac studio game Vi¢t Nam.

Hinh 1-1 Mt s twa game casual néi tiéng

Ly do game casual ¢6 thé chiém linh thi trudng game ty d6 va canh tranh véi
nhirng dong game khac trén thi trudng do chiing c¢6 nhimng dic trung ndi bat sau day.

Thir nhat, game casual dugc thiét ké voi luat choi don gian, thoi gian hoc ngan
va vong lap gameplay rd rang. Nhitng dic diém nay gitp game casual tiép can luong
16n ngudi dung va tao ra quing choi ngan, 13p lai nhiéu lan trong ngay [2]. Theo Li
(2024), gameplay ctia game casual xoay quanh cac hanh dong nho duoc lap lién tuc.
khi cac thao tic don gian két hop v6i phan thuéng nhé nhung déu din (micro-
rewards) tao nén chu ky dopamine—yéu t6 then chot giir chan nguoi choi quay lai

tro choi hang ngay véi moi Itra tudi [1] [3].



N by Game Genre =

Source: GameAnalytics.com

Casual 3 minutes

Plaformer 3 minutes

Arcade 3.5 minutes

Shooter 5 minutes

5.5 minutes

Idle Miner Tycoon 7 minutes

Hinh 1-2 Biéu do so sanh hoi gian choi trung binh mdi session theo thé loai game
[Ngudn: GameAnaytics.com]

Thir hai, bén canh do, game casual thuong s¢ hiru luat choi don gian va truc
quan. Co ché diéu khién thuong duoc tdi wu hod cho thiét bi di dong: cham, kéo —
tha, vudt hodc nhan nhanh. Viéc don gian héa thao tac khong chi gifip giam rao can
tiép can ma con tang toc do dua ngudi choi vao trai nghiém cbt 18i (core gameplay).
Khi cac thao tac don gian két hop v&i phan thudong nhd nhung déu dan (micro-
rewards) tao nén chu ky dopamine—yéu t6 then chot giir chan nguoi choi quay lai
tro choi hing ngay [3].

Thir ba, game casual thudng duoc thiét ké theo hudng linh hoat va dé mo rong
ndi dung. Nha phat trién c6 thé thém nhiém vu mdi, sy kién theo mua hodc ché do
choi dic biét ma khong lam thay doi 18i tro choi. Diéu nay phi hop vi mé hinh van
hanh game live-service, noi ndi dung phai lién tuc dugc bd sung dé duy tri tép nguoi
choi 1au dai. Tuy nhién, chinh yéu cdu mé rong lién tuc nay lai khién céac studio phai
dau tu nhiéu thoi gian vao cong viéc tao ndi dung—mot van dé ma LLM c6 tiém nang

giai quyét hiéu qua.



Cuoi ciing, game casual ciing thuong chu trong vao tinh phi hop dai ching
(mass appeal), thé hién ¢ phong cach do hoa dé thuong, mau sic twoi sang, 4m thanh
don gian va tinh giai tri cao. Nhitng yéu t6 nay dam béo trd choi phi hop véi nhiéu
d6i twong khac nhau va khong gay ap luc cho ngudi choi.

Nhitng dic diém nay khong chi giai thich vi sao game casual phd bién ma con
tao nén tang cho qua trinh thiét ké nhiém vu va ung dung LLM vao viéc sinh ndi dung
pht hop véi hanh vi ngudi choi, sao cho dap tmg va ting cuong thé manh cia thé loai
game nay.

1.1.3 Tam ly hoc hanh vi ngwoi choi trong game casual

Céc cong trinh nghién ctru vé game casual déu nhan manh ring moi co ché

nhiém vu phai phuc vu core loop chinh. Theo Juul (2010) [2] va Li (2024) [1], core

loop c6 thé mo6 ta nhu sau:

GAMEPLAY LOOP

REWARD

Hinh 1-3 So d6 vong lip game tac dong téi hanh vi ngwdi choi
Trong do6:
(i) Objective (Muc tiéu): Viéc nguoi choi can hoan thanh trong mdi lugt, thuong
don gian va ro rang.
(ii) Challenge (Thir thach): Trd ngai hoic mirc do kho khién ngudi choi phai nd

luc dé dat muc tiéu.



(iii) Reward (Phan thuong): Két qua tich cuc nguoi choi nhan duoc sau khi vuot
qua thir thach, thuc ddy ho tiép tuc vong lap tiép theo.

Viéc thiic ddy ngudi choi thong qua hé théng nhiém vu gop phan tang sirc hap
dan cho gameplay cot 16i. Nghién ctru cia Kumar & M.N (2025) chi ra rang retention
trong game casual chil yéu dén tir “dopamine loops” — vong phan hdi nhanh, noi
ngudi choi duge thuéng dopamine mdi khi hoan thanh mét hanh dong nho [3]. Nhiing
vong lap dopamine nhé nhung lién tuc ndy 12 nén tang cua trd choi casual thanh cong.

Theo Juul (2010), game casual van hanh dya trén triét ly “easy to learn, hard
to master”, v6i hanh dong cot 16i duoc 1ap lai lién tuc [2]. Vi vdy, viéc thiét ké nhiém
vu huéng t6i muc tidu: dé hiéu, d& thuc hién va phu hop vong lap hanh vi hién tai cia
tro choi
1.1.4 Co sé thiét ké va phén logi nhiém vu trong game casual

Trong hé sinh thai game casual, hé théng nhiém vu (Quest System) khong chi
don thuan 13 danh sach cac viéc can 1am, ma dong vai tro 1a co ché then chét dé duy
tri vong doi nguoi choi (User Lifecycle) va tdi wu hoa chi sé giit chan (Retention).
Céc nghién ctru vé tam 1y hoc hanh vi trong trd choi di chi ra rang, nhiém vu tac dong
tryc tiép dén ngudi choi thong qua ba co ché chinh: (1) Pinh hudng hanh vi (Behavior
Shaping) — dan dit nguoi choi thuc hién cac thao tac mong mudn; (2) Thiét 1ap muc
tiéu ngan han (Short-term Goal Setting) — tao dong luc tirc thoi trong cac phién choi
ngan; va (3) Kich thich sy quay lai (Return Incentive) — tao thoi quen ding nhap hang
ngay thong qua phan thuong.

Xét dudi goc do thiét ké hé thong, Li (2024) [1] nhan dinh ring nhiém vu trong
game casual thuc chat 1a mot phan mo rong cia vong lip cbt 18i (Core Loop
Extension). Chirc ning cta nd 1 bao boc iy cac twong tac co ban (nhu tha trai cdy,
hop nhét) dé mang lai y nghia va nglr canh cu thé cho nhitng hanh dong 1ap di lap lai,
tr d6 ngédn chén cam giac nham chan.

Hé théng nhiém vy thuong dugc phan loai thanh ba nhém chire nang nén tang,

bao quat toan bo trai nghi€ém cia nguoi choi.



Pau tién 13 nhom nhiém vu dinh hudéng hanh dong (Action-oriented). Cac
nhiém vu tip trung vao viéc thiic day cac tuong tac vat 1y truc tiép véi trd choi (vi
du: thuc hién sb lan hop nhét, tao ra cac combo). Pay 1a nhdm nhi€m vu gitr nhip do
choi (Pacing).

Thu hai 1a nhém nhiém vy ghi nhan tién trinh (Progression-oriented). Nhom
nay tap trung vao cac cot mdc thanh tyu (vi du: dat cép dd quai vat cao nhat, pha ky
luc diém sd), tir d6 tao ra cam giac théa man va thing tién (Sense of Achievement).

Thir ba 1a nhém nhiém vu diéu tiét tai nguyén (Resource-spending). Pay 1a
nhém nhiém vy khuyén khich nguoi choi tiéu thu cac tai nguyén tich liy (vi du: st
dung vat phém hd trg, chi tiéu tién vang), dong vai trd quan trong trong viéc can béng
nén kinh té trong game (Game Economy Balance).

CAu trac phéan loai nay hoan toan twong thich véi dic thi van hanh cta dong
game casual néi chung va tgya game Merge Fruit noi riéng, noi trdi nghi€ém ngudi
dung xoay quanh viéc t6i wu héa cac nude di, quan 1y tai nguyén hd trg va chinh phuc
cac gidi han diém sb6 méi. Do d6, viéc md hinh hoa hé théng nhiém vu theo cau tric
nay 1a co s& quan trong dé xay dung dir liéu huén luyén cho mo hinh ngén ngir 16n &
cac chuong sau.

R . U
Quests - D)

-~

s
. 7
U \;RR’E(AEI
»

o .
LS

?l. BrnIEi
erve Liqueur

Play a game with Coin
Bombs from the
market

Match 180 Yreen
Bandies.

= —43/160

Skip this mission with
the "Skip Mission” item
from the market
Greate 60 Wrapped

Bandies. Spare the first 3

pedestrians

Match 400 Purple
“Bandies with Qdus.

Hinh 1-4 H¢ thong nhi¢m vu trong game casual
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Diéu ndy pht hop hoan toan véi nhu ciu ctia game casual, noi ngudi choi lién
tuc thuc hién cac hanh dong gameplay chinh, dung vat phém ho tro dic biét hodc thu
thap tién té trong trd choi.

1.2 Mo hinh ngon ngir 16n (LLM)
1.2.1 Kién triic Transformer va mé hinh Decoder-only

Nén tang ciia hau hét cic mo hinh ngén ngir 16n hién nay 1a kién trac
Transformer, dugc gidi thiéu 1an ddu boi Vaswani et al. (2017) trong cong trinh
“Attention Is All You Need” [5]. Khac vé6i cdc mang no-ron hdi quy (RNN) hay
LSTM truyén thong vén xir 1y dit liéu tudn ty, Transformer loai bo hoan toan cac két
nbi hdi quy va thay thé bang co ché chii y (attention mechanism), cho phép xir 1y dir
liéu song song va nam bt cac phu thudc xa trong chudi vin ban hiéu qua hon déng
ké [6].

Dua trén kién trac nay, su phat trién cia LLM phan tach thanh hai nhanh chinh:
Encoder-only (tiéu biéu 1a BERT) va Decoder-only (tiéu biéu 1a GPT). Theo nghién
ctru cta Devlin et al. (2019), BERT sir dung co ché ma héa hai chiéu (bidirectional)
dé t6i wu hoa kha ning hiéu ngit canh, phi hop cho cac tac vu phan loai hodc tim
kiém [8], [10]. Nguogc lai, dong mé hinh GPT (Generative Pre-trained Transformer)
do Radford et al. (2018) phat trién sir dung kién triic Decoder-only véi co ché ty hoi
quy (autoregressive) [7], [9]. Trong co ché ndy, mé hinh du doan token tiép theo dwa
trén xéc sudt ciia chudi token di truéc theo mot chiéu (unidirectional). Chinh dic tinh
nay bién kién tric Decoder-only tré thanh lwa chon t6i wu cho céc tac vu tao sinh
(generative tasks), bao gdm viéc sinh ma ngudn va dit liéu cau trac JSON cho tro

choi, noi yéu cau sy lién mach va kha nang mé rong ndi dung sang tao.
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Qutput
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Feed
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Multi-Head Multi-Head
Attention Attention
At _t
e J \ — )
Positional ® 9_® Positional
Encoding Encoding
Input Output
Embedding Embedding
Inputs Qutputs
(shifted right)

Hinh 1-5 Kién triic mé hinh transformer

1.2.2 Co ché Self-Attention va Cira sé ngir cinh

Strc manh c6t 18i gitip LLM duy tri duoc logic ctia tro choi va tuan thi cac cAu
trac dit liéu phirc tap nam & co ché Self-Attention. Theo Vaswani et al. (2017), co
ché nay cho phép mdi phén tir trong chudi dau vao (input sequence) twong tac voi tat
ca cac phan tir khac dé tinh toan trong s6 quan trong, bat ké khoang cach vi tri giita
chung [5]. Cu thé, thong qua ba vector dai dién 1a Query (Q), Key (K) va Value (V),
mo hinh ¢6 thé xac dinh murc d6 lién quan giira cac tir khoa trong chi din (prompt)

vo1 dir li€u can sinh ra.

. QKT
Attention(Q, K,V) = softmax Vi v
k
Hinh 1-6 Cong thirc Attention
Trong ngit canh cua dé tai, co ché nay dong vai trd quyét dinh trong viéc xir
Iy "Cira s6 ngit canh" (Context Window). Nho kha niang mé hinh hoa cac mdi quan

hé phu thudc dai (long-range dependencies) dugc cai thién so véi RNN [7], m6 hinh
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c6 thé ghi nhé va lién két cac rang budc nam rai rac trong prompt — vi dy nhu quy tic
can bang game nam ¢ dau prompt va yéu cau dinh dang JSON niam & cudi prompt.
Diéu nay cho phép thyuc hién chién luge "Nap ngir canh" (Context Injection), noi toan
bd bd tham chiéu gameplay va luat choi dugc nap vao bd nhé ngén han ctia mo hinh
dé dinh huéng qua trinh sinh nhiém vu.

1.2.3 Co ché hoc trong ngit cinh (In-context Learning)

Mot trong nhitng budc tién quan trong nhét ctia cic mé hinh LLM hién dai 1a
kha ning thyc hién nhiém vy méi ma khong can cép nhat trong s6 mang no-ron
(gradient updates), dugc goi 1a Hoc trong ngit canh (In-context Learning - ICL). Theo
cong trinh nén tang cta Brown et al. (2020), cac mo hinh nhu GPT-3 thé hién ning
luc hoc tap "few-shot" manh mé: chi can cung cép mot vai vi du minh hoa hoac chi
dan ty nhién trong ngit canh dau vao, mo hinh c6 thé suy luan va thyc hién tac vu
tuong tng v6i do chinh xac cao [14].

In-context learning architecture

Input Output Database

Question — LM —>

4
Prompt

Demonstrations and/or instructions

Demonstrations
and/or
instructions

Input

Question
+
Demonstrations and/or instructions

Output

Answer

Hinh 1-7 Kién tric In-context learning architecture
Co ché nay dit nén mong ly thuyét cho viéc lya chon giai phap Prompt
Engineering thay vi Tinh chinh m6 hinh (Fine-tuning). Mac du cac phuong phép tinh
chinh hiéu qua nhu LoRA [11] hay QLoRA [12] cho phép cap nhat mo hinh véi chi

phi thdp hon truyén thng, nhung chiing van yéu cau tip dir liéu huan luyén I1én va
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ha tang tinh toan chuyén dung. Nguoc lai, In-context Learning cho phép hé thong
game tich hop va diéu chinh logic sinh nhi¢m vu mot céch linh hoat, tiét kiém chi phi
va phu hop vé6i quy trinh phat trién nhanh (agile) cta cac du 4n game casual, noi luat
choi va can bang s6 lidu thay d6i thuong xuyén.

1.2.4 Co ché tuin thii chi din (Instruction Following & Alignment)

Bén canh kha nang sinh vin ban mach lac, ning lyc cdt 16i giup cac md hinh
ngdn ngit 16n hién dai (nhu GPT-4, Gemini, Claude) c6 thé giai quyét cac tac vu cu
thé 12 kha ning tuan thu chi dan (Instruction Following). Theo Ouyang et al. (2022),
cac mo hinh ngdn ngir thuan tay (base models) chi dugc t6i wu hoa dé du doan tir tiép
theo trén tap dir li¢u internet, do d6 chung thuong gép kho khan trong viéc thyc hién
cac ménh 1énh cta nguoi dung mot cach chinh xac [19]. Bé khic phuc diéu nay, cac
k¥ thuat tinh chinh nhu Instruction Tuning (Wei et al., 2021) va Hoc ting cudng tu
phan hdi con nguoi (RLHF) duoc 4p dung nham "cin chinh" (align) mo hinh véi y
dinh ctia con nguoi [20].

Co ché tuan thi chi din c6 vai tro dic biét quan trong trong cac tmg dung yéu
cau dau ra dinh dang nghiém ngat, nhu sinh ma, sinh dir li¢u JSON, hoac xu ly biéu
mau. Trong khudn kho dé tai nay, né 1a nén tang dé trién khai cac rang budc ki thuat
trong prompt. Cy thé, n6 cho phép mé hinh hiéu va thuc thi cic quy dinh nhu: chi tra
vé chudi JSON hop 1¢ theo diing schema da dinh; khong tao ra gia tri nam ngoai gidi
han enum; va loai trir cic thanh phan khong ton tai trong gameplay (vi du: khong sinh
quai vat vuot qua cp do 11). Nhimg yéu ciu nay khong thé dugc théa man chi bang
kién thirc ngir nghia, ma can dén kha ning tuan thu chinh xac ciu tric dinh dang,
phan &nh 16 ndng luc alignment cia mo hinh sau khi dugc instruction-tuned.

Néu thiéu co ché nay, LLM s& c6 xu huéng tiép tuc sinh vin ban tuy do
(freeform text) thay vi bam sat cau trac dit liu JSON, dan dén viéc khong thé tich
hop vao cac hé théng phan mém tu dong hoa. Do do, Instruction Following khong
chi 1a diéu kién can dé cai thién kha nang tuong tac cia LLM véi con ngudi, ma con
1a diéu kién du dé hién thuc héa cac hé théng sinh dit liéu c6 céu trac, nhu trong ing

dung tao nhiém vu cho trd choi dién tir. Cac két qua tir Ouyang et al. (2022) va Wei
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et al. (2021) cho thdy hiéu qua rd rét ciia viéc can chinh mé hinh qua instruction
tuning d6i voi chat luong dau ra trong cac tac vu ¢6 cau trac [19][20].
1.2.5 Ky thudt Prompt Engineering

Prompt Engineering dugc hiéu 1a mot phuong phép tiép can ki thuat nham tdi
vu hoa ndi dung dau vao dé diéu khién hanh vi ciia mé hinh ngén ngir 16n (LLM),
dong vai tro nhu mot giai phap huan luyén phi tham sd trong cac hé théng tri tué nhan
tao. Theo cac nghién ctru cta Lin et al. (2022) va Brown et al. (2020), viéc thiét ké
prompt hop 1y khong chi giup dinh huéng dau ra phit hgp hon véi yéu cau ngudi dung
ma con dam bao tinh chinh xac, hop 1¢ vé mit ci phap va logic — dic biét trong cac
tac vu tao sinh dit liéu c6 cdu trac nhu JSON phuc vu game. Trong pham vi dé tai
nay, mot hé thong cac ki thuat Prompt Engineering da duoc ap dung dé ting cuong
kha nang tuan tha dinh dang va logic gameplay cua mo hinh.

Pau tién 1a Instruction Prompting, k¥ thuat dya trén kha nang tuan thu chi dan
(instruction-following) ctia cdc mo hinh hién dai nhu GPT-4 hay Gemini, von da duge
tinh chinh véi dir liéu hudng dan (instruction tuning). Béng cach dat r6 vai tro, nhiém
vu va dinh dang diu ra trong prompt, mé hinh c6 thé tip trung vao yéu cau cu thé
nhu “Sinh nhiém vy du¢i dang JSON theo dinh dang sau...”, tir d6 tranh sinh van ban
tu do khong can thiét.

Tiép theo, Schema-Constrained Prompting dong vai trd then chét trong viéc
dam bao cu truc dau ra dung dinh dang k¥ thuét. Lin et al. (2022) d4 chi ra rang viéc
dua vao cac mau dir liéu (template) hodc schema trong prompt gitip mo hinh diéu
chinh co ché attention dé tap trung vao céc truong dir lidu quan trong, tir d6 han ché
dang ké 15i ¢t phap hodc 15i serialize trong tac vu sinh ma [6].

Trong céc tac vu sinh dir liéu dang cAu truc, dic biét 1a tich hop voi hé théng
backend game, chi kiém soat cdu trac JSON la chua di. Do d6 Ky thuat Enum-
Constrained Prompting dugc sir dung dé ép mo hinh chi sinh gié tri trong mot tap hop
dinh danh c6 dinh (e.g., taskName tir 0-24). Theo Lin et al. (2022) [6], viéc cung cip
ngit canh cAu trac va rang budc loai gia tri (type-level constraint) 1a chién luge hiéu

qua dé diéu hudng hanh vi ctia LLM trong cac tac vy lap trinh ¢ ciu trac. K¥ thuét
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nay déng vai trd nhu mot tang anh xa ngit nghia (semantic mapping) giita thé gioi tu
nhién va logic h¢ thong.

Bén canh céc rang budc vé cAu tric, do chinh x4c ctia ndi dung sinh ra con phu
thudc vao kha nang tuan thu céc logic nghi¢p vu phtc tap. Ky thuat Rule-Based
Contextualization lién quan dén viéc nap cdc bd quy tic van hanh (Operational
Rulesets) — chang han nhu bang cin bang d6 khé/phan thuéng hay cac giéi han vat
1y cua trd choi — truc tiép vao ngir canh ctia prompt. Dua trén kha ning suy luan logic
(Reasoning) ciia cdc mo hinh LLM hién dai, k¥ thuat nay huéng dan mo hinh thyc
hién cac bude kiém tra noi tai (internal validation) dé dam bao dit liéu dau ra khong
chi dung ct phap ma con kha thi va nhat quan véi thiét ké hé thong [137], [14].

Con véi Negative Prompting (Goi ¥ phu dinh), k¥ thuat nay sé& thiét 1ap céac
"rao chan kiém soat" (guardrails) bang cach quy dinh rd nhitng diéu mé hinh khong
duoc lam theo Zhou et al., 2023 [18]. Trong bdi canh sinh dir liéu game, k¥ thuat nay
gitip thu hep khong gian tim kiém xac suat, ngan chin mo hinh sinh ra cic thuc thé
khong ton tai (40 giac) hoidc chén cac doan vin ban thira lam hong dinh dang JSON.

Trong khi d6, Few-shot Prompting — duoc dé xuét va chirng minh hiéu qua baoi
Brown et al. (2020) — cho phép mo hinh hoc tir mét s6 vi du miu dugc dua truc tiép
vao prompt, ma khong can tinh chinh mé hinh. Viéc sir dung cac cip [Input] — [Ideal
Output] gitip m6 hinh nam bat duoc cac quy tic ngdm dinh, chang han nhu méi quan
hé gitra d6 kho ctia nhiém vu va phan thudng twong tmg, hay cach gidi han do dai mo
ta theo yéu cau Ul cua game [14].

Téng hop lai, cac co so 1y thuyét tir kién trac Transformer, co ché Attention,
In-context Learning dén Instruction Following tao thanh khung tham chiéu ving
chic, chimg minh tinh kha thi va hiéu qua cta viéc sir dung LLM két hop v6i Prompt
Engineering dé giai quyét bai toan sinh ndi dung tyr dong trong tro choi dién tur.

1.3 Vin dé nghién ciru va nhu ciu éng dung LLM

Trong céc tro choi thudc thé loai casual, hé théng nhi¢m vu (quest) dong vai

trd trung tdm trong viéc giit chan ngudi choi, khuyén khich hanh vi tich cuc va tao

dong luc quay lai trd choi mdi ngdy. Tuy nhién, qua trinh thiét ké cac nhiém vu nay
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hién van dang dugc thuc hién cha yéu bang phuong phéap thi cong, ddn dén nhiéu
han ché dang ké nhu kho mo rong quy mé, ndi dung dé bi lap lai, va ton kém chi phi
van hanh do phu thudc vao nhan lyc sang tao ndi dung.

Sy xuét hién ctia cac mo hinh ngdn ngir 16n (LLM) mé ra co hoi dot pha cho
viéc tu dong hda quy trinh thiét ké nhiém vu trong game. V&i kha nang sinh van ban
muot ma, da dang va giau nglr canh, LLM co6 tiém nang tao ra cac nhi¢m vu phong
phu, linh hoat ma van dam bao phu hop véi logic gameplay. Tuy nhién, dé phat huy
duoc hiéu qua trong thuc té, LLM can duoc diéu huéng thong qua cac ky thuat
Prompt Engineering phti hop dé dam bao dit liéu dau ra 6n dinh vé ct phap, ding ngi
nghia va tuan thu cac rang budc thiét ké cua tro choi.

Trén co sé d6, dé tai nay dat ra cau hoi nghién ciru cbt 16i: Lam thé nao dé ung
dung mo6 hinh ngdén ngilr 16n vao quy trinh sinh nhi€ém vy game casual mdt cach hi¢u
qua, hop 1€ va kha thi vé mit trién khai ky thuat? Toan bo phﬁn con lai cua luan van
s€ tap trung vao vi¢c thiét ké, huin luyén va kiém dinh mot pipeline sinh nhiém vy tu
dong dua trén LLM, sir dung cac ky thuat Prompt Engineering va co ché xac thyc
nhiéu 16p nham dam bao chat luong dau ra phit hop véi yéu cau ctiia game mobile

hién dai.
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CHUONG 2. CHUAN BI DU LIEU VA HUAN LUYEN MO
HINH

Chuong nay dong vai tro nén tang k¥ thuat cho toan bd dé tai, dat tién dé cho
viéc kiém thir va danh gia két qua o chuong tiép theo. Cac ndi dung dugc trinh bay
1an luot tir phan tich dit liéu dau vao (muc 2.2), dén lua chon mé hinh phu hop (2.3),
thiét 1ap quy trinh huén luyén (2.4), va thiét ké module kiém dinh dau ra (2.5).
2.1 Chuén bj dit liéu

Noi dung nay trinh bay phwong phap phan tich va chuan bi dit liéu cho qua
trinh Prompt Engineering. Dir liéu dugc chuan bi dong vai tro chi dan mé hinh LLM
tra vé két qua theo yéu cau.
2.1.1 Quy trinh thu thap dit liéu

Quy trinh thu thap dir li¢u duoc xay dung nham tao 1ap b dir ligu nén théng
nhat phuc vu cho giai doan mé hinh héa va sinh nhiém vy bang LLM. Quy trinh nay
bao dam rang dit liéu phan 4nh chinh xac logic van hanh cua tro choi, dong thoi du
cdu triac dé hd trg co ché In-context Learning trong Prompt Engineering (chi tiét trinh
bay & muc 2.4).

Toan by quy trinh dugc thyc hi¢n qua ba pha chinh: Thu thap d li¢u
gameplay, Chudn hoa thanh Tir dién dit liéu (Data Dictionary), va Thiét 1ap bd quy
tac can bang (Balancing Ruleset). Két qua cudi cuing cia quy trinh 12 mét tap dit liéu

(Gameplay Reference Set) tinh gon, nhat quan va san sang nap vao pipeline tao sinh.

Thu thap dir Chuén ho4 Tﬁléttég% gr?
lidu dit liéu ! Yb;
ang

Hinh 2-1 So' d6 quy trinh thu thap dit liéu
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a) Thu thap dir liéu

Dir li¢u gameplay duogc thu thap thong qua phuong phap phan tich tinh ma
ngudn Unity (Static Code Analysis) — tip trung vao cac file dinh nghia Enum va
ScriptableObject — két hop voi quan sat thuc nghiém va tai liéu thiét ké tro choi

(Game Design Document).

Piém so

Dai tuong
hop nhat

Booster

Hinh 2-2 Anh ngi dung tré choi merge

O giai doan nay, dir liéu tdn tai & dang tho, phan anh céc ddc tinh trang thai va
hanh dong ciia trd choi, nhung chua c6 cau triic chuan héa cho moé hinh LLM. Két
qua thu thap tho nay dong vai trd nén tang dé budc chuan héa & phan tiép theo c6 thé
dién ra hiéu qua va chinh xéc hon.
b) Chuin héa dir liéu

Sau giai doan thu thap dir li€u thd, budc chuan héa dugc thuc hién nham
chuyén d6i thong tin sang dinh dang ciu triic hoa, dong thoi triét tiéu cac yéu té nhap

nhang vé mit ngir nghia. Muyc tiéu cbt 1561 cua giai doan nay 14 xay dung su thong nhat



19

tuyét dbi gitra ngdn ngit ty nhién va logic 14p trinh thong qua cac thao tac xu 1y cu
thé:

(i) Anh xa dinh danh (Identifier Mapping): Thiét 1ap co ché anh xa 1-1 gitta
md&i hanh dong gameplay va mot ma dinh danh duy nhét (Enum Index) trong ma
ngudn, dam bao tinh chinh xéac khi tich hop vao hé théng.

(i) Chuan hoa thuat ngit (Terminology Normalization): Théng nhat tén goi,
pham vi tac dong va mo ta k¥ thuat cta tirng hanh vi dé loai bo sy da nghia.

(iii)Phan loai chirc niang (Functional Classification): Sip xép cac nhiém vu
vao cac nhom chuc nang dac thu (Economy, Core Loop, Skill, Support, Challenge)
nham phuc vu cho viéc quan 1y phan phdi va can bang game.

(iv) Binh nghia ranh gidi cu phap (Syntax Boundary Definition): X4c dinh rd
cac quy tac vé kiéu dir liéu va gidi han gia tri cho timg truong thong tin, tao tién dé
cho viéc xay dung JSON Schema.

Két qua ciia quy trinh nay 1a sy hinh thanh mot T dién dir liéu (Data
Dictionary) nhat quan. Py 1 tai nguyén tham chiéu quan trong gitip mé hinh ngén
ngit 16n (LLM) thau hiéu chinh xac cac khai niém chuyén nganh, tir d6 ngin chin
hi€u qua tinh trang trung ldp hodc sai 1éch dinh nghia trong qué trinh sinh nhiém vu
tu dong.
¢) Thiét 1ap bd quy tic cin bang

Nhim ngin chin viéc sinh ra cac nhiém vu bét kha thi hodc gy pha v& ciu
tric can bang cua tro choi, hé théng dir liéu can bang (Balancing Data) dugc thiét 1ap
dwa trén sy tong hop gitta cac gidi han vat 1y cia game (nhu kich thudc ban choi, toc
d6 sinh quai) va dit liéu kiém thtr noi bo (Playtest Data). B quy tic ndy tap trung vao
viéc dinh lugng bén yéu to cbt 16i:

(i) Do kho thuc té (Actual Difficulty): Phan cip do kho cho ting hanh vi
gameplay dya trén tan suat xut hién va k¥ nang yéu cau.

(i1) Tinh kha thi theo phién (Session Feasibility): Xac dinh gidi han muc tiéu

t6i da c6 thé dat dugc trong thoi lugng ctia mot phién choi trung binh.
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(iii) Ty 1& N& luc — Phan thuong (Effort-to-Reward Ratio): Thiét lap su twong
quan hop 1y giita mirc do thir thach va gia tri phan thuong dé duy tri dong lyc ngudi choi.

(iv) Pinh gia kinh té (Economic Valuation): Xac dinh gi4 tri quy di chuan
ctua Coin va Booster trong hé sinh thai tro choi.

Céac quy tic cin bang nay déng vai tro 1a mot khung danh gia dinh luong
(Quantitative Evaluation Framework), gitip x4c dinh tinh hop ly ciia nhi¢ém vu ngay
tai thoi diém sinh, dong thoi cung cap nén tang logic thiét yéu cho mé-dun kiém dinh
(Validation Layer) ¢ cac budc hau xir 1y.

2.1.2 JSON Schema va yéu ciu rang bugc

Vi¢c mo hinh hoa dir li€u nhiém vu dudi dang JSON Schema dong vai tro quan
trong trong qua trinh xay dung hé théng sinh nhiém vy ty dong, boi day 1a phuong
phap gitp chuan hoa ciu tric dir liéu va tao ra khung rang budc rd rang cho mé hinh
ngdn ngir 16n. Cach tiép can nay phu hop véi ki thuat “schema-constrained
generation”, mot hudng tiép can dugc chimg minh 13 hidu qua trong Prompt
Engineering nham kiém soat dau ra cia LLM theo cau trac dinh sin [6], [14]. Viéc
ap dung schema khong chi gop phan giam thiéu 18i ¢ phap—von thuong xuat hién
trong cac mo hinh sinh van ban ty do—ma con han ché hién tuong sai 1éch ngir nghia,
gitip md hinh tap trung vao cic truong thong tin bat budc thay vi tao ra noi dung
khong lién quan.

Bén canh do, dit liéu c6 cu trac 16 rang con lam tang tinh on dinh va kha nang
du doan cua hé théng, tr d6 hd tro module kiém dinh (Validation Layer) hoat dong
hi€u qua hon khi ty dong phat hién va loai bo cac nhi€ém vu khong hop 1€ ma khong
can can thiép thu céng. Nho nhiing loi ich nay, viéc sir dung JSON Schema trd thanh
nén tang khong thé thiéu trong thiét ké pipeline sinh nhiém vu cta dé tai.

a) Pic ta cAu tric JSON
CéAu trac nhiém vu duoc dinh nghia xoay quanh 5 truong dir licu cbt 161, duge

toi uu hoa cho viéc xtr ly may tinh:
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Bing 2-1 M ta dir liéu irng v6i mdi nhiém vu

Rang bujc

Tén truwomg | Kiéu dir li€u M0 ta chire
(Constraints)
Ma dinh danh loai ,
Gia tri tr 0 dén 24
taskName Integer nhiém vy (mapping ,
(Tham chiéu bang...).
theo enum)

, Tiéng Anh, ngan gon
MO6 ta nhiém vu hién ,
taskDes String (t6i da 8 tur), van phong
thi trén Ul
vui tuoi casual

Phai > 0 va kha thi

targetValue Integer Gi4 tri muc tiéu can dat .
trong 1 ngay choi

0 (Coin) hoac 1

rewardDaily Integer Loai phan thudng

(Booster).

Tuan thil quy tic cin
numReward Integer S6 lugng phan thuéng | bang (Tham chiéu bang

)

Céc truong dir li€u (taskName, targetValue, rewardDaily, numReward...) dam

bao tinh rd rang — twong tu cac hé thong phan loai nhiém vu trong thiét ké game hoc
thuat [1], [3].
b) Minh hoa JSON Schema

Tir yéu cau cua ma ngudn hé thong nhiém vy trong game Merge Fruit — Hoa
Qua, viéc thiét ké mot JSON Schema chuén héa cho dit liéu dau ra ciia md hinh LLM
trd thanh yéu cau bat buge dé dam bao tinh tuong thich véi toan bo pipeline tich hop.
Trén thuc té, Unity va backend C# yéu cau dit liéu nhiém vu phai tuan thu nghiém
ngit cac truong thong tin va kiéu dir lidu cd dinh, néu khong hé théng c6 thé phat
sinh 16i runtime hodc hién thi sai nhiém vu. Do d6, JSON Schema dugc xay dung
nhu mot “ban hop déng dir liéu” (data contract), mo ta chinh xac cAu tric va rang
budc cho ting nhiém vy ma mé hinh LLM sinh ra. Mdi phan tir trong mang

“dailyTasks” phai chira ddy du cac truong taskName, taskDes, targetValue,
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rewardDaily va numReward, twrong ing véi cac thudc tinh dugc dinh nghia trong ma
nguon 16p DailyTask cta Unity.

Céu trac nay khong chi phuc vu muyc tiéu tich hop hé théng ma con gitp LLM
tuan thi nhitng yéu cu rang budc dic thu cua gameplay. Vi du, taskName phai 13 s6
nguyén anh xa tryc tiép sang Enum DailyTaskName trong C#, nham tranh 15i sai chinh
ta hodc sai dinh danh khi mo hinh sinh chudi vin ban ty do. Tuong tu, taskDes duoc
gi6i han t6i da tam tir && dam bao hién thi dung trong giao dién nguoi choi trén thiét bi
di dong, dong thoi giam hién twong sinh mé ta dai dong hodc thiéu trong tim - mot van
dé thuong gip cta cac mo hinh ngon ngir khi khong c6 dinh huéng rd rang. Truong
targetValue cling duoc rang budc nham dam bao gia tri mo hinh sinh ra phan anh ding
muc do kha thi cia gameplay, tranh sinh muyc tiéu vuot qua gidi han vat 1y cia tro choi.
Cubi cung, rewardDaily va numReward tuan theo enum RewardDaily gitip hé thong
phan loai chinh xé4c loai phan thuéng, hd tro viéc can bang kinh té trong game.

Dang Schema tong quat duoc sir dung trong dé tai c6 thé duge mé ta nhur sau:

"dailyTasks": [
{
"taskName": <gid tri sb trong enum DailyTaskName>,
"taskDes": "1 cdu mé ta ngdn gon, rd rang vé nhiém

vy, tbéi da 8 tu",
"targetValue": <gid tri muc tiéu cén dat>,
"rewardDaily": <gid tri sb trong enum RewardDaily>,

"numReward": <sb luong phdn thudng>

Hinh 2-3 Ciu triic JSON Schema ciia nhiém vu
Véi cdu tric nay, JSON Schema dong vai tro 1a ting rang budc dau tién gitp
dam bao dau ra ctia LLM phu hop hoan toan voi hé thong thuc thi nhiém vu, tao nén

tang cho Validation Layer hoat dong 6n dinh & cac bude kiém dinh tiép theo. Qua do,
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mo hinh khong chi sinh ra dit liéu hop 18 ma con tuén thu day du cac quy tc thiét ké
gameplay, t8i wu hoa hiéu qua cua pipeline tao sinh nhi¢m vu ty dong.
2.1.3 Bé tham chiéu gameplay (Gameplay Reference Set)

Bo tham chiéu gameplay (Gameplay Reference Set) 1a tap hop tri thirc mién
(domain knowledge) dugc trich xuat va chuan hoéa tir hé théng tro choi, ding lam nén
tang dé mo6 hinh ngon ngir 16n (LLM) hiéu va sinh ra cdc nhiém vu phu hop véi ngi
canh ciia game Merge Fruit. Khac véi dir liéu thé dugc thu thap ban dau, Gameplay
Reference Set dai dién cho 16p dit li¢u da qua xu 1y, dugc td chirc ¢6 hé théng va co
kha ning mo ta day du khong gian ddi twong (entity space), khong gian hanh dong
(action space) va cac gidi han van hanh (operational constraints) cia trod choi. Theo
nghién ctru cua Juul [2] va Li [1], viéc tao nhiém vu chi ¢6 y nghia khi n6 bam sat
cac gidi han vat 1y va logic cta tro choi. Xay dyng bo tham chiéu Iy truc tiép thong
tin tir hé théng game.

Trong k¥ thudt Prompt Engineering cho mé hinh sinh c6 rang bugc, viéc cung
cap mot tap tri thirc tham chiéu rd rang gitp ting d chinh xac, giam hién tuong “do
giac” (hallucination), dong thoi dam bao dau ra tuan thu cic yéu cau vé kha thi, can
bang va phu hop véi trai nghiém ngudi choi. Gameplay Reference Set vi thé dong
vai tro quyét dinh trong viéc dinh hudng hanh vi sinh nhiém vy ciia LLM.

Céc bang tham chiéu trén giup LLM hiéu dung moéi trudng trd choi va sinh ra
cac nhiém vu hop 1& ca vé ca phép, ngit nghia 14n logic gameplay. Pay 1 16p dit liu
quan trong dam bao pipeline sinh nhi¢m vu tu dong van hanh 6n dinh, chinh x4c va
phu hop véi ciu triic thiét ké clia game.

2.2 Kién tric hé thong va Lia chon mé hinh
2.2.1 So do kién tric tong thé

Hé théng duoc thiét ké theo mé hinh Client-Server két hop véi kién tric
Pipeline xir 1y dir liéu, nham dam bao tinh 6n dinh, kha ning mé rong (Scalability)
va dé dang tich hop vao Game Engine Unity. Pipeline hé thong dugc xdy dung theo

chu trinh:
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Client Backend LLM

Validation Database Unity

Hinh 2-4 So' d6 pipeline h¢ thong tich hgp LLM vao Unity Engine

Trong d6 chirc ning cua timg khdi duoc mo ta trong bang sau:

Bang 2-2 Bing chu giai so' do pipeline h¢ thong

. Vai tro / Chirc ,
Thanh phan Chi tieét hoat dong
nang chinh
' ' - Gui tin hiéu generateDailyTasks
Client/Unity Giao dién nguoi ' L
- Nhan danh sach nhiém vu da kiém dinh
(Unity Runtime) | dung . P
(Validated Tasks) va hién thi UI.
) - Quan Iy giéi han truy van (Rate
Lép trung gian o
Backend . Limiting).
quan ly phién va ,
(Middleware) - Bao mat API Key, khong 10 xudng
bao mat .
Client.
- Pau vao: Prompt V3 (t6i wu voi Data
. Dictionary +  JSON  Schema).
LLM Generator | Sinh ndi dung ., .
- Chién lugc Few-shot Prompting.
(Core Engine) | nhiém vu , . .
- Ap dung Over-generation: sinh 1012
nhiém vy, chon 5 nhiém vu tdi wu.
- Structural Validation: kiém tra JSON
hop 16, kiéu dir lieu dung.
Validation Layer | Kiém dinh chat - Logical Validation: kiém tra tinh nhat

(Bd loc tam cip)

luong dau ra

quan  (taskName  vs  taskDes).
- Gameplay Feasibility: kiém tra d6 kho,

max level, phan thuong.

Database

Luu tr&t dit liéu

- Luu lich st sinh nhiém vu dé cache

offline
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Céch thiét ké nay phu hop véi cac khuyén nghi trién khai hé thong sinh noi
dung bang Al trong mdi trudng san xuat (production-level content generation), dugc
dé cap trong nhiéu khao sat vé kién trc mé hinh Transformer [6].

2.2.2 Lwa chon mo hinh ngon ngit

Viéc lya chon mo6 hinh ngdn nglt dua trén ba ti€u chi cot 15i: nang lyc sinh ndi
dung, tudn thu rang bude cAu trac va hiéu qua trién khai hé théng. Dua trén uu thé
ctia kién tric decoder-only trong cac tic vu sinh vin ban (Radford et al., 2018; Brown
etal., 2020), dé tai lua chon Gemini 2.5 Flash 1am md hinh thuc nghiém. Day l1a dong
mo6 hinh hién dai duoc t6i wu hoa cho téc do cao va kha ning duy tri chinh xac ciu
trac JSON ma khong can tinh chinh (fine-tuning), giup dam bao tinh linh hoat va tiét
kiém chi phi k¥ thuat trong qu4 trinh trién khai.

Gemini2:5 Fash |

o4-mini (high)
o3
Gemini 2.5 pro | Company
Grok 3 mm Google
OpenAl
Claude 4 Opus (Extended Thinking) | RN
mmm Anthropic
Claude 4 Sonnet (Extended Thinking) _ DeepSeek
DeepSeek R1 0528 (May ‘25) xAl
0 50 100 150 200 250 300 350

Output Tokens per Second

Hinh 2-5 Biéu d6 so sanh tc do sinh token (Output Tokens/s) giita cic md hinh LLM
pho bién [Ngudn: Artificial Analysis.ai, ngay 15/6/2025].

Véi tiéu chi vé kha nang tich hop thuc té vao pipeline cta hé thong 1a yéu
td quan trong trong moi truong phét trién game casual — noi t6i wru chi phi va toc
d6 trién khai 1a nhitng yéu cau cip thiét. Viéc st dung mo hinh dang API nhu
Gemini 2.5 Flash mang lai loi thé 16n boi khong doi hoi duy tri ha ting GPU
chuyén dung, cho phép trién khai nhanh chéng, dé dang cap nhat prompt ma khong
can tinh chinh lai mé hinh, ddng thoi tiét kiém déng ké chi phi van hanh. Pay 1a
nhing loi ich phii hop véi bbi canh nganh game casual, von duoc xac nhan qua
céc bao cdo cua Sensor Tower va Newzoo vé nhu cau tdi wu héa chi phi san xuat

trong linh vuc nay [15], [16].
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Tur céc phan tich trén, dé tai di dén lya chon mo hinh Gemini 2.5 Flash lam
mo hinh thyc nghiém chinh. Cach tiép can sir dung few-shot prompting két hop véi
Validation Layer, thay vi fine-tuning mo hinh, gitip ddm bao su can bang giira chat
lugng sinh nhi€ém vy, tinh linh hoat trong trién khai va kha nang kiém soat chi phi.
Diéu nay ciing phul hop véi cac két luan trong nghién ctru ciia Brown et al. (2020) vé
hiéu qua cao ctia phuong phap Few-shot va Zero-shot trong cac hé thong tmg dung
thuc té sir dung LLM [14].

2.2.3 So sanh chi phi-hi¢u nang

Trong thi truong game casual canh tranh, vi¢c lga chon mé hinh ngén ngir
khong chi dya trén chat lugng ma con phu thude vao hi¢u qua kinh té, theo bao cdo
thi truong ciia Newzoo va Sensor Tower [15], [16]. St dung Gemini 2.5 Flash qua
API mang lai loi thé vuot trdi so véi phuong phép tinh chinh (fine-tuning) hodc tu
trién khai mé hinh ndi by nho lgi thé clia no.

Mo hinh nay tiét kiém chi phi thong qua viéc loai bé hoan toan chi phi duy tri
ha ting GPU va giam thiéu ngudn lyc k¥ thuat cho viéc huan luyén mé hinh. Pay la
xu huéng chung trong cac hé thong tmg dung LLM hién nay, pht hop véi két luan
ctia Brown et al. (2020) rang viéc sir dung prompting két hop rule-based validation
c6 thé dat hiéu qua twong duong fine-tuning trong nhiéu truong hop thuc té [14].
Déng thoi, n6 cung cép mot hi€u nang hoat dong manh mé boi tbc d6 sinh JSON
nhanh va 6n dinh, dam bao kha ning xtr 1y thoi gian thuc cho hé thong backend ma
khong gay tac nghén. Khong nhimng vay, su linh hoat va c6 thé mo rong bang chién
lugc két hgp Prompt Engineering va Validation Layer tin dung t6i da nang luc few-
shot ctia md hinh, cho phép dé dang diéu chinh pipeline ma khong tén chi phi huan
luyén lai.

Do d6, day 1a diém can bang 1y tudng giita chi phi va hiéu nang, phu hop véi

xu huéng tng dung LLM hién dai dugc Brown et al. (2020) khuyén nghi.
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2.3 Quy trinh huén luyén va téi wu
2.3.1 Quy trinh 16i wu héa Prompt (Prompt Optimization Pipeline)

Duya trén nén tang 1y thuyét vé In-context Learning (ICL) di trinh bay tai
Chuong 1, dé tai ap dung chién luge "huin luyén phi tham s6" (non-parametric
training) dé diéu khién hanh vi ctia mé hinh ngon ngit 16n. Thay vi tiéu tén tai nguyén
cho viéc cap nhat trong sé mang no-ron (Fine-tuning), phuong phap nay tap trung
vao viéc tdi vu hoa khong gian ngir canh dau vao (Input Context Optimization). Cu
thé, tri thirc nghiép vu cta trd choi Merge Fruit — bao gdm cau triic JSON Schema
(muc 2.2.2) va Bo tham chiéu Gameplay (muc 2.2.3) — dugc chuyén héa thanh cac
chi dan (instructions) va nap truc tiép vao cira s ngir canh ciia mo hinh Gemini Flash.
Céch tiép can nay bién mo hinh tong quat thanh mot tac tir chuyén biét, ¢6 kha ning
tu duy theo logic thiét ké game ma khong can trai qua qua trinh ddo tao lai.

Quy trinh xay dung prompt khong dugc thuc hién don 1€ ma tuan theo phuong
phap t6i wu hoa lap (Iterative Refinement Process) dwa trén vong phan hoi thyc
nghiém. Chién luoc nay duoc chia thanh ba giai doan phat trién ké tiép nhau, twong
g véi mire do kiém soat ngdy cang chit ché:

1. Giai doan Khoi tao (Baseline - Zero-shot): Panh gid nang luc tu nhién cta
md hinh khi chua c6 rang budc (Prompt V1).

2. Giai doan CAu trtic hoa (Structural Alignment): Tich hop JSON Schema va
Enum dé chuan hoa dinh dang dau ra (Prompt V2).

3. Giai doan Ngit canh hoda toan dién (Contextual Integration): Nap tri thic
gameplay va 4p dung cac k¥ thuat prompt dé hoan thién logic thiét ké (Prompt V3).

Mdi giai doan déu dugc danh gia dya trén cac 16i phat sinh thuc té dé 1am co
s& cho cac cai tién ¢ budc tiép theo, dam bao két qua cudi cing dat do chinh xac cao
nhat vé ca ca phap 1an ngit nghia.

2.3.2 Prompt VI: Phién ban khoi ddu (Baseline Prompgt)

Prompt V1 1a budc thir nghiém ban dau nham danh gia kha ning tao sinh

nhiém vu ctia mé hinh khi khong c6 bét ky rang budc k¥ thuat hodc ngit canh hd tro

nao. Phién ban nay chi st dung mot yéu cau khai quat.
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Muc tiéu cta thiét ké nay 12 xac dinh cac mé hinh 13i (failure modes) dic trung
ctia LLM khi thiéu chi dan, bao gdm: 15i sai ¢t phap JSON (Syntax Error), sai 1éch
gia tri dinh danh (Enum Hallucination), va tao ra cac ndi dung khong ton tai trong
game (Content Hallucination). Két qua thuc nghiém tir Prompt V1 cung cip co so dix
liéu d6i chimg quan trong dé do luong hiéu qua cua cac ki thuat tdi vu hoa duge ap
dung trong cac phién ban ké tiép.

2.3.3 Prompt V2: Bé sung rang budc cdu tric (Structure-Constrained

Prompt)

Duya trén phan tich cac 15i cti phap tir phién ban khoi dau, Prompt V2 duoc
phat trién voi trong tim 13 ky thuat Schema-Constrained Prompting duoc dé xuat
trong Lin et al. (2022) [6]. Muyc tiéu cia phién ban nay 1a chuyén d6i dau ra tir van
ban ty do sang dir li€u co cAu tric dinh sin, dam bao kha nang tich hop hé théng. Cac
cai tién cdt 161 gitp cai thién dau ra cia mo hinh.

Thir nhdt, JSON Schema (da xay dung tai muc 2.2.2) dugc tich hop truc tiép
vao prompt ép budc mo hinh tudn tha tuyét dbi cac truong thong tin va kiéu dir lidu,
qua d6 triét tiéu 16i ca phap (Syntax Error).

Thir hai, bang 4nh xa enum kém gidi nghia (semantic enum mapping) dugc
dugc bd sung dé thiét 1ap modi lién két giita cac con sd dinh danh (0-24) véi hanh vi
nguoi choi cu thé. Pidu nay giup ngin chin viée sinh ra cac gia tri nam ngoai pham
vi cho phép (Out-of-bound).

Thir ba, gioi han do dai mo ta nhiém vu cling dugc bo sung (vi du: yéu cau
taskDes ngan gon) nham phu hop v6i khong gian hién thi UI trong game casual va
giam d6 nhiéu trong qua trinh sinh.

Panh gia: Prompt V2 giai quyét hiéu qua bai todn vé "hinh thirc" (Syntax), tuy
nhién van boc 16 han ché vé "nodi dung" (Semantics). M6 hinh van gip kho khan trong
viée xir 1y cac rang budc logic phirc tap nhu su can bang do kho hay tinh kha thi vat

1y cua nhiém vu do thiéu tri thirc nén tang.
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2.3.4 Prompt V3: Téi wu hod ngiv cinh (Final Prompt)

Prompt V3 dai dién cho budc cai tién cudi cing trong chudi téi vu hoa prompt,
danh dau sy chuyén d6i tir mot mo hinh ngdn ngir tong quéat sang mot tac tir chuyén
biét cho thiét ké nhiém vu trong tro choi (Game Design Agent). Cau triic ctia Prompt
V3 khong chi 1a sy cai tién vé mit cli phap, ma con 1a két qua ctia qua trinh tich hop
da tang cac co ché 1y thuyét da trinh bay tai Chuong 1. Thiét ké nay két hop chit ché
gitta k¥ thuat kiém soat dau ra, rang budc hé théng va duy tri tri thic nghiép vy,
hudng dén mot hé théng sinh nhiém vu 6n dinh, chinh xac va nhat quan.

Prompt V3 giip mo hinh ngdn ngit phat huy kha ning ctia minh dé cé thé thiét
ké game thong qua viéc tich hop cac co ché va ky thuat cét 16i. Pau tién, véi
Instruction Following thiét 1ap vai trd chyén gia va ép dinh dang JSON Schema dé
dam bao dung cti phap dau ra. Vi Enum-Constrained anh xa ngdn ngit ty nhién sang
ma dinh danh (Unity) dé twong thich véi backend. Chén ngit canh (Context Injection)
nap toan bo dir liéu tham chiéu game c6 duoc théng qua qua trinh thu thap dir liéu
nham triét tiéu 4o gidc ciia mo hinh. Ké dén Hoc trong ngir canh (In-context Learning)
str dung vi du mau (few-shoot) dé day quy tic can bang game, rang budc input-output
ma khong can tinh chinh. Cudi cing, Rang budc phu dinh (Negative Prompting) thiét
1ap rao chin dé loai bé cac ndi dung sai I¢ch hoac du thtra.

Tong két lai, Prompt V3 khong don thuan 1a mot tip hop cac chi dan, ma la
mot hé théng k¥ thuat hoan chinh dugc thiét ké dua trén co so 1y thuyét vimng chic.
Viéc tich hop cac yéu té ciu triic (Schema), ngit nghia (Enum Mapping) va tri thirc
(Contextual Knowledge) d gitip phién ban nay dat dugc mirc d6 chinh xac, 6n dinh
va pht hop cao nhat voi yéu cau trién khai thyc té trong méi truong san xuat game.

Bang 2-3 Thanh phin va ky thuit ap dung trong Prompt V3

Thanh phan trong
K¥ thuat ap dung Panh gia hi¢u qua
Prompt

., Dinh hinh tu duy mo hinh,
"Ban la chuyén gia thiét ké | Instruction Prompting ,
. chuyén tu chatbot sang
nhiém vuy..." (Thiét 1ap Persona)
Game Designer.
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Schema-Constrained | Cung cap "khuon mau"
JSON Template:

Prompting (Rang | cung, dam bao output 100%
{ "dailyTasks": [ ... ] }

bugc cau truc) parse dugc vao Unity.

"Gidi thich y nghia enum Enum-Constrained /| . ,
) _ _ Cau no1 gitta Ngon ngir tu
DailyTaskName..." Semantic ~ Mapping
(List 0-24) (Anh xa ngir nghia)

"Thong tin tham khao...

nhién va M3 ngudn (Code).

, Cung cap "Tu dién dir licu"
Cap do cac con... .
. ' Context Injection | nham triét ti€u hoan toan ao
Booster gom 4 loai..."
, (Nap ngtr canh) giac (Hallucination) nhu
(Rotolasio den SixSeven, 4
viéc sinh ra Level 12.
loai booster)

"Quy tac & hudng dan tao . Gitp mo hinh khong chi
. Logic/Ruleset .
nhiém vuy...” sinh ding cu phap ma con

. Injection (Nap luat .
(Task dé thuong 10-20 cd khang nang can bang

van hanh)
coin...) Game
"Chi tra vé JSON hop 1¢ Thié¢t 1ap rao chan
, Negative Prompting ,
duy nhat, khong kém mo ta (Guardrails) dé loc bd cac
(Goi y phu dinh)
khac..." doan van ban thira.

Tong hop lai, Prompt V3 (Final Prompt) 1a san pham ctia qua trinh k¥ thuat
nguoc (Reverse Engineering) tir logic game vao ngon ngir tu nhién. Thong qua viéc
két hop chit ché giita Dir liéu cau trac (JSON Schema/Reference Set) va Ky thuat
diéu khién (Prompt Engineering Techniques), hé thong dam bao kha ning sinh nhiém
vu dat chudn san xuét: dung cu phap, viing logic va da dang vé ndi dung.

2.4 Module kiém dinh (Validation Layer)

Trong kién tric hé thong dé xuat, Module Kiém dinh (Validation Layer) dong
vai tro 12 "hang rao kiém soat chét luong" (Quality Gate) cudi cung trudc khi dit lidu
dugc chuyén dén ngudi choi. Dya trén tinh chit x4c suét (probabilistic nature) cia
cac mo hinh ngdén ngir 16n, viéc tdn tai mot ty 1€ 16i nhat dinh trong du ra 1a diéu kho

tranh khoi, ngay ca khi da ap dung cac ky thuat Prompt Engineering t6i wu [6], [14].
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Do do, viéc thiét 1ap mot 16p kiém dinh doc 1ap, van hanh theo co ché tit dinh
(deterministic), 1a yéu cau thiét yéu dé dam bao su 6n dinh va an toan cho hé théng
trd choi. Module nay dugc thiét ké dya trén mo hinh kiém soat ba tang, twong tng
voi ba cép dd toan ven cua dir liéu: Ciu trac, Ngir nghia va Nghi¢p vu.

2.4.1 Kiém dinh cdu triic (Structural Validation)

Tang kiém dinh dau tién tap trung vao xac thuc tinh toan ven ct phap va dinh
dang dir li¢u dau ra ciia mo hinh. Muc tiéu cdt 16i 1a dam bao rﬁng moi nhiém vu duoc
sinh ra déu tuan thi nghiém ngit dinh dang JSON, bao gom: tén trudng (field names)
chinh xéc, kiéu dit liéu ding (type checking) va gid tri ¢iu ra nam trong mién hop 1¢
ctia cac bién dinh danh (enum).

Quy trinh kiém dinh dién ra theo bon budc lién tiép. Budc dau tién 1a phan
tich ct phap (Parse JSON), noi cac nhiém vu c6 16i dinh dang — nhu thiéu dau ngoac
hodc 16i trich din — bi loai bo ngay lap tirc. Tiép theo, hé¢ théng tién hanh kiém tra su
day du cua cac trudng thong tin bat budc (Field Validation), bao gom taskName,
taskDes, targetValue, rewardDaily va numReward. Budc thir ba 1a kiém tra kiéu dir
liéu (Type Validation), dam bao rang taskDes 13 chudi ky tu (string), trong khi cac
truong con lai 1a s nguyén (integer). Cudi cung, kiém tra gii han gia tri (Enum
Range Validation) dugc thuc hién dé xac nhan taskName nam trong khoang [0, 24]
va rewardDaily thudc tap {0, 1}.

Viéc tich hop luoc d6 JSON Schema ¢ giai doan nay déng vai trd nhu mét 16p
rang budc cu phap cing, dugc xem 1a mot trong nhimng k¥ thuat hiéu qua nhat dé
kiém soat 15i déu ra ctia LLM theo két qua khao sat cta Lin et al. (2022) [6]. Tang
kiém dinh nay da chung minh hi¢u qua vuot trdi trong vi¢c loai bd nhiém vu 161 cAu
trac — ddc biét phd bién trong cac phién ban prompt chua ti vu nhu Prompt V1 —
d6ng thoi dam bao kha ning tich hop tron tru v6i hé théng backend Unity.

2.4.2 Kiém dinh logic gameplay (Gameplay Logic Validation)

Sau khi vuot qua 16p kiém dinh céu trac, dit liéu tiép tuc duoc xu 1y tai tﬁng
logic dé danh gia tinh kha thi va tinh pht hop véi thiét ké gameplay ctia dong game
casual. Tang kiém dinh nay tip trung vao hai tiéu chi chinh: (1) tinh hop 1y cta gia
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tri muc tiéu (targetValue) va (2) sy tuong thich gitra m6 ta van ban (taskDes) voi
hanh vi duoc dinh danh bdi taskName.

Céc gi6i han vat 1y trong gameplay — chang han nhu sb luong quai vat toi da
c6 thé hop nhét hodc sé 1an xem quang cdo t6i da mdi ngay — dugc sir dung nhu quy
tac kiém tra. Néu mot nhiém vu yéu cau vuot qua gioi han nay, n6 sé bi loai bd. Ngoai
ra, ndi dung md ta (taskDes) ciing dugc phan tich ngir nghia dé dam bao rang n6 phan
anh dung hanh dong ma taskName chi dinh, loai bd cac trudng hop mau thuan logic
nhu “Xem quang cdo” nhung duoc dinh danh bang ma s danh cho “Thu thap vat
pham”.

Nhiing tiéu chuan kiém dinh nay khong chi dam bao tinh dung dan vé mit van
hanh ma con tuan thil cac nguyén tic vé tién trinh hop 1y trong thiét ké game casual
(progression pacing) nham duy tri dong lyc ctia ngudi choi, nhu da dugc trinh bay
trong cac nghién ctru cua Kumar va M. (2025) [3].

2.4.3 Kiém dinh khd thi va cdn béing thiét ké (Gameplay Feasibility &

Balancing)

Tang kiém dinh cudi cing va quan trong nhat 1a danh gia tinh phu hop cia
nhiém vu trong béi canh thuc té ctia tro choi. Dya trén B tham chiéu Gameplay va
Quy tic can bang (Balancing Ruleset - muc 2.2.3), hé thong 4p dung cac thuat toan
heuristic dé loc bo cac nhiém vy pha v& trai nghiém ngudi choi:

(i) Kiém tra gidi han vat Iy (Physical Constraints): Pam bao cic gia tri muc
tiéu (targetValue) nam trong giGi han kha thi ctia mot phién choi. Vi du: Khong yéu
cau s luong Combo vuot qua kha ning thao tac trung binh cua ngudi choi casual
[1].

(ii) Kiém soat kinh té (Economy Check): Pbi chiéu ty 1& gita do kho
(Difficulty) va phan thuong (Reward). Hé thong sé& tu dong loai bé hodc diéu chinh
cac nhiém vy "16i" nhu: yéu cau thyuc hién tac vu don gian (Login) nhung lai trao
phan thudng qua 16n, gay lam phat tién té trong game.

(iii)Pam bao tinh da dang (Diversity Check): Trong truong hop sir dung chién

lugc sinh du thura (Over-generation), téng nay chiu trach nhi€ém chon loc ra bg 5
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nhiém vu tdi wu nhét, dam bao bao pht dia cac nhém chic nang (Economy, Skill,
Core Loop) theo ding md hinh hanh vi ngudi choi da phan tich tai Chuong 1.
2.5 Tich hgp thuc nghiém vao game
2.5.1 Thiét ké va trién khai Quest System theo mé hinh

Hé thdng nhiém vu (Quest System) duogc kién trac va trién khai dua trén mo
hinh Model-View-Controller (MVC) két hop v&i Observer Pattern (Mau quan sat
vién) nham dam bao sy tach biét rd rang gitta dir liu, giao dién va logic xtr 1y, dong

thoi toi vu héa kha ning moé rong.

e

CONTROLLER VIEW
[DailyTaskManager] [User Interface]
' : ; MainView
Gameplay Scripts 1 1. Invoke Action (Event)) DailyTaskManager.cs 4. Notify / Refresh % (UIDailyTask.cs
| (Merge, Booster, Login) - CheckTaskProgress() - Spawn List
! : - UpdateTaskProgress|() - RenderProgress()
- Save/Load Data
J 5. Display Data
2. Update Logic
ItemView
(DailyTask Prefab
= g - Slider Ul
MODEL ‘ - Claim Button)
[Data Layer] |
T e T R S 4‘\\
StaticData RuntimeData o ~ =4
‘ (DailyTaskSO.asset | | (DailyTaskData.cs M Cache
’ Template: Name, Des, Target) State: Progress, IsClaim) [(PlayerPrefs / JSON)]

_4 &

Hinh 2-6 So' 46 mé hinh MVC trién khai Quest System

Trong kién tric ndy, thanh phan Model duoc dai dién boi 16p DailyTaskSO
(ScriptableObject) va 16p bao dong DailyTaskData. DailyTaskSO déng vai tro 1a
khuén mau dir liéu tinh, dinh nghia cic thudc tinh co ban nhu tén nhiém vu
(TaskName), md ta va phan thudng, gitp t6i wu hda bd nhd thong qua viée chia sé dir
liéu tham chiéu. Nguoc lai, DailyTaskData luu trit trang thai dong cta ting nhiém vu
tai thoi diém chay (Runtime) nhu tién d6 hién tai (Progress), trang thai hoan thanh
(IsSuccess) va trang thai nhan thudng (IsClaim). Viéc tach biét nay cho phép hé thong
dé dang quan 1y dit liéu ngudi choi ma khong lam anh hudng dén cau trac dit lidu gbc.

Thanh phan View dugc dam nhiém boi 16p UlTaskManager (trong ma nguén
1a UlDailyTask). Thanh phan nay khong chira logic nghiép vu ma chi chiu trach

nhiém léng nghe dir li¢u tur Controller dé hién thi truc quan 1én man hinh thong qua
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cac dbi tugng UI nhu thanh truot tién d6 (Slider), vin ban va hiéu tng hinh anh. St
dung k¥ thuat Object Pooling, View quan ly viéc khoi tao va tai st dung cac prefab
nhiém vy (DailyTask), dam bao hiéu ning khi danh sach nhiém vy thay doi.

bong vai tro trung tam la thanh phén Controller, dugc thuc hién boi 16p
DailyTaskManager. Pay 1a bd ndo cua h¢ théng, quan ly vong doi cia nhiém vy tur
viéc khdi tao, tai dir liéu (tr API hodc bd nhé dém), dén viéc kiém tra logic nghiép
vu. Controller 4p dung co ché hudng sy kién (Event-Driven) thong qua viéc dang ky
lang nghe cac su kién ActionName tir cac module gameplay khac. Khi ngudi choi
thuc hién mot hanh dong (vi du: PerformMerge hodc UseBooster), Controller s& bat
su kién, d6i chiéu véi dir liéu trong Model va cap nhat tién d6. Néu tién d6 dat muc
tiéu, Controller s& thay doi trang thai trong Model va thong béo cho View cap nhat
giao dién, khép kin vong lap xtr Iy cia mo6 hinh MVC.
2.5.2 Tich hop API tao Quest tw dong bang LLM

Vigc tich hop tri tu¢ nhan tao vao quy trinh tao nhi¢m vu dugc thyc hién thong
qua module trung gian DailyTaskRuntimeParser, hoat dong nhu mét 16p dich vu
(Service Layer) giup két ndi Game Client v6i hé thong Large Language Model
(LLM). Quy trinh niy giai quyét bai toan tao noi dung dong (Procedural Content

Generation) ma khong can can thi¢p cing vao ma nguon.

Sequence Diagram: LLM API Integration for Dynamic Quest Generation (2.5.2)

DailyTaskManager [DailyTaskRuntimeParser ] [ LLM API (Server) ] LCache (PlayerPrefs) ]

T
! 1. Call FetchAndParseDailyTasks(context) _ !

2. Create APIRequestBody (Context JSON)

3. POST Request (JSON Body)

T
|
I
I
I
I
I
|
Ll
4. Raw Response (String with Markdown)

5. Extract & Clean JSON (ExtractQuestJson)

6. Parse JSON & Create DailyTaskSO Instances
(ScriptableObject.Createlnstance)

7. Return List<DailyTaskSO>
e e e e e e e T e = T

8. Save Task JSON (PlayerPrefs.SetString)

]
9. Update Internal State & Notify Ul :
L I

DailyTaskManager { DailyTaskRuntimeParser ] [ LLM API (Server) ] [ Cache (PlayerPrefs) |

Hinh 2-7 Biéu d6 ludng hoat ddng tich hgp LLM cho tro choi

I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:I
|
|
|
|
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Vé mit k¥ thuat, hé thong sir dung UnityWebRequest dé giri yéu cau bat dong
bd dén may chu Al va tich hop budc tién xir Iy dé 1am sach dit liéu JSON phan hoi.
Piém d6t pha nam ¢ hai co ché duoc trinh bay dudi day.

Khoi tao tai thoi diém chay (Runtime Instantiation) giup dir liéu JSON duoc
chuyén d6i tryc tiép thanh dbi tuwong ScriptableObject qua phuong thirc
Createlnstance<DailyTaskSO>(). K¥ thuat nay gitip cdc nhiém vu sinh ra twong thich
hoan toan véi logic xur 1y su kién hién c6 cia Game Controller nhu mot tai nguyén
c6 san.

Co ché luu trir dém (Caching) khién dir liéu sau khi tai vé duge tuan tu hoa
(Serialize) va luu cyc bd vao PlayerPrefs. H¢ théng uu tién tai tr b nhd dém trong
cac 1an ding nhap tiép theo, gitip giam tai cho may chii va dam bao trai nghiém nguoi
choi muot ma.

2.5.3 Xay dung giao dién Quest System trong game

o

© 21:39:54 »

. iy

2o Collect 100 shiny Coins today
Claim
) m—m

MAX Banner Ad:
e568f53b88607bcd

Actual banner size may vary on mobile devices

Hinh 2-8 Giao dién Quest System trong game
Xay dyng giao dién Quest System hién thi tén cdu hoi, phan thuéng, tién trinh,
cic nat bAm nhén thuong, trang thai da nhan va ntt reset cau hoi dé cap nhat bo cau

héi méi qua APIL.
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CHUONG 3. KIEM THU VA KHAO SAT NGUOI DUNG
3.1 Moi trwong thwe nghiém
3.1.1 Muc tiéu thuc nghiém

Muc tiéu cbt 151 ctia qua trinh thuc nghiém 13 kiém chting tinh hiéu qué cua quy
trinh t6i wu hoa Prompt (Prompt Optimization Pipeline) dd dé xuét tai Chuong 2. Cu
thé, thyc nghiém tap trung vao viéc danh gia dinh luong chit lugng dau ra ctia mé hinh
ngon nglr 1é6n qua ba phién ban prompt khac nhau (V1, V2, V3), tir 6 do luong mirc
dd cai thién vé ciu trac JSON, tinh nhat quan cua Enum va d hop 1€ cua logic
gameplay. Bén canh cac chi s6 k¥ thuat, nghién ctru ciing tién hanh kiém tra muirc do
chap nhan cta ngudi ding (User Acceptance Testing) nhdm xac nhén rang cac nhiém
vu dugc sinh ra khong chi ding vé mit ky thuat ma con dap ung dugc cac tiéu chuan
vé trai nghiém ngudi choi trong dong game casual. Phuong phap dénh gia nay duoc
xay dung dua trén mo hinh "sinh ¢ rang budc két hop hau kiém dinh" (constrained
generation + post-validation), phii hop véi cac khuyén nghi trong nghién ctru vé tng
dung Transformer trong san xuat noi dung tu dong [6], [14].

3.1.2 Ciu hinh thwc nghiém

Pé dam bao tinh khach quan va kha ning tai lap cta thuc nghiém, hé théng
dugc thiét 1ap vi cac thong s6 ki thuat ¢b dinh xuyén sudt qua trinh danh gia.

Vé mo hinh ngdn ngit, dé tai st dung mo hinh Gemini 2.5 Flash (Google) thong
qua API. Lya chon nay dya trén uu thé vuot troi vé tée do suy luan (inference speed)
va chi phi van hanh thip da phan tich tai muc 2.3.2.

Vé méi truong tich hop: Hé thong Client duoc phat trién trén nén tang Unity
Engine (phién ban Unity 6000.1.17f1), tich hop Module Kiém dinh (Validation Layer)
dugc viét bang C#. Moi truong ndy md phong chinh xac quy trinh van hanh thuc té:
giri yéu cau tir Client = xur 1y tai Server API > nhéan phan hdi JSON 2 kiém dinh va
hién thi 1én giao dién game (UI).

Vé quy mo dir liéu mau: Qua trinh thyc nghiém thyuc hién téng cong 150 luot
sinh dit liéu (Generation Iterations), duoc chia déu thanh 3 tap mau twong tmg véi 50

luot cho mdi phién ban Prompt (V1, V2, V3). S6 luong mau nay tudn theo phuong
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phap danh gia mo hinh ngdén ngilr trong cac bai toan Few-shot Learning ciia Brown et
al. (2020) [14], dam bao du d6 16n thdng ké dé loai trir cac yéu t6 ngiu nhién va dua ra
két luan téng quat vé d6 6n dinh cua hé théng.

3.1.3 Cong cu do luong (Evaluation Metrics)

Hiéu qua cta mé hinh dugc danh gia thong qua hé thong thude do kép, bao
gdm céc chi s6 k¥ thuat dinh luong va chi s6 trai nghiém dinh tinh.

Nhém chi sé ky thudt (Technical Metrics):

Ty 18 hop 18 ciu trac (Structural Validity Rate) do ludng phan trim cac phan
hoi tuan thi dting dinh dang JSON Schema, khéng mic 18i ¢t phap (Syntax Error) va
dam bao an toan kiéu dir liéu (Type Safety). Day 1a chi s6 phan anh hiéu qua cta ky
thuat Schema-Constrained Prompting.

Ty 1€ tudn thu ngtr nghia (Semantic Compliance Rate) do luong mirc 40 chinh
xac cua cac gia tri Enum (vi du: taskName trong khoang [0-24], rewardDaily trong
{0,1}). Chi s6 nay danh gia kha ning Anh xa ngir nghia (Semantic Mapping) ciia
mo hinh.

Ty 1¢ hop 1¢ logic (Gameplay Feasibility Rate) kiém tra xem cac gié tri muc tiéu
(targetValue) va phan thuong c6 nam trong ngudng can bang cta game hay khong (vi
du: khong sinh Level > 11). Chi s6 nay phan 4nh niang luc Rule-based
Contextualization.

Nhém chi s6 trdi nghiém nguoi ding (User Experience Metrics)

Duya trén Iy thuyét thiét ké game casual cia Li (2024) [1] va Juul (2010) [2],c4c
nhi¢m vu sinh ra dugc danh gia bdi nguoi dung that trén thang diém Likert 5 murc do
vé ba khia canh: P9 16 rang (Clarity — mirc d6 dé hiéu ctia nhiém vu), Su phu hop
(Balance — d6 kho twong xtmg phan thudng), va Pong luc (Motivation — kha ning kich
thich nguoi choi quay lai).

3.2 Két qua sinh nhiém vu tir mé hinh

Phan ndy trinh bay cac két qua thyc nghiém thu dugc tir qua trinh sinh nhiém

vy bang mo hinh Gemini Flash qua ba giai doan phat trién prompt. Cac dir liéu duoc

phan tich dya trén su so sanh doi chicu gitra nang luc co s¢ (Baseline) va nang luc sau
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khi t&i wu hoa, nham 1am rd tac dong cua timg k¥ thuat Prompt Engineering ddi véi
chat luong dau ra.
3.2.1 Hiéu qua cua cdac phién ban prompt

Qua trinh thuc nghiém dugc chia thanh ba giai doan tuong Gmg véi ba cap do

can thiép k¥ thuat.
Bang 3-1 Bang so sanh 3 cip dd prompt
Pic diém Prompt V1 Prompt V2 Prompt V3 (Final)
Schema-Constrained | Context Injection +
Ky thuat Zero-shot
+ Enum Mapping Few-shot + Ruleset
. Lbi ct phap Chinh x4c cdu trac | Chinh xé4c ciu triic
Pau ra JSON
thuong xuyén 100% 100%

Ao giac (sinh Sai léch (Level > 11, | Chinh x4c, cAn bang,
Logic Game
item la) thudng sai) co Flavor Text

, Cao (Séan sang cho
Tinh kha thi | Thap Trung binh
Production)

Tai giai doan 1 (Prompt V1 - Zero-shot Baseline), m6 hinh hoat dong dua
trén tri thirc tong quét va khong ¢ su hd tro ctia ngir canh nghiép vu. Két qua dinh
tinh cho thay mé hinh thuong xuyén mac 16i "4o giac" (hallucination): sinh ra céac
vat phém khong tdn tai trong game (nhu "Sword", "Shield"), st dung céc dinh dang
JSON khong dong nhat, hodc tu ¥ thém cic doan van ban giai thich thira thai. Diéu
ndy xac nhan han ché cua phuong phap Zero-shot d6i voi cac tac vu yéu cau do
chinh x4c cao vé cau tric.

Budc sang giai doan 2 (Prompt V2 - Structural Alignment), viéc ap dung k¥
thudt Schema-Constrained Prompting, chét luong dau ra di c6 sy cai thién rd rét vé
mat hinh thtrc. Cac 16i ca phép (Syntax Error) giam manh, ciu triic JSON tré nén 6n
dinh va c6 thé phan tich tu dong (parse) boi hé thdng. Tuy nhién, vé mit ndi dung,
Prompt V2 vén t6n tai cac 16i logic nghiém trong nhu yéu cau cap d6 quai vat vuot qua
gi6i han thiét ké (Level > 11) hodc phan phdi phan thudong khong twong xtmg véi do

kho, do thiéu su lién két ngit nghia (semantic grounding) voi logic game.
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Cubi cung, ¢ giai doan 3 (Prompt V3 - Contextual Optimization), phién ban
hoan thién tich hop Context Injection va Rule-based Contextualization cho thdy su
vuot tri toan dién: mo hinh khong chi tuan thi tuyét ddi cdu traic JSON ma con thé
hién sy "thong hiéu" siu sic vé gameplay. Cac nhiém vu sinh ra str dung chinh xac hé
thdng tén goi (Terminology) ctia game Merge Fruit, tuan thu cac quy tic cAn bang kinh
té va dam bao tinh kha thi vat Iy.

3.2.2 Théng ké dinh lwong

Pé danh gia chinh xac hiéu ning k¥ thuat, dé tai tién hanh do luong trén tap

mau 150 luot sinh dit liéu (50 luot/phién ban). Két qua duoc tong hop qua ba chi sb

hiéu suét chinh (KPIs):
Bang 3-2 Bing tong hop hi¢u suit ky thuit giira cac phién ban Prompt
, Prompt V1 Prompt V2 Prompt V3
Chi s0 danh gia
(Zero-shot) (Schema-only) (Context-aware)
Ty 1€ JSON hop 1€ 0% 100% 100%
Ty 1€ Enum hop
0% 100% 100%
1¢
Ty 1€ Logic Game
0% 40% 96%
hop 1§

Két qua thong ké cho thay su phan hoa 13 rét giita cac phién ban. Poi véi chi s6
cau tric va ngir nghia, Prompt V1 ghi nhan ty 1¢ thit bai hoan toan (0%) do mé hinh &
trang thai Zero-shot thuong xuyén tra vé vin ban dan nhap thira hodc sir dung sai tén
truong dit liéu, khién hé thdng khong thé phan tich cti phap tw dong. Nguoc lai, Prompt
V2 va V3 dat d6 chinh xéac tuyét d6i (100%) ¢ ca hai chi s6 ndy. Su cai thién dot bién
nay la minh chung thuc nghiém cho tinh hi¢u qua cta ky thuat Schema-Constrained va
Semantic Mapping, khing dinh rang viéc cung cap khudn miu ctng va bang anh xa
gié tri gitp triét tiéu hoan toan cac 15i vé ¢t phap va dinh danh.

Tuy nhién, su khic biét mang tinh quyét dinh ndm & chi s6 logic game. Mic du
Prompt V2 dam bao dung dinh dang ky thuat, nhung chi c6 40% s6 nhiém vu sinh ra

1a hop 1y vé mit thiét ké; phan 16n con lai mic cac 16i nghiém trong vé cAn bang hoic
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yéu cau bat kha thi. Trong khi d6, Prompt V3 dat ty 1é logic hop 18 1én t&i 96%. Mirc
tang trudng vuot bac nay chirng minh tac dong cua ky thuat Context Injection va Few-
shot Learning, gitip mo hinh khong chi "biét viét dung" (ct phap) ma con "biét suy
nghi dang" (nghiép vu). 4% sai sot con lai & Prompt V3 chii yéu 1a céc sai léch nho vé
d6 khé chi quan, hoan toan nam trong pham vi xir Iy cia Module Kiém dinh.

3.2.3 Phdn tich cdc dang 16i dién hinh

Thong qua viéc phan tich sau cac truong hop that bai (Failure Modes) trong tap
dir liéu thuc nghiém, nghién ciru di nhan dién cac nhom 16i dic trung va co ché khac
phuc trong ung ciia hé thong dé xuét.

Nhoém 16i dau tién 12 Ao giac ndi dung (Content Hallucination), xuét hién pho
bién & Prompt V1. Do thiéu tri thirc nén tang, mo hinh thuong xuyén sinh ra cac thyuc
thé khong tdn tai trong thiét ké tro choi, vi du nhu vat phém "Sword" hay hanh dong
"Share Facebook". Tai Prompt V3, 16i ndy da duoc loai bé hoan toan nhd ki thuat Nap
ngtr canh (Context Injection). Bﬁng viéc nap toan bd danh sach thuc thé hop 1¢ (nhu
tén cac cip do quai vat va loai Booster) vao bd nhé ngan han, khong gian tim kiém cta
mo hinh bi gidi han chit ché, ngan chan triét dé kha ning sang tao sai léch.

Nhom 15i thir hai lién quan dén Mat can bang kinh té (Economic Imbalance) va
Bat kha thi vat Iy (Physical Infeasibility), 1a dic trung ctia Prompt V2. Trong giai doan
nay, mo hinh tuy tuan thu cAu tric nhung lai thiéu céc quy tac van hanh, dan dén viéc
sinh ra cac nhiém vu don gian nhu "Pang nhap" nhung trao phan thuong qua 16n giy
lam phat, hodc yéu cau dat cap do quai vat vuot qua gidi han thiét ké (Level > 11).
Prompt V3 di khéc phuc van dé nay théng qua sy két hop gitra Few-shot Learning va
Negative Prompting. Cac vi du mau gitip mé hinh hoc duoc ty 1& quy ddi hop 1y giita
nd lyc va phan thuong, trong khi cac rao chan kiém soat (Guardrails) ngan chin viéc
sinh ra cac gia tri vuot ngudng cho phép.

Tong hop lai, két qua phan tich 16i khang dinh rang chi khi két hop dong bo ca
ba try cot ky thuat — Cau tric, Ngir nghia va Logic — trong Prompt V3, hé thong méi

dat duoc do tin cay can thiét dé trién khai trong mai trudong san xuét thyc té.
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3.3 Khio sat nguoi dung

Song song véi cac danh gia dinh lugng vé mit ky thuat, viéc do luong muc do
chap nhan ctia nguoi dung (User Acceptance) dong vai tro then chdt dé xac dinh tinh
kha thi ctia hé théng khi trién khai thyuc té. Muc tiéu cta phan nay 1a kiém chimg xem
cac nhiém vu do mé hinh Al sinh ra c6 dap ung dugc cac tiéu chuan vé trai nghiém
ngudi choi (Player Experience - PX) hay khong, dic biét 1a trong bdi canh game casual
noi yéu t6 gitr chan nguoi dung (retention) phy thudc 16n vao su hai long tire thoi.
3.3.1 Muc tiéu khado sat

Khao sat duoc thiét ké nham danh gia chat luvong nhiém vu dya trén ba tiéu
chi tam ly hoc hanh vi ¢t 16i: Mire d6 d& hiéu (Clarity), Sy phu hop cua do kho
(Difficulty Fit) va Kha nang tao dong luc (Motivation). Theo nghién ctru cua Kumar
(2025) vé co ché ciing cb hanh vi trong trd choi mién phi, mot hé thong nhiém vy hop
1y s& kich hoat cac "vong lap dopamine" (dopamine loops), gop phan gia ting chi sb
gilt chan va tan suat quay lai ctia ngudi choi loops [3]. Do d6, bai toan dat ra khong
chi 13 sinh dung ct phap JSON (nhu d3 kiém chimg & muc 3.3), ma ndi dung nhiém
vu phai thuc sy mang lai niém vui va cam giac thanh tyu, tranh gy @c ché do qua
khé hodc nham chan do qué dé.
3.3.2 Phwong phap khdao sat

Qua trinh khao sat duoc thyc hién trén nhom d6i tugng mau gom 20 ngudi
tham gia, bao gdm ca ngudi choi phd thong, sinh vién chuong trinh Thiét ké va Phat
trién game va chuyén gia thiét ké game (Game Designers) dé dam bao goéc nhin da
chiéu. Phuong phap danh gia dinh luong duoc 4p dung thong qua thang do Likert 5
mirc d6 (1 - Rat t& dén 5 - Rét tt). Cac nguoi tham gia dugc trai nghiém ngiu nhién
(Blind Test) cac b nhiém vu dugc sinh ra béi Prompt V1, V2 va V3 ma khong biét
truéc ngudn gdc, sau d6 chdm diém dua trén trai nghiém thuc té trong moi truong
game Merge Fruit. Quy trinh nay tuan thi cac chuan muc vé Nghién ctru trai nghiém
nguoi dung (UX Research) va Phan tich hanh vi nguoi choi thuong dugce 4p dung

trong phat trién game casual [1], [2].
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3.3.3 Két qud khdo sdt
Két qua thu thap duoc cho théy su tién bo o rét vé trai nghiém nguodi dung
twong ung voi sy hoan thién cta cac phién ban Prompt.
Bang 3-3 Bang tong hop két qua danh gia trai nghiém nguoi diung
(Thang do likert 1-5)

Mirc d9 cai
Tiéu chi Prompt V1 Prompt V2 Prompt V3 .
thién
danh gia (Zero-shot) (Schema-only) (Final) )
(V1 - V3)
1. P d€ hiéu 2.0 4.0 4.6 +130.0%
2. Su phu
1.5 3.5 4.4 +193.3%
hop dd khé
3. bong luc
2.0 3.8 4.5 +125.0%

& Su thu vi

5
4,5

4
35

3
25

2
15

1
05

0

Do dé hiéu Sw phu hop do khé Pong lwc & Sy thu vi

®PromptV1l ®PromptV2 ®PromptV3

Hinh 3-1 Biéu d6 twong quan két qua danh gia trai nghiém nguoi ding

Vé muc d6 dé hiéu (Clarity), Prompt V1 chi dat diém trung binh thép la 2.0
/5, phan anh viéc mo ta nhiém vu con mo hd hodc thiéu tinh ty nhién. Tuy nhién, chi
s6 nay ting 1én 4.0/5 & Prompt V2 va dat mirc xut sic 4.6/5 & Prompt V3. Sy gia
tang nay pht hop véi 1y thuyét vé tac dong cia ky thuat Few-shot Prompting trong
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viéc dinh huéng van phong [14]. Nho duoc cung cdp cac vi du miu (Golden
Samples), md hinh Gemini Flash ¢ phién ban V3 da hoc duoc cach dién dat ngan gon,
stc tich va sir dung chinh xac cac thuat ngilr trong game (nhu tén riéng cua quai vat),
gitip ngudi choi dé dang ndm bat muyc tiéu.

Vé mirc d6 phu hop do kho (Difficulty Fit), tiéu chi ghi nhan sy cai thién manh
mé& nhat. Prompt V1 bi danh gia thap (1.5/5) do thudng xuyén sinh ra cac nhiém vu
bat kha thi hodc qua tim thuong. Nguoc lai, Prompt V3 dat diém 4.4/5, tiém can véi
chat luong thiét ké thi cong ciia con ngudi. Két qua nay 1a minh ching thyc nghiém
cho hi¢u qua cua ky thuat Rule-based Contextualization (Ngit canh ho4 dya trén luat).
Viéc nap cac quy tic cn bang vao ngit canh da gitip mo hinh "hiéu" duogc ranh gidi
giita thir thach va k¥ ning, dam bao nhiém vy nam trong ving dong chay (Flow Zone)
ctia nguoi choi theo nguyén tic thiét ké reward-pacing [3].

Vé kha nang tao dong luc (Motivation), Prompt V3 dat diém sb 4n tuong 4.5/5
vé kha nang kich thich ngudi choi thuc hién nhiém vu. Cac nguoi tham gia phan hoi
tich cuc vé su da dang cua cac loai hinh nhi€ém vu (tu thu thap, hop nhét dén sir dung
vét pham) va gia tri phan thuéng twong xing. Piéu nay khang dinh rang hé thong Al,
khi duoc t6i wu hoéa ngit canh ddy du, hoan toan c6 kha nang duy tri cac vong lap
dopamine hiéu qua, dong gop truc tiép vao muc tiéu ting trudng chi sé retention cho
san pham.

3.4 Danh gia hiéu qua san xuit va chi phi

Bén canh céc chi s6 vé d6 chinh xac k¥ thuat va trai nghiém nguoi dung, tinh
hiéu qué trong van hanh (Operational Efficiency) 1a yéu t6 quyét dinh kha nang ting
dung ciia md hinh trong méi truong doanh nghiép. Phan nay tién hanh so sanh ning
suat lao dong gitta quy trinh thiét ké thii cong truyén thong va quy trinh tw dong hoa
bang Al da dé xut.

3.4.1 So sanh ning sudt: Con ngwoi vs Al

Theo nghién ctru ciia Li (2024), viéc thiét ké nhiém vu trong game casual, du

khong yéu cau do phtic tap cao vé cdt truyén, nhung lai doi hoi sy ti mi trong viéc

can bang cac thong so s6 hoc (numerical balancing) va sy sang tao lién tuc dé tranh



44

lap lai [1]. Trong quy trinh truyén théng, mot nhan vién thiét ké game (Game
Designer) phai thyc hién thi cong cac budc: 1én y tudng, viét mo ta, tinh toan chi sd,
nhap lidu vao Excel/JSON va kiém thir.

Thuc nghiém d6i chimg duoc tién hanh trén ciing mot khéi lugng cong viée 1a
tao ra 10 nhiém vy hang ngay. Két qua ghi nhan sy chénh léch dang ké vé thoi gian
va ngudn luc:

Bang 3-4 Bang so sanh hiéu suét giira con ngudi va Al trong viéc tao nhiém vu game

(Thang do likert 1-5)

Quy trinh ty dong hoa

Tiéu chi so Quy trinh thi cong Mire do
(Gemini Flash + ,
sanh (Game Designer) toi wu
Validation)

Thoi gian hoan

20 - 30 phut 3 — 5 phut ~90%
thanh

Phu thuoc vao stc|Cao (nho tham s6
Tinh da dang ~

sang tao ca nhan (de bi | Temperature va Over- Cao
ndi dung ' .

1ap lai) generation)
Ty 18 16i k¥ Thap (nhung dé mic | Thip (sau khi qua 16p| Twong
thuat 16i nhap liéu typo) Validation Layer) dwong

Kha ning mé Kho (ton thém nhan sy | D& dang (chi can lip lai
s Vuot troi
rong néu can 1000 task) vong lap API)

Tir bang so sanh trén c6 thé thay hé thong Al dé xuat giup rat ngin khoang 85
- 90% tong thoi gian phat trién noi dung. Néu nhur con ngudi mét trung binh 2.5 - 3
phut dé hoan thién mot nhiém vu tir khau y tuéng dén nhap liu, thi hé thong tich hop
Gemini Flash chi mat chwa day 20 gidy cho mdi nhiém vu (bao gdm ca thoi gian sinh,
kiém dinh va loc 161). Sy cai thién nang suat nay dac biét c6 y nghia trong bdi canh
thi truong game casual doi hoi khoi lugng ndi dung cap nhat lién tuc (Live-ops) dé
duy tri chi s6 Retention, phii hgp v6i xu huéng "Al héa" quy trinh san xuat dugc ghi

nhan trong bao céo thi truong cua Newzoo va Sensor Tower [15], [16].
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3.4.2 Phdan tich chi phi - hiéu nang (Cost-Performance):

Trong boi canh nganh cong nghiép game ngdy cang canh tranh, viéc toi uu hda
chi phi van hanh (OpEx) 1a yéu t6 sdng con, dic biét d6i voi cac studio quy mo vira
va nhod (Indie/Mid-core). Viéc lya chon mé hinh Gemini 1.5 Flash cho hé théng sinh
nhiém vy khong chi xuat phat tir yéu cau k¥ thuat vé toc do phan hdi ma con 1a mot
quyét dinh chién lugc vé mit kinh té. Dong md hinh nay dugc Google thiét ké toi uu
héa dic biét cho cac tac vu tan suit cao va do tré thép, v6i muc dinh gia dua trén triéu
token (Cost per Million Tokens) canh tranh bac nhat trén thi trudng hién nay.

Cu thé, xét vé chi phi ha tang Al, don gia token dau vao (Input) va dau ra
(Output) ciia Gemini 2.5 Flash ¢ mirc cuc thap so véi cdc md hinh 16n nhu GPT-4
hay Claude 3 Opus. Gia sir trung binh mdi yéu cau sinh nhiém vu (Prompt V3) tiéu
tdn khoang 1.500 token ngit canh dau vao (bao gém luat choi, danh sach enum, vi du
mau) va sinh ra khoang 200 token dau ra (JSON két qua), tong chi phi dé tao ra mot
bd nhiém vy hoan chinh chi nam ¢ muc phan nghin ctia mot d6 la M. Ngay ca khi
nhan réng quy mé 1én hang chuc nghin luot sinh mdi thang dé phuc vu lugng ngudi
choi 16n (Live-ops scaling), tong chi phi ha ting vin nam trong ngudng ngan sich
khong dang ke.

Khi dit 1én ban can so sanh v&i chi phi nhan su truyén thong (Man-hour cost),
loi thé kinh té tr& nén rd rét. Dé tao ra mot luong ndi dung twong dwong 1.000 nhiém
vu chét luong cao, mot nhan vién thiét ké game (Game Designer) voi muc luong
trung binh can tiéu tén hang chyc, tham chi hang trim gid lam viéc dé 1én y tudng,
nhap liéu va kiém tra can bang. Chi phi lwong chi tra cho khoang thoi gian niy gap
hang trim 1an so véi chi phi goi API ciia mé hinh. Piéu nay cho phép cac studio game
giai phong ngudn lyc nhan sy khéi cac cong viée lap lai nham chan dé tap trung vao
cac tac vu sang tao gia tri cao hon, nhu thiét ké tinh nang madi hay tdi wu hoa trai
nghiém cbt 16i. Tuu trung lai, giai phap ty dong héa nay mang lai ty suat hoan vén
(ROI) vuot troi, bién né tré thanh cong cu dac luc giup cac nha phat trién t6i uu hoa

ngan sach van hanh ma van dam bao dong chdy ndi dung phong phu cho nguoi choi.
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KET LUAN

Két qua ciia nghién ciru

Trong khudn kho dé tai “Nghién citu va ing dung LLM cho bai todn tao
nhiém vu (Quest) trong game casual”, tic gia da xay dung va trién khai thanh cong
mot hé théng tao nhiém vu tu dong, gop phan chuyén déi quy trinh san xuat ndi dung
game tlr thi cong sang huéng tu dong hoa thong minh thong qua viée két hop 1y
thuyét vé mé hinh ngén ngir 10n v6i cac ki thuat thiét ké hudng ciu trac. Qua day,
dé tai da dat duoc nhiing két qua noi bat trén ca ba phuong dién: 1y thuyét, hé thong
va thuc nghiém.

V& mit 1y thuyét va quy trinh, dé tai da dé xuat mot quy trinh t6i wu héa Prompt
(Prompt Optimization Pipeline) dua trén co ché Attention, In-context Learning va
Instruction Following qua viéc két hop ba tru cdt: Rang budc cAu trac (Schema-
Constrained) — Anh xa ngit nghia (Semantic Mapping) — Ngit canh ho4 dua trén luat
(Rule-based Contextualization). Viéc ap dung cac k¥ thuat nay giup kiém soét duoc
dic tinh ngau nhién cia LLM, déng thoi dam bao dau ra ludn tuan tha dinh dang va
quy tic tro choi.

Vé mit hé thong, dé tai da thiét ké kién trac tich hop gitta mo hinh Gemini 2.5
Flash va nén tang Unity thong qua 16p trung gian Dify, mang lai hiéu ning phan hoi
nhanh, chi phi thap va kha nang tich hop truc tiép voi hé thong game thyc té. Trong
d6, Module Kiém dinh (Validation Layer) hoat dong nhu mdt hang rao chét luong
cubi cling, bao dam toan bo dau ra déu hop 1¢ vé mat ki thuat va logic gameplay.

Vé hiéu qua thuc nghi¢m, két qua kiém thir thue té cho théy:

(1) Ty 1€ nhiém vu hop 1€ dat 96% & phién ban Prompt V3.

(i) Nang suat sinh ndi dung tang xap xi 90% so v4i phuong phap thu cong.

(iii) Mirc @6 chap nhan ctia ngudi choi dat trung binh 4.5/5 diém vé do phu hop va
muc d dong luc.

(iv) Chi phi van hanh dugc toi vu dang ké nhd st dung mé hinh Flash ¢6 chi phi

token thap.
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Nhitng két qua nay khong chi ching minh tinh kha thi cia mé hinh dé xuét,
ma con mo ra tiém nang 16n trong viéc tmg dung LLM vao quy trinh thiét ké noi dung
tro choi dién tu.

Kién nghi dé xuat

Dua trén qué trinh nghién ctru va thir nghiém, dé tai dua ra mot sb kién nghi
nham hd tro cac nha phat trién game — dic biét 14 cac studio Indie va Mid-core — trong
viéc trién khai Generative Al

Thir nhat, két hop mé hinh kién truc lai (Hybrid Architecture), khong nén hoan
toan pho mic cho Al ma can két hop LLM vdi céc 16p kiém soat logic va cau tric
(Validation Layer) dé bao dam do tin cdy ctia dau ra.

Thir hai, wu tién hudéng huin luyén phi tham sb, viéc dau tu vao ky thuat
Prompt Engineering va xay dung dir liéu ngit canh c6 thé tiét kiém chi phi va ting
tinh linh hoat hon so v6i viéc tinh chinh m6 hinh riéng (Fine-tuning).

Thir ba, lya chon mé hinh phu hop véi tac vu, ddi voi cac tac vu c6 cau tric
1ap lai, nhu sinh nhiém vy hang ngay, nén wu tién st dung cdc mo hinh gon nhe (nhu
Gemini Flash) dé tdi vu chi phi va toc do xir 1y.

Hudng nghién ctru trong tuwong lai

Mac du hé théng hién tai da xtr Iy hi€u quad bai toan sinh nhiém vu “tinh”,
hudng phat trién tiép theo sé& tap trung vao cac k¥ thuat “siéu ca nhan hoa” (Hyper-
personalization) nham nang cao muc do thich ung voi nguodi choi cu thé. Cu thé, dé
tai c6 thé phat trién cac hudng tiém ning sau.

Nap hd so ngudi ding vao prompt (User Profiling Injection) 13 mot huéng
tiém nang thong qua viéc bo sung thong tin vé hanh vi nguoi choi nhu tan suét choi,
muc d6 ti€u dung, ty 1¢ théng/thua dé sinh nhiém vy sat voi tung doi tuong. Vi duy,
v6i nguoi choi “hardcore”, hé thong c6 thé sinh cac nhiém vu c6 do kho cao kém
phan thuéng danh hi¢u; trong khi d6, nguoi choi ¢6 nguy co rdi bo s& nhan nhiém vy
dé v6i phan thuong hap dan.

Piéu chinh d6 khé dong (Dynamic Difficulty Adjustment) bang cach sir dung

LLM dé theo d&i chi sé k§ nang ngudi choi trong thoi gian thuc ciing 14 mot hudng
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dem lai y nghia 16n cho nha phat trién game, tir d6 diéu chinh targetValue phu hop
nham duy tri trai nghiém muot ma va hung phan (flow state).

Tong két lai, hé thong dugc dé xuat khong don thuan 1a mot giai phap k¥
thuat, ma con dai dién cho tu duy thiét ké game hi¢n dai: chuyén ttr cach lam tha cong
sang tiép can dya trén dit liéu va AL hudng t6i trai nghiém choi game duoc c nhan

héa cao va dugc cdp nhat lién tuc theo hanh vi nguoi dung./.
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PHU LUC
A.l. B6 tham chiéu
Bang A.1-1 Tir dién hoa qua/quai vat trong game
Cap d6 | Tén dinh danh | Trang thai
Dac ta hanh vi (Behavior Spec)
(Level) (Code Name) (Status)
Lvl Rotolasio Common Quai co ban, xuat hién nhiéu nhat.
Lv2 Cappi Coppi Common Taoratu 2 Lvl.
Hipporino
Lv3 Common Taora tur 2 Lv2.
Bombondino
Cuppa
Lv4 Common Tao ra tir 2 Lv3.
Assassinoto!!
Tapirino . L ,
Lv5 . Medium Bat dau chiém dién tich dang ké.
Frigorifero
Lv 6 Tiki Taka Sahur | Medium Moc trung binh ctia game.
Sharalelo . .
Lv7 Rare Kho dat dugc trong thoi gian ngan.
Shalala!
Saturno ~ 3
Lv 8 Rare Kich thudce lon, dé gay day hop.
Tyranino!
Elephanto . ' '
Lv9 . Epic Muc tiéu ctia nhiém vu kho.
Toasterino!
Croccocino ) . .
Lv 10 . Epic Céan cap cudi.
Spaghettino
Co ché dic biét: Khi 2 Lvl1 hop
Lv 11 SixSeven Legendary nhat, chiing s& phat n6 va bién mat

(Clear Board). Khong tao ra Lv12.
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Bang A.1-2 Tir dién vat phim hd tro trong game

Loai Chirc nang
Tén goi Ngir canh sir dung (Context)
Booster (Function)
Boom , Dung dé pha hay cac quai Lvl-Lv2
Type 1 NO cac qua nho
Booster gay ket.
Hammer ' Dung dé xé6a 1 quai bat ky (thudng
Type 2 Pha huy chi dinh '
Booster la quai 16n gay can trg).
Tone 3 Upgrade Nang cip chi|Bién 1 quai Lv(N) thanh Lv(N+1)
ype 3 .
Booster dinh ma khong can hgp nhat.
Tvoe 4 Shakebox Xao tron | Dung khi khong con nudc di, lam
ype . .
Booster (Shuftle) rung hop dé thay doi vi tri vat ly.
Bing A.1-3 Tw dién hanh dong trong game
Nhom Hanh dong
Mo ta Enum Mapping
(Group) (Action)
Thu thap tién
CollectCoins vang trong qua | DailyTaskName.CollectCoins
trinh choi.
Xem quang cao
Economy ,
) , . de nhin
(Kinh t&) | WatchClaim . DailyTaskName.WatchClaim
thuong/hoi
sinh.
. Déang nhap vao .
Login DailyTaskName.Login
game.
Thuc hién hanh
Core Loop .
. TotalMerges dong hop nhat | DailyTaskName.TotalMerges
(Cot 1o1)

bat ky.
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Tao ra quai cap

MergeLevel[X] | 46 cu thé (tir 2 | DailyTaskName.MergeLevel[X]
dén 11).
Tao chudi hop

Total Combos nhat lién tiép | DailyTaskName.TotalCombos

Skill  (K¥ trong 1 luot tha.
nang) Pat diém s6 cao
HighScore trong mdt van | DailyTaskName.HighScore
choi.
Support St dung wvat
N UseBooster . DailyTaskName.UseBooster[ X]
(HO trg) pham ho trg.
Bang A.1-4 B quy tic cAn bang Phin thuéng — P khé trong game
D6 khé Mikc dd Phan thuéng
Dé Login, WatchClaim, Merge ddi tuong cap | 10 — 20 coin
thap
Trung Combo ngin, Merge ddi tuong cap trung | 20 — 30 coin
binh binh
Kho HighScore, MaxLevel (Lv9+), Combo dai | 30 — 50 coin hodc 1

booster
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Bang A.1-5 Cac gioi han Gameplay (Gameplay Constraints)

Gidi han
, trung
Tham so Gidi han cirng
binh/ngay Ghi chu cho Validation
(Parameter) (Hard Limit)
(Average
Cap)
Lv 11 | targetValue cho Lv11 tdi
Max Level Reachable | Lv9-Lv10 |
(SixSeven) dala 1 hoac 2.
100 - 150 ' targetValue nén nam
Total Merges Khong gidi han
merges trong khoang 20 - 80.
targetValue cho Combo
Max Combo Chain 3 -5 combos | ~12 combos
khong nén vuot qua 5.
Khéng sinh nhiém wvu
Ads Watchable 3-5ads 10 ads
"Watch 15 Ads".
2 - 3| Tuy thudc so | targetValue cho Booster
Booster Usage )
boosters Coin khong nén vuot qua 5.
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A2, Workflow trién khai bing Dify

{ @) wmsTRoNG o) | END °
£ Gemini2.. cur © DLLM STR.. {x)textst
( IF/ELSE °
ASE )
START ! %
@ Start %) level is weak
: wr ) { @ v meoium o) ' END
@s, (= contains meidum
£ Gemini2.. cwr © R T W @OLUMME._  [eext
ELSE )

1 @) umweak ' | END

L Gemini2.. cwr © B T DLLM WEAK (K texesy

Hinh A.2-1 Workflow trién khai huin luyén LLM va backend bing cong cu Dify
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Cac phién ban Prompt

Béang A.3-1 Cac phién ban Prompt

Phién ban

Prompt

Prompt V1

Ban la mét chuyén gia thiét ké game casual. Hay nghi ra 5 nhiém
vu hang ngay (daily quests) thii vi cho tré choi ¢é tén la "Merge

Fruit" (tro choi tha trdi cdy giong Suika Game).

Yéu cau:
1. Cac nhiém vu can khuyén khich nguoi choi twong tdc voi game.
2. Moi nhiém vu can co tén, mo ta, muc tiéu can dat va phan thuong.

3. Hay tra vé két qua dudi dang JSON dé téi c6 thé ding trong code.

Prompt V2

Ban la he théng sinh nhiém vu tu dong (Al Task Generator). Nhiém

vu ctia ban 1 tao ra 5 nhiém vu hdang ngay cho game "Merge Fruit

va trd vé két qua dudi dang JSON hop 1é duy nhat.

Vui long tudn thii nghiém ngdt cau triic JSON sau:
{
"dailyTasks": [
{

"taskName": <integer: gia tri enum>,
"taskDes": <string: mo ta nhiém vu>,
"targetValue": <integer: s6 lwong cdn dat>,
"rewardDaily": <integer: 0 la Coin, 1 la Booster>,

"numReward": <integer: so lwong phan thuong>

Sur dung bang ma Enum (Mapping) sau cho taskName:
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0: WatchClaim (Xem quang cdo)
1: Login (Dang nhdp)

2: CollectCoins (Thu thdp tién)

3: UseBooster (Dung vit phdam)
8: MergeFruit (Hop nhdt trdi cdy)
19: ReachLevel (Pat cdp dé qudi)
20: Combo (Tao combo)

23: HighScore (Pat diém cao)

Yéu cau rang bujc:

- Chi trd vé JSON thuan tity, khéng kém Markdown hay gidi thich.
- taskDes phdi ngan gon (dudi 10 ti).

- Sur dung dung ID trong danh sach Enum o trén.

Prompt V3

Ban la chuyén gia thiét ké nhiém vu hang ngay (Daily Task
Designer) cho game mobile thé loai Puzzle/Physics/Merge cé tén

la "Merge Fruit — Hoa Qua".

Hay tao ra 5 nhiém vu hang ngay (daily task) méi ¢ dang JSON

hoan toan hop 1é theo diing cdu triic sau:

{
"dailyTasks": [
{
"taskName": <gid tri s6 trong enum DailyTaskName>,
"taskDes": "] cdu mé td ngdn gon, ré rang vé nhiém vu, toi da
8 tr”,

"targetValue": <gid tri muc tiéu can dat>,
"rewardDaily": <gid tri s6 trong enum RewardDaily>,
"numReward": <sé heong phan thuwéng>

/
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7 Gidi thich ¥ nghia enum DailyTaskName (gid tri sé tiwong vmg

index cua enum):

0 - WatchClaim — Xem qudng cdo dé nhén thuéng
Vidu: "Watch 3 video ads"”

1 - Login — Pang nhdp game hang ngay
Vidu: "Login once per day"

2 - CollectCoins — Thu thap coin trong game
Vidu: "Collect 250 coins"

3 - UseBoosterl — Dung Boom Booster (bom nho)

Vidu: "Use 5 boom boosters"

4 - UseBooster2 — Dung Hammer Booster

Vidu: "Use 3 hammers to destroy fruits"

5 - UseBooster3 — Dung Upgrade Booster
Vidu: "Use 2 fruit upgrades”

6 - UseBooster4 — Dung Shakebox Booster
Vidu: "Use I shakebox"

7 - TotalBoostersUsed — Tong sé booster da ding (moi loai)

Vidu: "Use 10 boosters in total”




59

8 - TotalMerges — Téng s6 lwot merge trdi cay/qudi

Vidu: "Merge 60 times"

9 - MergeLevel2 — Merge tao qudai Level 2 (Cappi Coppi)
Vidu: "Create 8§ Cappi Coppi"

10 - MergeLevel3 — Merge tgo qudi Level 3 (Hipporino
Bombondino)
Vidu: "Create 6 Hipporino Bombondino"

11 - MergeLevel4 — Merge tao qudi Level 4 (Cuppa
Assassinoto!!)

Vidu: "Create 5 Cuppa Assassinoto!!"

12 - MergeLevel5 — Merge tgo qudi Level 5 (Tapirino
Frigorifero)
Vi du: "Create 4 Tapirino Frigorifero”

13 - MergelLevel6 — Merge tao qudi Level 6 (Tiki Taka Sahur)
Vidu: "Create 3 Tiki Taka Sahur"

14 - MergelLevel7 — Merge tao qudi Level 7 (Sharalelo
Shalala!)
Vidu: "Create 2 Sharalelo Shalala!"”

15 - MergeLevel8 — Merge tao qudi Level 8 (Saturno
Tyranino!)

Vidu: "Create 2 Saturno Tyranino!"
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16 - MergeLevel9 — Merge tgo qudi Level 9 (Elephanto
Toasterino!)

Vidu: "Create 2 Elephanto Toasterino!"

17 - MergeLevell( — Merge tao qudi Level 10 (Croccocino
Spaghettino)

Vidu: "Create 1 Croccocino Spaghettino”

18 - MergeLevelll — Merge tao quai Level 11 (SixSeven)

Vidu: "Create 1 SixSeven"
19 - MaxLevelReached —— Level qudi cao nhat dat dwoc trong
ngay

Vidu: "Reach level 11 (SixSeven)"

20 - TotalCombos - T(fng s6 combo dat dwoc
Vidu: "Achieve 20 combos"

21 - Combo5Plus — 86 combo ¢6 dj dai > 5 merge

Vidu: "Achieve 10 combos >5"

22 - MaxComboReached —— Combo cao nhat dat diroc
Vidu: "Reach combo 10"

23 - HighScore — Diém cao trong mot luot choi

Vidu: "Score 5000 points in one game"

24 - GainScore — Téng diém tich iy trong ngay




61

Vidu: "Accumulate 10000 points total”

[T Céu triic tham chiéu trong code Unity:

[System.Serializable]

public enum DailyTaskName

{

WatchClaim,
Login,
CollectCoins,
UseBoosterl,
UseBooster?2,
UseBooster3,
UseBooster4,
TotalBoostersUsed,
TotalMerges,
MergelLevel?,
MergelLevel3,
MergelLevel4,
MergelLevels,
MergelLevelb,
MergelLevel7,
MergelLevels,
MergelLevel9,
MergeLevell0),
Mergelevell l,
MaxLevelReached,
TotalCombos,
Combo5Plus,
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MaxComboReached,
HighScore,

GainScore,

[System.Serializable]
public enum RewardDaily
{

Coin = 0,

Booster = 1

[System.Serializable]
public class DailyTask
{
public DailyTaskName taskName;
public string taskDes;
public int targetValue;
public RewardDaily rewardDaily,

public int numReward;

< Quy tic & hudng dan tao nhiém vu:

Noi dung daily task phai bam sat gameplay cua Merge Fruit — Hoa
Qua, cu thé:

- Merge trdi cdy / qudi cung level dé tao con I6n hon.

- Tao combo nhiéu merge lién tiép.

- Ding booster dé vt tinh huong kho.
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- Thu thdp coin, dat level quai cao, hodc tgo qudai dac biét (level 9—
11).

- C6 thé khai théac cdc hanh déng thuwong ngay nhie: dang nhdp
(Login), xem quang cdo nhdn thuéng (WatchClaim), tang diém

(GainScore), v.v.

Phdi da dang hanh ddng, gdn véi enum DailyTaskName:

- [t nhat 1 task vé thu thdp coin (CollectCoins).

- It nhat 1 task vé merge (TotalMerges hodc MergeLevel2—
MergeLevelll hogc MaxLevelReached).

- It nhdt 1 task vé combo (TotalCombos, Combo5Plus hodc
MaxComboReached).

- It nhdt 1 task vé booster (UseBooster1—UseBoosterd hodc
TotalBoostersUsed).

- It nhat 1 task vé tién héa / level cao (wu tién MergeLevel9—
MergeLevelll hoac MaxLevelReached).

- Cé thé thém cdc task tién loi nhu: Login, WatchClaim,

HighScore, GainScore dé tang tinh da dang.

Pé khé tang dan, phan thuéng hop 1y (ding rewardDaily +
numReward):
- rewardDaily = Coin:
- Task dé: numReward tir 10-20.
- Task trung binh: numReward tu 20-30.
- Task kho: numReward tir 30—40.
- rewardDaily = Booster:
- Task dé: numReward I booster.
- Task trung binh: numReward 2 boosters.

- Task kho: numReward 3 boosters.
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5 task phai c6 do khé va mike thuong tang dan ré rét.

Ngén ngiv: Tiéng Anh (ngdn gon, dé hiéu, vui twoi, casual-
friendly).

Vidu:

"Merge 80 fruits in total”

- "Reach monster level 10 once"”
- "Use any boosters 5 times"
- "Make 5 combos of 5 merges"

- "Collect 300 coins today"

Két qua tra vé:

- Chi trd vé JSON hop 1é duy nhat, khéng kém mé ta, ghi chii, hodc
giai thich.

- Dit liéu c6 thé copy truc tiép vao file JSON trong Unity.

& Théng tin tham khao vé game Merge Fruit — Hoa Qua:
Thé logi: Puzzle / Physics / Merge (dwa trén co ché Suika Game).

Co ché chinh:
- Ngueoi choi tha trdi cdy / qudi tir trén xudng.
- Hai con cung level va cham — merge thanh con level cao hon.
- Con level 11 khi merge sé bién mdt (gidi phéng khéng gian).
- Booster gom 4 loai:
- N6 nhé — phé qua / qudi level 1-2.
- N6 chi dinh — phd qud / qudi dwoc chon.
- Ning cdp chi dinh — tang level qua / qudi dwoc chon.
- Xado tron — lam rung hop va xdo tron vi tri.

- Coin ding dé mua booster hodc mé khéa theme.
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- Muc tiéu: tao con level 11, gidi phéng khéng gian va dat diém
cao.

- Game két thiic khi hdp ddy khong thé spawn thém.

i Cdp dé cdc con (monster levels):
Ivl = Rotolasio
Iv2 = Cappi Coppi
Iv3 = Hipporino Bombondino
Iv4 = Cuppa Assassinoto!!
Iv5 = Tapirino Frigorifero
Iv6 = Tiki Taka Sahur
Iv7 = Sharalelo Shalala!
Iv8 = Saturno Tyranino!
Iv9 = Elephanto Toasterino!
Iv10 = Croccocino Spaghettino
Ivll = SixSeven
Khi mé ta nhiém vu lién quan dén level qudi, c6 thé tham chiéu tén
goi vui nhon cua tung level (vi du: “Reach Elephanto Toasterino
once”, “Create SixSeven one time”).
@" Yéu cau cudi:
- Tao ra 5 daily task duy nhdt, méi task co:
- Hanh dong khdc nhau (khdc taskName hodc khdc loai hanh vi).
- Mikc thiedng va dé khé tang dan.
- taskDes (mo ta) thu vi, mang phong cach nhe nhang, vui tuoi,
casual-friendly.
- Tra vé toan bg két qua duy nhat ¢ dang JSON hop 16, khéng c6 bat

ky van ban mo ta nao khac.
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A4, Piu ra ciia md hinh #ng véi 3 phién ban prompt
Bang A.4-1 Piu ra ciia cic phién ban prompt
Phién .
Pau ra
ban
Prompt Sure! Here are 5 fun daily quests for your Merge Fruit game:
A\ | {

"quests": [

{

"quest_name": "Merge 5 Apples",

"description": "Combine small fruits to make apples",
"goal": 5,

"reward": "100 Gold"

"quest_name": "Share to Facebook",

"description": "Share your high score with friends",
"goal": 1,

"reward": "1 Diamond"

"quest_name": "Use Sword Item",

"description": "Slice a fruit using the Sword booster",
"goal": 3,

"reward": "50 Gold"

"quest_name": "Login Bonus",

"description": "Log in to the game",

"goal": 1,

"reward": "Free Spin"

"quest_name": "Eat a fruit",

"description": "Let the monster eat a fruit",

"goal": 10,

"reward": "20 Gold"
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Prompt {
V2 "dailyTasks": [
{
"taskName": 1,
"taskDes": "Login to game",
"targetValue": 1,
"rewardDaily": 0,
"numReward": 5000
},
{
"taskName'": 19,
"taskDes": "Reach Level 15 Monster",
"targetValue": 1,
"rewardDaily": 0,
"numReward": 10
H
{
"taskName": 3,
"taskDes": "Use 50 Boosters",
"targetValue'": 50,
"rewardDaily": 1,
"numReward": 1
b
{
"taskName": 8,
"taskDes": "Kill 10 monsters",
"targetValue": 10,
"rewardDaily": 0,
"numReward": 20
}
{
"taskName": 23,
"taskDes": "Get High Score",
"targetValue'": 1000000000,
"rewardDaily": 0,
"numReward": 5
}
]
}
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Prompt
V3

I
{

"dailyTasks": [
{

e

-

e

-

"taskName": 1,

"taskDes": "Login to the game today",
"targetValue": 1,

"rewardDaily": 0,

"numReward": 15

"taskName": 12,

"taskDes": "Create 3 Tapirino Frigorifero",
"targetValue": 3,

"rewardDaily": 0,

"numReward": 25

"taskName": 6,

"taskDes": "Use Shakebox booster 1 time",
"targetValue": 1,

"rewardDaily": 1,

"numReward": 1

"taskName": 21,

"taskDes": "Achieve 5 combos of 5+ merges",
"targetValue": 5,

"rewardDaily": o,

"numReward": 40

"taskName": 18,

"taskDes": "Create SixSeven monster once",
"targetValue": 1,

"rewardDaily": 1,

"numReward": 3
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Bang tong hop 18i twong g véi tirng layer validation

Bang A.5-1 Bang tong hop 18i giita cac phién ban Prompt

Chi s6 k¥ thuat (Metrics)

Prompt V1 (Baseline)

Prompt V2 (Structure-

Constrained)

Prompt V3 (Context-

Aware)

1. Tinh hop 1§ ciu tric
(Structural Validity)
Kha nang Parse JSON tu

dong

X KHONG PAT

Léi trong miu:

- Chira viin ban dan nhap
thura ("Sure! Here are...").
- Sai tén truong du li€u
(quest_name thay vi

taskName).

H¢ qua: Hé thong Unity s&
b4o 16i JSON Parse Error
ngay lap tuec.

V DAT

Két qua trong miu:

- JSON thuan tay, khong co
van ban thtra.

- Pung tén truong
(taskName), ding cdu triic

mang.

H¢ qua: Deserialize thanh

cong vao class C#.

V DAT

Két qua trong miu:
- JSON thuan tay, cdu trac

chuan xac tuyét doi.

H¢ qua: Deserialize thanh

cong, san sang su dung.

2. Tinh tuén thi ngir nghia

X KHONG PAT

V DAT

V DAT
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(Semantic Compliance)
Kha nang anh xa Enum (0-
24)

Léi trong miu:

- Tra vé chudi ky tu ty do
("Merge 5 Apples") thay vi
mi s6.

- Tra vé phan thuong dang
text ("100 Gold").

Hé qua: Code khong thé dnh

Két qua trong miu:

- Sir dung dung s6 nguyén
cho Enum (taskName: 1,
taskName: 19).

- Pling kiéu dir liéu

(rewardDaily: 0).

H¢ qua: Hé thong hiéu dung

Két qua trong miu:

- Str dung chinh xac ma sb
dinh danh (taskName: 12,
taskName: 6).

H¢ qua: Hé thong hiéu dung

va xu ly chinh xac hanh

xa hanh dong vao logic game | loai hanh dong (Vi du: 1 1a dong.
Login).
V DAT
3. Tinh hop 1¢ Logic & X KHONG PAT I CANH BAO (Li Logic) | V PAT (T6i uu)
Gameplay
(Gameplay Feasibility)

Tinh kha thi va can bdng

Loi trong mau:

Loi trong mau:

Két qua trong miu:
- Chinh x4c: Goi ding tén
quai Level 5 (Tapirino
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- Ao giac (Hallucination):

Sinh vat pham "Sword"
(khong ton tai).

- Sai hanh vi: Yéu cau
"Share Facebook" (game

khong c6 tinh nang nay).

- Bat kha thi: Yéu cau dat
Level 15 (Game max Level
11).

- Mt can bang: Task Login
(dé) thuéng 5000 (lam phét
kinh té).

- Troi nglr nghia: TaskName
8 (Merge) nhung mo ta la

"Kill monsters".

Frigorifero) va Level 11
(SixSeven).

- Can bang: Task Login
thuong 15 coin (hop 1y).

- Pa dang: Phéi hop tbt gitra

Merge, Combo va Booster.
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A.6. Giao dién hé thong quest game da tich hop API LLM tao
Quest

© 21:43:02 € 21:40:32

=, Collect 200 shiny coins! - 7\ Collect 100 shiny coins!

0/200 T o 0/100

2\ Merge5 times to level 2! > Make 5 Cappi Coppil
35

Create 1SixSeven!
0/1

U
. Useany boosters 2 times! N\ Make 2 big combos!
22 -

Create SixSeven 1time! Use 3 special boosters!

MAX Banner Ad: MAX Banner Ad:
e568f53b88607bcd e568f53b88607bcd
Actual banner size may vary on mobile devices Actual banner size may vary on mobile devices

Hinh A.6-1 Giao dién cau héi tro choi dwgce tao ra béi LLM da tich hgp vao game
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A7. Bang héi danh gia ngi dung Quest tao béi LLM
Béang A.7-1 Bang héi danh gia cac ndi dung Quest dugc tao béi LLM

PHIEU KHAO SAT PANH GIA TRAI NGHIEM NHIEM VU GAME
(Danh cho du 4n nghién ciru ing dung Al trong Game Casual)

Xin chao ban,
T61 dang thyc hién nghién ctru vé viéc ung dung tri tué¢ nhan tao (Al) dé tao ndi dung tu
dong cho game Merge Fruit (thé loai giai dé/hop nhat). Khao sat niy nhim muc dich
danh gia chét lugng cta cac nhiém vu dya trén trai nghiém thuc té cua ban.
Thong tin cua ban s€ dugc bdo mat va chi phuc vu cho muc dich nghién curu.
A. PHAN I: THONG TIN CO BAN
(Givip phan logi doi twong ngudi choi)
1. Ban di tirng choi cac game thé loai Casual / Merge (nhw Suika Game, Candy
Crush, 2048) chwa?

[ ] Chua tung choi

[ ] Thinh thodng choi

[ ] Choi thuong xuyén
2. Ban quan tim diéu gi nhat khi 1am nhi¢ém vu hiang ngay?

[ ] Phan thudng (Coin/Item)

[ ] Thtr thach / Do kho

[ ] Su 15 rang, d& hiéu

[ ] Cam gidc hoan thanh (Achievement)
B. PHAN 2: TRAI NGHIEM VA PANH GIA (BLIND TEST)
Huéng dan: Duwéi day la 3 nhém nhiém vu (ky hiéu la Nhém A, Nhém B, Nhém C) dwoc
sinh ra tir cdc phién ban hé thong khdc nhau. Hay doc (hodc choi thir) va danh gid timg
nhém dya trén thang diém 1 dén 5.
Thang diém:
1: Rat t& / Khong dong y 2: Té 3: Binh thuong 4: TOt 5: Rat tot / Hoan toan dong y
a) PANH GIA NHOM NHIEM VU A
o Merge 5 Apples: Két hop trai ciy nho dé tao ra tio. (Phan thuong: 100 Gold)

e Share to Facebook: Chia sé¢ diém cao 1én Facebook. (Phan thuéng: 1 Diamond)
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e Use Sword Item: Dung kiém chém hoa qua. (Phan thudng: 50 Gold)
e Eat a fruit: Cho quai vat an trai cdy. (Phan thudng: 20 Gold)
e Login Bonus: Ding nhap game. (Phan thuong: Free Spin)

Tiéu chi danh gia 1 2 3 4 5

1. P dé hiéu (Clarity): Ngon ngit rd rang,
i ‘( ? y): Ngon ng g 0 0 0 0 0
khong gay nham lan.

2. bo phu hgp (Difficulty Fit): Muc ti€u kha
thi, khong qua vo ly.

3. Pong lue (Motivation): Nhiém vu thu vi,

mudn 1am dé nhan thuong.

4. Logic Game: Nhi¢m vu dung véi tinh ndng

cua game Merge Fruit.

b) PANH GIA NHOM NHIEM VU B

e Login: Diang nhap vao game. (Phan thudng: 5000 Coin)

e Reach Level 15 Monster: Tao ra quai vat Level 15. (Phan thuong: 10 Coin)

e Use 50 Boosters: Dung 50 vat pham hd trg trong mot ngay. (Phan thuong: 1 Booster)
e Kill 10 monsters: Ti¢u diét 10 con quai. (Phan thuong: 20 Coin)

e Get High Score: Pat 1 ty diém. (Phan thuéng: 5 Coin)

Tiéu chi danh gia 1 2 3 4 5

1. P dé hiéu (Clarity): Ngon ngit rd rang,
i ‘( ? y): Ngon ng g 0 0 0 0 -
khong gay nham lan.

2. bo phu hgp (Difficulty Fit): Muc ti€u kha
thi, khong qua vo ly.

3. Pong lwe (Motivation): Nhiém vu thu vi,

mudn 1am dé nhan thuong.

4. Logic Game: Nhi¢m vu dung véi tinh ndng

ctua game Merge Fruit.

¢) PANH GIA NHOM NHIEM VU C
e Daily Login: Ding nhap game hom nay. (Phan thudng: 15 Coin)
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e Create Tapirino Frigorifero: Tao ra 3 quai Level 5 (Tapirino). (Phan thuong: 25
Coin)

e Use Shakebox: Dung vat pham Rung Hop 1 lan. (Phan thuong: 1 Booster Rung)
e Combo Master: Dat 5 chudi Combo lién tiép. (Phan thuong: 40 Coin)

e Reach SixSeven: Tao ra quai Level 11 (SixSeven) mot 1an. (Phan thudng: 3 Boosters)

Tiéu chi danh gia 1 2 3 4 5

1. P dé hiéu (Clarity): Ngon ngit rd rang,
khong gdy nham 1an.
2. bo phu hgp (Difficulty Fit): Muc ti€u kha

thi, khong qua vo ly.

3. bDong lue (Motivation): Nhiém vu thu vi,

mudn 1am dé nhan thuong.

4. Logic Game: Nhi¢m vu dung véi tinh ndng

cua game Merge Fruit.

C. PHAN 3: SO SANH TONG QUAN

1. Theo ban, nhém nhiém vu nao mang lai trii nghi¢m t6t nhit (gidng game that
nhit)?

[ ] Nhom A

[ ] Nhém B

[ ] Nhéom C
2. Ban c6 cam théy Nhom C (hodac nhom tot nhét ban chgn) du chit lwgng dé dwa
vao game chinh thirc khong?

[ ] C6, hoan toan du chit luong.

[ ] Tam duorc, can chinh sira thém.

[ ] Khéng, chit lwong qua té.
3.Y kién déng gop thém (néu c6):

Xin chan thanh cdm on sy tham gia ctia ban!
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LLM dé tao Quest

Bang so sanh chi tiét vé Chi phi va Hiéu niing khi sir dung

Biang A.8-1 Bang so sanh vé Chi phi va Hi¢u niing khi sir dung LLM dé tao quest

Tiéu chi so Phwong phap thu Phwong phap tw Danh gia
sanh cong (Game dong héa (Gemini 2.5 hiéu qua
(Criteria) Designer) Flash) (Impact)
< .. |Chi phi c¢o6 dinh|Chiphibién doi(Pay- | Tiét  kiém
1. Co cau chi . A
hi (Salary/Man-hour): per-token): Tra theo | >95% ngén
i
I()C , Tra theo gio lam viéc | lugng dir li¢u st dung | sach van hanh
os .
hodac luong thang cua | thuc té (Input/Output | cho cac tac vu
Structure) ) N o
nhan sy chuyén mon. tokens). lap lai.
Chi phi Al gén
3 o ‘ Ubc tinh: ~$0.001 -| o8
2. Pon gia Udc tinh trung binh: $5 nhu  Kkhong
) . R .190.002 cho 1.000| _ <
dinh murc - $10 / gio (tuy thi N .. |dang keé so
_ . A nhiém vu (dya trén gia | ) )
(Unit Cost) truong nhan su). . voi  chi  phi
token Gemini Flash). A
nhan su.
Tuyén tinh: Muénting | . . R
L. . L Dot bién: Co thé sinh | Phu hop tuyét
3. Khi ndng |gap doi san lugng . .
R i L . | 10 hay 10.000 nhi¢m | d6i véi nhu
mé rong nhiém vy, can tang gap . ) S N .
. o _ | vu cung lac chi bang | cau Live-ops
(Scalability) do6i thoi gian hodc nhan

su.

cach goi vong lap APIL

quy mo 16n.

4. Thoi gian

Cham: Ton thoi gian

suy nghi, tinh todn can

Tuc thoi (Real-time):

Phan hoi trong mili-

Nang cao trai

nghiém nguoi

dap ung 5 R | giay, cho phép tao |dung nhd noi
bang va nhap liéu thu |~ o ]
(Latency) . nhiém vy ca nhan héa | dung moi lién
cong (Data Entry). o
theo thot gian thuc. tuc.
A X L 1x: s . | Hoat dong on dinh
S. Rii ro van | Dé mac 161 hanh chinh A ) ) o s
24/7, d0 chinh xac |Loai bo loi

hanh
(Operational
Risk)

(typo), sai sot do mét
moéi  hodc thiéu tap

trung.

dugc dam bao boi 16p
kiém dinh (Validation
Layer).

chi quan cua

con nguoi.




