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KHOA CONG NGHE THONG TIN

NHAN XET PO AN TOT NGHIEP
1. Théng tin chung:

1. Ho va tén sinh vién: Nguyén Vin Manh

2. Lop: 20T1 S6 thé SV: 102200024

3. Tén d@ tai: Ung dung sinh anh ngh¢ thuat str dung mé hinh hoc sau

4. Nguoi huéng dan: Nguyén Vin Hiéu Hoc ham/ hoc vi: Tién si

I1. Nhan xét, danh gia dd an tot nghiép:

1. V& tinh cép thiét, tinh moi, kha ning tng dung cua dé tai: (diém t6i da 13 2d)

4. Pé tai c6 gia tri khoa hoc/ c6 bai bao/ giai quyét van dé dit ra ciia doanh nghiép hoic
nha truong: (diém tdi da 1a 1d)

IV. Danh gia:
1. Piém danh gia: ........ /10 (lay dén 1 s6 1¢ thap phan)
2. Bé nghi: O Puoc bao vé dd an [ Bo sung dé bao vé [J Khong duoc bao vé
Pa Nang, ngay  thing  ndm 2025
Nguoi hwéng dian



TOM TAT

Tén dé tai: “Ung dung sinh anh nghé thuat str dung mé hinh hoc sau”
Sinh vién thyc hién: Nguyén Vin Manh
S6 thé SV: 102200024 Lép: 20T1

Tom tat ndi dung dd an:

ArtGenix la mdt rng dung sinh anh ngh¢ thuat dua trén cac phuong phap, mo hinh
hoc sau nhu: Neural Style Transfer, CycleGAN va Diffusion LoRA Style Transfer cho
phép chuyén ddi anh thong thudng thanh cac tac pham nghé thuat doc dao. Bén canh
chtic ning chinh 1a tao anh nghé thuat, ArtGenix cung cap cac tinh ning tuong tac xa
hoi nhu chia sé anh ngh¢ thuét, binh luan trong thoi gian thuc va thich trén mdi tac phém
ngh¢ thuat, chia sé bai viét, binh luan trong thoi gian thuc, thich trén moi bai viét. Tro
chuyén nhén tin truc tuyén. C6 thé néi rang ArtGenix 13 phién ban tdi gian c6 day du

cac chuc nang chinh va co ban cua Midjourney, Facebook, Instagram va Messenger.

Céc chure nang chinh:

- Nguoi dung: Sinh anh nghé thuat, chia sé, binh luan, twong tac thich trén moi tac
pham nghé thuat, bai viét trong thoi gian thuc. Trd chuyén nhén tin tryc tuyén.
Quan 1y cac thong bao lién quan dén tac pham nghé thuat va bai viét. Quan 1y tai
nguyén ctua mdi ngudi ding bao gdm: tic pham nghé thuat, anh ndi dung, anh
phong cach, bd suu tap.

- Admin: Quan 1y tai nguyén caa hé thong bao gébm: quan 1y ngudi dung, quan Iy tac
phém ngh¢ thuat, thé, anh ndi dung, anh phong cach, bo suu tap. Théng ké sb lieu
ctia hé thong.

- Manager, Super Admin: Quan ly Admin

Ung dung ArtGenix hudéng dén viéc két hop cong nghé hoc sau vai cac tinh nang mang

xa hdi, tao ra mgt nén tang sang tao va tuong tac hi¢u qua cho nguoi dung.



_DATHOC DA NANG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PAI HQC BACH KHOA Daoc lap - Ty do - Hanh phiic
KHOA CONG NGHE THONG TIN

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién: Nguyén Vin Manh S thé sinh vién: 102200024
Lop: 20T1 Khoa: Cong nghé thong tin Nganh: Cong ngh¢ thong tin
1. Tén dé tai do an: Ung dung sinh anh nghé thuat sir dung mo6 hinh hoc sau
2. Dé tai thude dién: O C6 ky két théa thudn sé hitu tri tué doi voi két qua thyc hién
3. Cc s6 liéu va dit liéu ban ddu:
4. Ngi dung cdc phan thuyét minh va tinh todn:
- Giéi thiéu
- Chuong 1: Ly thuyét va cong nghé
- Chuong 2: M6 hinh d¢ xuat
- Chuong 3: Phan tich va thiét ké hé thong
- Chuong 4: Két qua trién khai
- Két luan & hudng phat trién
- Tai liéu tham khao
5. Cdc ban vé, do thi ( ghi ré cdc logi va kich thwéc bdan vé ):
— Use case Diagrams
— Sequence Diagrams
— Class Diagrams
— Activity Diagrams
— Database Design
6. Ho tén nguwoi huéng dan: TS. Nguyén Vin Hiéu, Khoa Céng Nghé Thong Tin,
Truong Pai Hoc Bach Khoa, Pai Hoc Da N'flng
7. Ngay giao nhiém vu dé én: 17/02/2025
8. Ngay hoan thanh dé dn: 07/06/2025
Pa Nang, ngay  thang  ndm 2025
Truéng BOmén .......................... Nguoi huwéng dan



LOI NOI PAU

Trude tién, em xin bay to 1ong biét on sau sic dén cac thay co gido trong khoa
Cong nghé Théng tin — Trudng Dai hoc Bach Khoa, Pai hoc Pa Ning. Trong sudt qué
trinh hoc tap tai trudng, em di duoc tiép can va hoc hoi nhitng kién thirc nén tang quy
bau vé chuyén mén cing v6i cac k¥ ning can thiét cho thyc tién. Pay chinh 13 hanh
trang quan trong gitip em c6 thé tiép can, trién khai va hoan thanh do an tét nghiép cua

minh.

Pic biét, em xin giri 101 cdm on chan thanh dén TS. Nguyén Vin Hiéu giang vién khoa
Cong nghé Thong tin, nguoi di tan tinh hudng dan, chi bao va dong hanh ciing em trong
sudt qua trinh thyc hién dé tai. Sy hd tro cia thay di giup em thao g& nhiéu kho khan
va hoan thién d6 an dung tién do.

Bén canh d6, em ciing xin giri 10i cam on chan thanh dén gia dinh va ban bé nhiing
ngudi ludn bén canh, dong vién va tiép thém dong luc cho em trong sudt thoi gian thuc
hién d6 4n.

Du d4 nd lyc hoan thanh d6 4n trong kha ning va thoi gian cho phép, nhung em hiéu
rang van con ton tai nhitng thiéu sé6t. Em rdt mong nhan dwoc nhing ¥ kién doéng gop
quy bau tir quy Thay Co dé co thé hoan thién dé tai hon nita, cling nhu tich liy thém

kinh nghi¢m cho cong vi¢c sau nay.

Mot lan nita, em xin chan thanh cam on !

Pa Nang, ngay  thdng  nam 2025

Sinh vién thuc hién



CAM DOAN

T61 xin cam doan:

1. Nhitng noi dung trong bao cao tét nghiép nay 1a do t6i thuc hién dudi sy huéng din

truc ti€p cua giang vién Nguyén Van Hiéu.

2. Moi tham khao dung trong do 4n déu duoc trich din rd rang va trung thyc tén tac gia,

tén cong trinh, thoi gian, dia di€ém cong bo.

3. Moi sao chép khong hop 1€, vi pham quy ché dao tao, hay gian tra, t6i xin chiu hoan

toan trach nhiém.

Pa Nang, ngdy thdng — ndam 2025

Sinh vién thuc hién
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

MO DAU

1. Tong quan

Dy an nay nham muc dich gi6i1 thiéu ArtGenix, mot nén tang sang tao anh nghé thuat
stt dung cac md hinh hoc sdu tién tién nhu Neural Style Transfer, CycleGAN va
Diffusion LoRA, cho phép ngudi dung chuyén ddi anh thong thudng thanh cac tic phim
nghé thuat doc dao. Du an dap tmg nhu cau ngay cang ting vé cac cong cu hd tro sang
tao ngh¢ thuat $0, déng thoi tich hop cac tinh nang mang xa hoi nhu chia sé, binh luan,
thich va nhén tin truc tuyén, mang lai trai nghiém 1ién mach va tuong tac.

Vi véy, quyét dinh theo dudi du 4n ArtGenix xuét phat tir nhan thirc vé nhitng han
ché cuia cac nén tang hién c6 trong viée két hop cong nghé hoc sau voi kha ning xiy
dung cong dong sang tao. Hon nira, nghién ctru vé tao sinh noi riéng va tao sinh anh
ngh¢ thuat néi chung hién 1a mdét trong nhirng chu dé van con kha méi, thu huat sy quan
tam 16n tir cong dong khoa hoc va cong nghé. Viéc phat trién ArtGenix khong chi giai
quyét cac nhu cau thuc tién ma con dit nén mong cho cac nghién ctru sdu hon trong linh

vuc tao sinh, mo ra tiém nang kham pha maéi trong tuong lai.

2. Muc dich

Muc dich chinh cta ArtGenix 1a trao quyén cho ngudi dung, tir nhirg ngudi yéu
nghé thuat dén cac nha sang tao chuyén nghiép, tao ra cac tac phim nghé thuét sd chit
lugng cao. Ung dung khong chi hd trg sang tao ci nhan ma con mo rong Gmg dung trong
gido duc my thuat, hdi hoa, gitip hoc sinh va gido vién kham pha cac phong cach nghé
thuat, cling nhu trong nganh cong nghiép in 4n, tao ra cac mau thiét ké doc déo cho 40
quan, d6 dung va san pham thuong mai. Bing cach tich hop cac tinh ning x3 hoi,
ArtGenix xay dung mot cong dong truc tuyén noi ngudi dung c6 thé két ndi, chia sé y

tudng va truyén cam hing 1an nhau, tir 46 thiic ddy su sang tao va tuong tac.

3. Pham vi, ddi twong va phwong phap nghién ciru
a. Pham vi
— Hé thong sinh anh nghé thuit:

e Phat trién ing dung ArtGenix st dung cac md hinh hoc sdu tién tién nhu
Neural Style Transfer, CycleGAN va Diffusion LoRA dé chuyén doi anh
thong thudng thanh cac tac pham nghé thuat doc dao.

e Cung cép giao dién than thién cho nguoi dung, hd trg tai 1én anh noi dung va
anh phong céch, tily chinh cac thong s6 sinh anh.

e Tich hop cac tinh ning mang xa hoi, bao gdm chia s¢, binh lufn, thich céc tac

pham nghé thuit, va nhén tin truc tuyén giita nguoi dung.

Sinh vién thuc hién: Nguyén Vin Manh Giang vién huéng din: TS. Nguyén Vin Higu 1
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e Quan Iy tai nguyén ngudi ding, bao gdm tac pham nghé thuét, bd suu tap, va
thong bao lién quan dén hoat dong trén nén tang.

Ung dung thue tién:

e HO tro gido duc my thuét, hoi hoa thong qua viée cung cip cong cu sang tao
dé hoc sinh va giao vién kham pha cac phong cach nghé thuat.

e Ung dung trong nganh cong nghiép in 4n, tao ra cic mau thiét ké doc dao cho
40 quan, d6 dung va san pham thuong mai.

e Ung dung trong sang tic truyén tranh.

e Xay dung cac api dé str dung 1am bo loc anh cho céac timg dung chinh sira 4nh
trén web, mobile.

Quin Iy hé thong:

e Phat trién giao dién quan tri cho Admin dé quan Iy nguoi dung, tac pham nghé
thuat, thé, va théng ké hoat dong hé théng.

e HO tro vai tro Manager/Super Admin dé giam sat va quan 1y d6i ngii Admin.

. Poi twong nghién ciru

Nguoi dung yéu nghé thuat va nha sang tao: Cac ca nhin quan tim dén sang tao
nghé thuat sb, tir nguoi méi bit dau dén cac nha sang tao chuyén nghiép, mong
mudn st dung cong nghé hoc sau dé tao ra cac tac pham doc do.

Co s0 gido duc my thuat: Cac truong hoc, trung tdm dao tao my thuét can cong
cu hd tro giang day va kham pha phong cach nghé thuat.

Doanh nghiép in an va thiét ké: Cac cong ty trong linh vuc thoi trang, ndi that,
va san pham thuong mai ¢ nhu cau tao mau thiét ké sang tao.

Cong ddng truc tuyén: Nhitng nguoi ding mudn tham gia vao mot nén tang két

hop sang tao nghé thuat va tuong tac xa hai.

c. Phwong phap nghién ciru

Khao sat nhu cau thue té tir nguoi ding yéu nghé thuit, gido vién my thuit, va
doanh nghiép in 4n dé x4c dinh cic yéu cau chirc ning cta ArtGenix.

Nghién ctru cac md hinh hoc sau (Neural Style Transfer, CycleGAN, Diffusion
LoRA) va cac k¥ thuat toi vu hoa dé dam bao chat lugng sinh anh.

Tham khéo cac nén tang twong tu (nhu MidJourney, Artbreeder) dé phan tich uu
diém, han ché va xay dung san pham doc ddo.

Thu thap va phan tich di liéu anh (anh ndi dung, anh phong cach) dé huan luyén

va danh gia hi¢u qua ctia cac mo hinh hoc sau.

Sinh vién thuc hién: Nguyén Vin Manh Giang vién huéng din: TS. Nguyén Vin Higu 2
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— Tim hiéu cac cong nghé phét trién ung dung, bao gom Python, TensorFlow,
PyTorch, Keras (cho hoc sau), VuelS, Laravel (cho giao di¢én nguoi dung) va
MySQL (cho co s¢ dir ligu).

— Nghién ciru cong cy hd tro phat trién nhu GitHub (quan 1y ma ngudn), va DevOps
(trién khai hé théng).

— Thuc hién phat trién va thir nghiém hé thdng ArtGenix, bao gdbm cac module sinh
anh, mang xa hoi, va quan tri.

— Panh gia hiéu qua ciia hé théng thong qua phan hdi tir nguoi dung thir nghiém va

phan tich chét lugng tic pham nghé thuat sinh ra.
4. Cong nghé va mdi truwong phat trién

a. Cong nghé¢

e Laravel
e Vuejs

e MySQL
e Python
e Flask

e Django

b. Céng cu va mdi trweong phat trién ing dung
e Docker
e Git & Github
o Kaggle & Ngrok
e Vercel
e Railway
5. Cau tric ciia do an tot nghiép
GIOI THIEU — Chuong ndy cung cap cai nhin tong quan vé dy an ArtGenix, néu
bat bdi canh, ¥ nghia va tAm quan trong cta viéc phat trién mot nén tang sinh anh nghé
thuat sir dung cong ngh¢ hoc sau. Phan gidi thi¢u xéc dinh cac muc ti€u chinh, pham vi
va si ménh cua du an, déng thoi dat nén tang cho cac chuong tiép theo b?mg cach trinh
bay cac phuong phap dé dat duoc muc tiéu dé ra.
CHUONG 1: LY THUYET VA CONG NGHE — Chuong nay di sau vao céac ly
thuyét va cong nghé tri thire da dang duoc ap dung trong du an. N6 phan tich cac co s&
Iy thuyét lam nén tang cho viéc thiét ké va trién khai du an, dong thoi gidi thiéu cac

cong cu va khung cong nghé duge sir dung dé hién thyc hoa tam nhin.
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CHUONG 2: MO HINH PE XUAT - Chuong ndy tip trung vao viéc nghién ctru
vé co s6 1y thuyét, 1am rd nguyén 1y hoat dong ctia ting mé hinh, dya trén cac cong trinh
nghién ctru lién quan. Tiép theo, chwong phén tich cac cai tién va tdi vu hoa dugc thuc
hién so vdi cac phuong phap gdc, nham nang cao chét lugng anh nghé thuat. Ngoai ra,
chuong mé ta chi tiét vé tap dir liéu, quy trinh hudn luyén, phuong phap danh gia hiéu
qua va két qua dau ra cua cac mo hinh Neural Style Transfer, CycleGAN va Diffusion
LoRA. Nhin manh vao do chan thuc, tinh thim my va kha ndng sang tao cua cac tac

pham.
CHUONG 3: PHAN TiCH VA THIET KE HE THONG — Chuong nay tip trung

vao giai doan phan tich va thiét ké cta dy 4n, bao gém viéc xac dinh cac tinh nang cot
15i, thiét 1ap thong s6 k¥ thuat cho yéu cau phan mém va xay dung thiét ké cau tric co

s¢ dir liéu lam nén tang cho du an.

CHUONG 4: KET QUA TRIEN KHAI — Chuong nay trinh bay chi tiét quy trinh
tung budc trién khai du 4n, néu bat cac mdc quan trong dat dugc va cung cép anh chyp
man hinh minh hoa hé thong trong trang thai hoat dong. Vi viéc tich hop phan mé hinh
sinh anh va ndi dung kiém thir, chuong dua ra danh gia toan dién vé qua trinh trién khai,
1am 16 cac két qua hitu hinh tir nd lyc phat trién, bao gdm hiéu qua ctiia API backend,

giao dién ngudi dung, mo hinh sinh anh va két qua kiém thtr.

KET LUAN & HUONG PHAT TRIEN — Phan két luan dong vai trd 1a phan cubi
cung cta dy an, tom tit cac phat hién va két qua chinh. Phan nay nhin manh cac van dé
d3 duoc giai quyét thanh cong théng qua dy an, dong thoi thira nhan bét ky van dé nao
con chua dugc giai quyét. Ngoai ra, phan két luan dua ra cac co hoi dé phat trién va cai
thién hon nira, chi ra cac hudng tiém ning cho cic cai tién trong tuong lai.

TAI LIEU THAM KHAO — Phan nay liét ké cac tai liéu tham khao dugc sir dung
trong dd an, bao gém sach, bai bao khoa hoc vé hoc su, tai liéu ky thuat vé céac cong

nghé phat trién va cdc nguon tham khao tir cac nén tang tuong tu.

Sinh vién thyc hién: Nguyén Van Manh Giang vién hudéng dan: TS. Nguyén Vin Hiéu 4
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CHUONG 1: LY THUYET VA CONG NGHE

Chuong ndy cung cip mot cai nhin tong quan vé cac 1y thuyét thuc hién lién quan
dén viéc phat trién du an ArtGenix. N6 bao gom cac kién thire ki thuat can thiét cho ca

phia may chu, phia may khach va hé quan tri co s¢ dir liéu.
1.1. Laravel backend framework

Laravel 1a PHP Web Framework mién phi, m3 ngudn mé, dugc tao boi Taylor
Otwell va danh cho viéc phat trién cac Gmg dung web theo md hinh kién trac mé hinh
MVC va dua trén Symfony PHP Framework. Mot s6 tinh ning cta Laravel nhu 13 st
dung hé théng déng goi module, quan 1y package (Composer), hd trg nhiéu hé quan tri
CSDL quan hé (MySQL, MariaDB, SQLite, PostgreSQL,...), cac tién ich hd trg trién

khai va bdo tri tng dung.

da=aw N &

faseof Use / Y \ o (&
3 %@ il

Effective Error

Project
Management

Hinh 1.1 Uu diém cua framework Laravel

Piém manh cia Laravel:

— HO tro tinh nang hi¢n dai cia PHP, tan dung Namespaces, Interfaces, Overloading,
Anonymous functions va cti phdp mang ngan gon, di kém tai liéu phong pht cho mdi
phién ban.

— Tich hop dich vu mail manh mé, st dung API SwiftMailer cho dich vu mail ddm
may hodc local, xur Iy nhanh, phu hgp cho website va du an lon. Tuan theo mo6 hinh
MVC, dé st dung, bao mat cao, hd tro cache backend nhu Memcached va Redis
ngay tir dau.

— Cong cuy Artisan tich hop dong 1énh manh mé, hd trg tao lién két dén cac route duoc
dat tén. Rat ngan chu ky phat trién tich hop nhanh, duoc hd tro boi cong dong
Laracasts.

1.2. Django backend framework
Django la framework backend ma ngudn mé viét bang Python, hd trg phat trién

mg dung web nhanh, an toan. Tuén theo mé hinh MVC véi triét 1y "batteries included",

Sinh vién thyc hién: Nguyén Vin Manh Giang vién huéng dan: TS. Nguyén Van Hiéu 5
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Django tich hop sin nhiéu tinh ning hitu ich. N6 dic biét phu hop cho viée xay dung
API, hd tro manh mé cac g dung Al nho tich hop véi cac thu vién Python.

django

I

framework 3

Hinh 1.2 Django backend framework

Piém manh ciia Django:

— Hb tro REST API manh mé, Django REST Framework (DRF) cho phép tao API
nhanh, tich hop tdt voi cac thu vién Al nhu TensorFlow, PyTorch, Scikit-learn. Tai
lidu chi tiét va cong dong 16n hd trg phat trién, trién khai API cho tmg dung Al

— Hiéu suét toi wu véi co so dir liéu, t6i wu hoa truy van, phit hop dé quan 1y dit liéu
huan luyén va dy doan. Tuy chinh linh hoat dé dang tiiy chinh endpoint API, dap
g yéu cau phire tap nhu xur 1y dir liéu thoi gian thuc.

— Bdo mat cao, cung cép bao vé chéng CSRF, XSS, SQL injection, dam bao an toan
khi xtr 1y dir liéu.

1.3. VuelS frontend framework

Vue.js 1a mot framework JavaScript ma nguon mo, dugc phat trién boi Evan You
va cong dong, tap trung vao viéc xay dung giao dién ngudi dung va tmg dung web tuong
tac mot cach hiéu qua. No ndi bat véi cach tiép can linh hoat, st dung mé hinh thanh
phan (component-based) va tich hop dé dang vé6i cac du an hién c6. Mot sb tinh ning
chinh cta Vue.js bao gdm hé théng phan tng (reactivity), Virtual DOM, va hd tro cac

cong cu nhu Vue CLI va Vue Router.

No steep A useful range Incrementally
learning curve of tools adoptable

Lightweight

Top 10 Integrates
® Advantages of ®  with other
Using Vue.js frameworks

Keeping it
simple

® ®
DOM Virtual DOM
Fabulous Speed and . " X
2 PR manipulation modeling &
SUpRer P benefit rendering

Hinh 1.3 Uu diém cua framework Vuejs
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Piém manh ciia VueJS:

14.

C phap don gian, Vue.js cung cp ct phap dé hoc va dé st dung, gitp cac nha phat
trién nhanh choéng 1am quen. Tai liéu tét, cung cip tai lidu chi tiét va rd rang, hd tro
nguoi dung tra ciru hiéu qua cho tung phién ban.

Rang budc dit liéu, hd trg dir liéu hai chiéu (two-way data binding), gitp dong bod
hoa giao dién va logic dé dang. DOM 4o (Virtual DOM), tbi uu héa hiéu suit bang
cach cap nhat chi nhitng phan thay d6i ctia giao dién. Chuyén tiép hap dan, cung cap
cac hiéu tmg chuyén tiép muot ma, nang cao trai nghiém ngudi dung. Hiéu suit cao,
dam bao tc d6 xir Iy nhanh, pht hop cho ca tng dung nho 14n 16n.

Nhe (Lightweight), kich thuéc nho gon, dé tich hop ma khong lam ting tai trong Gmg
dung. Linh hoat, dé dang tich hgp v&i cac du an hién c6 hoac str dung cung cac

framework khac.

RESTful API
RESTful API (Representational State Transfer) 1a mot phong cach kién tric dugc

st dung dé thiét ké cac ung dung mang. N6 dua trén mdt tap hgp cac nguyén tc va rang

budc nhiam hd tro giao tiép giita hé thong client va server.

RESTful API
GET| POST| HTTP
PUT | DELETE REQUEST
% -
JSON | XML | HTTP
HTML RESPONSE
CLIENT REST API SERVER

Hinh 1.4 RESTful API

Cic thanh phin va Khai niém chinh lién quan dén RESTful API:

e Resources (Tai nguyén): Trong REST, tai nguyén 14 cac thuc thé co ban dugc 16
ra thong qua API. Tai nguyén c6 thé 12 bat ky thong tin hodc dit liéu nio ma client
mudn tuwong tac, chang han nhu nguoi ding, san pham, don hang, v.v. Mdi tai
nguyén dugc xac dinh boi moét URL (Uniform Resource Locator) duy nht.

e HTTP Methods (Phuong thitc HTTP): RESTful API st dung cac phuong thirc
HTTP khac nhau dé chi dinh loai hanh dong thuc hién trén tai nguyén. Cac

phuong thirc thuong duoc sir dung bao gom:

Sinh vién thyc hién: Nguyén Van Manh Giang vién hudéng dan: TS. Nguyén Vin Hiéu 7



Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

o O O O O

GET: Liy vé biéu dién cua mot tai nguyén hodc tap hop tai nguyén tir server.
POST: Gtri dit liéu 1én server dé tao m&i mot tai nguyén.

PUT: Cap nhat mot tai nguyén hién co véi dit liéu méi do client cung cép.
DELETE: X6a mot tai nguyén khoi server.

PATCH: Cap nhat mot ph?m cua tai nguyén hién c6 vai dir li€u méi do client

cung cap.

e Status Codes (M4 trang thai): M trang thai HTTP 1a cac m3 s ba chir sé dugc
tra vé trong phan hdi HTTP dé chi ra két qua ctia mot yéu cau. Mot sé ma trang
thai phd bién trong RESTful API bao gdm:

(@)

o O O O O

200 OK: Yéu cau di thanh cong.

201 Created: Tai nguyén da dugc tao thanh cong.

400 Bad Request: Yéu cau bi sai cti phap hoic khong hop 18.

401 Unauthorized: Yéu cau xéac thuc hodc thong tin xac thuc khong hop I¢€.
404 Not Found: Tai nguyén dugc yéu cau khong ton tai.

500 Internal Server Error: Mot 16i da xdy ra trén server.

HTTP Status Codes

3XX
REDIRECTION

axx
CLIENT ERROR

5XX
SERVER ERROR

Hinh 1.5 HTTP Status Codes

Mot s6 API miu ciia hé thong

Method URL Mo ta

POST /api/auth/login Nguoi dung dang nhap

POST /api/auth/register Nguoi dung dang ky

GET /api/auth/logout Nguoi dung dang xuat

POST /api/auth/login-gooogle Ping nhap bang tai khoan Google
POST /api/auth/forgot-pw-sendcode Guri ma dé dat lai mat khau

POST /api/auth/forgot-update Dit lai mat khau
GET /api/auth/profile Nhéan thong tin tai khoan

POST /api/auth/change-password Thay d6i mat khau

POST /api/auth/update-profile Céap nhat tai khoan

POST /api/auth/create-pw-google Tao mat khau cho tai khoan google
POST /api/admin/user/add-admin Thém tai khoan admin

Sinh vién thyc hién: Nguyén Van Manh
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POST /api/admin/user/change-role-admin | Thay ddi quyén ciia tai khoan admin
GET /api/admin/user/manage-admin Manager, Super admin quan ly admin
GET /api/admin/user/change-active- Thay d6i trang thai hoic dong cia tai

admin khoan admin

1.5.

Bang 1.1 Mot s6 API mau cua hé thong

Git & Github

Git 1a mot hé thong kiém soat phién ban phan tan, duoc phat trién béi Linus

Torvalds, ding dé quan 1y ma ngudn va theo ddi thay doi trong du 4n phét trién phan

mém. GitHub 13 mot nén tang truc tuyén dua trén Git, cung cép dich vu luu trir ma

nguodn, quan 1y du an, va cong tac nhém. Ca hai cong cu nay dong vai tro quan trong

trong vi¢c phat trién phan mém, dic biét vdi cac doi ngii 1ap trinh vién.

© git O

GitHub

Hinh 1.6 Git & Github

Cic thanh phan va khai niém chinh lién quan dén Git & GitHub:

Repositories (Kho ma ngudn): Trong Git, mot repository 14 noi luu trit toan bod
lich str thay d6i ctia du 4n. Trén GitHub, repository duoc luu trit trén ddm may
va ¢ thé dugc chia sé hodc sao chép (fork) dé cong tac.

Commits (Cam két): Git sir dung commits dé ghi lai cac thay doi trong ma ngudn,
mdi commit duge gin voi mot thong diép mo ta, gitip theo ddi lich st phat trién.
Branches (Nhanh): Git hd tro tao cic nhanh riéng biét dé phat trién tinh ning
hodc sira 16i ma khong anh huong dén ma ngudn chinh, véi GitHub cho phép
quan ly nhanh qua giao dién tryc quan.

Pull Requests (Yéu ciu kéo): Trén GitHub, pull requests 1a co ché dé xuat va xem
xét md ngudn tir mot nhanh, gitp doi ngdi hop tac va kiém tra chat luong trude
khi tich hop.

Collaboration Features (Tinh ning cong tac): GitHub cung cp cc cong cu nhu
issues, wikis, va actions dé quan ly nhiém vu, tai li¢u hoa, va tu dong hoa quy

trinh lam vi¢c, ho trg phat trién hi¢u qua.
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.1 vo2 vio
N J l
Master
\ ~
\‘ 3
Release \ S
\\ - \’
A\ / N
Develop - -~ > N
\ /)
A /
Feature | S5
W
Feature - . -

Hinh 1.7 Version Control Github

1.6. Vercel & Railway

Vercel va Railway 14 hai nén tang dich vu Platform-as-a-Service (PaaS) dugc
thiét ké dé don gian hoa qua trinh trién khai va quéan 1y ing dung web, dic biét phii hop
v6i cac nha phat trién frontend va backend. Vercel tap trung vao trai nghiém phat trién
giao dién nguoi dung, trong khi Railway cung cdp mét giai phap toan dién cho ca

frontend va backend. Ca hai déu hd trg tich hop véi Git va cung cap quy trinh trién khai

A Vercel
S Railway

Hinh 1.8 Vercel & Railway Deploy

lién mach.

Pi¢m manh ciia Vercel & Railway:

— Trién khai d& dang, ty dong trién khai tir Git repository, Vercel tdi wu cho static va
serverless, Railway hd tro microservices phtc tap.

— Ham serverless Vercel cung cap serverless functions cho backend logic, Railway hd
trg container serverless cho ting dung dai han. Hi¢u suét toan cau, Vercel sit dung
Global CDN dé tang toc tai trang, Railway ding mang Wireguard riéng tu dé t6i uu
hiéu Suit.

— Tich hop co s dit lidu, Railway hd trg native PostgreSQL, MySQL, Redis, Vercel
tich hop dé dang véi Railway cho co s¢ dit liéu. Kha ning mo rong, ca hai tu dong
scale tai nguyén, Vercel dua trén lugt goi ham, Railway dua trén CPU, bd nhd, luu
trtr. Trai nghi¢ém nha phat trién, Vercel hd tro tbt Vue.js voi giao dién truc quan,

Railway cung cip quy trinh phat trién lién mach, it cdu hinh.
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CHUONG 2: MO HINH DE XUAT

Chuong nay trinh bay chi tiét cac phwong phap, mé hinh hoc sau dugc tng dung
trong viéc sinh anh nghé¢ thuat cho hé théng ArtGenix, bao gém Neural Style Transfer,
CycleGAN va Diffusion LoRA. Chuong tap trung vao viéc phan tich lich st phat trién,
co so 1y thuyét, kién tric co ban, qua trinh huan luyén, danh gia, ciing nhu cac cai tién
nhim ning cao hiéu qua cua cac mo hinh nay trong viéc hd trg ngudi ding tao ra cac
tac ph'flm ngh¢ thuat doc dao. Déng thot, cac ndi dung dugc trién khai nham dit nén tang
cho viéc tich hop va tdi uvu héa trong cac giai doan phat trién tiép theo cua du an.

2.1.  Phat biéu bai toin

Du 4n ArtGenix dit ra bai toan nghién ctru cac mé hinh hoc sau dé sinh anh nghé
thuat, chuyén doi anh thong thuong thanh cac tac pham mang phong cach dic trung nhu
tranh v&, tranh son dau hodc phong cach cua cac hoa si ndi tiéng (Monet, Van Gogh,...).

Nghién ctru hudng dén viéc dé xuat mot phuong phap sinh anh téi wu cho hé thong.

Bai toan dwgc dinh nghia nhu sau:
— Pau vao: Mot anh thong thuong lam anh ndi dung.
— Paura: Mot anh nghé thuat mang phong cach dic trung, chiang han nhu tranh vé,
tranh son dau, hodc phong cach ctia mot nghé si cu thé.
—  Muc tiéu: Phat trién mot hé théng hiéu qua, tao ra anh nghé thuat chét luwong cao,
thoi gian xtr 1y nhanh va giao dién than thién, cho phép nguoi dung dé dang tuy
chinh két qua.

Dé giai quyét bai toan dit ra, dé xuit nghién ciru va danh gia ba phwong phap:
1. Neural Style Transfer: Chuyén ddi anh ndi dung dua trén mot phong cach cu thé,
thudng yéu ciu mot anh phong cach tham chiéu.
2. CycleGAN: Hoc chuyén doi phong cach tir tap dit liéu ma khong can anh phong
cach truc tiép, phu hop cho cac ing dung hang loat.
3. Diffusion LoRA: Sinh danh ngh¢ thuat dua trén anh ni dung va mo ta van ban,

mang lai tinh linh hoat trong viéc diéu chinh phong cach.

Nghién ctru tap trung vao viéc so sanh ciac phwong phap dua trén cac tiéu chi:
e Chét luong anh: Panh gia qua Gram Matrix dé do ludng su twong déng phong
cach va LPIPS dé do luong chat lugng tong thé.
e Thoi gian xir Iy: Dam bao phu hop véi cac tng dung thuc té.

e Tinh linh hoat: Kha ning dap tmg cac nhu cau khac nhau ciia nguoi ding.
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2.2. Lich sir phat trién

Linh vuc sinh anh nghé thuét bang hoc sau di trai qua nhiéu giai doan phat trién
quan trong, tlr cac phuong phap ban dau dua trén mang no-ron tich chap (CNN) dén céc
m6 hinh phire tap hon nhur GAN va mé hinh khuéch tan. Ba phuwong phap chinh duoc
nghién ctru bao gdm Neural Style Transfer (NST), CycleGAN va Diffusion LoRA dai

dién cho cac budc ti€n quan trong trong linh vuc nay.

CycleGAN CLIP Guided Diffusion Stable Diffusion
Neural Style Transfer
I 2020 12/2021 2022
2015 2017 06/2021 07/2022
iEE o Denoising Diffusion P Diffusion LoRA
Diffusion Models Latent Diffusion ;
Probabilistic Models (Low-Rank Adaptation)
(DDPM)

Hinh 2.1 Lich str phat trién mé hinh sinh anh ngh¢ thuat

— Neural Style Transfer (NST): Puoc gidi thi¢u bdi Gatys et al. vao nam 2015, 1a mot
trong nhitng phuong phap dau tién sir dung CNN dé tach biét va két hop noi dung
va phong cach ctia hai anh khac nhau. Mé ra huéng nghién ctru méi vé kha ning

sang tao cua may tinh trong ngh¢ thuat.

— CycleGAN: Ra doi nam 2017 boi Zhu et al., CycleGAN 1a mot bién thé cua
Generative Adversarial Networks (GAN) cho phép chuyén d6i phong cach giita hai
tap anh ma khong can di liéu ghép cip. Nang cao pham vi tng dung ctia GAN trong

viéc sinh anh ngh¢ thuat tu dong.

— Diffusion LoRA: Phét trién gan day vao khoang nim 2022, Diffusion LoRA 1a mot
phuong phap tién tién dya trén mo hinh khuéch tan (Diffusion Models), cu thé 1a
Stable Diffusion, két hop v6i ky thuat Low-Rank Adaptation (LoRA) dé tinh chinh
mo hinh. Phuong phép nay dai dién cho xu hudng mai trong viéc tao anh nghé thuat

v6i kha nang tuy chinh cao thong qua van ban.

2.3. Neural Style Transfer
2.3.1. Kién trisc Neural Style Transfer

Neural Style Transfer (NST) nhim dén muc tiéu tai tao anh méi bang cach tich
hop dic trung noi dung tir anh ngudn va dic trung phong cach tir anh tham chiéu, phuong
phéap nay sir dung mang no-ron tich chap (CNN), thuong 1a VGG16 hoac VGG19 da
huan luyén trén ImageNet, v6i cu tric sdu gom nhiéu 16p tich chap, dé trich xuét dic
trung. Anh dau ra giit nguyén bd cuc tir anh gbc, ddng thoi mang mau sic, két ciu va

nét hoa tiét dic trung tir anh phong cach.
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— Pipeline hoat dong ciia NST bao gom:
e Trich xuat dic trung: Noi dung duogc ldy tir ting sdu (nhu conv4 2, convs 2)
v6i feature maps cép cao phan anh b cuc va chi tiét tong thé, trong khi phong
cach duoc trich xuat tir tang néng (nhu convl 1, conv2 1, conv3 1) thong qua

ma tran Gram, do ludng twong quan giita cac kénh dic trung dé biéu dién két cau

o

Hinh 2.2 Céc l6p conv

va bang mau.

e Téi wu héa anh diu ra: Khéi tao anh sinh tir nhidu ngau nhién hodc anh noi
dung géc, sau do ap dung thuat toan Gradient descent dé cap nhat lién tuc, can
bang ndi dung va phong cach dya trén ham mat mat tong quat. Qua trinh nay lip

lai nhiéu vong dé anh sinh hoi tu, phan anh ca dic trung ndi dung va phong cach.

Content Image Reference Image Target Image
A K
\ 4 y
[ VGG16 or VGG19
A A4 ) 4 ¥
Content Reference Reference Content
Features Features Features Features

Style Loss Function

Hinh 2.3 Pipeline hoat dong cua Neural Style Transfer
— Ham mat mat tong quat dwoc dinh nghia nhw sau:

Liotat = @Lcontent T BLstyle

Cong thuce 2.1 Total Loss
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e Content Loss: Pam bao anh dau ra gitr chi tiét va bo cuc chinh cua anh ndi dung,

duoc tinh bang sai sd binh phwong gitta dic trung tai tang chon.
g p gg g g
2
Lcontent 2 Z(Fgen Fic}ontent

Cong thuc 2.2 Content Loss

Trong do:

o Fj; ladac trung tai tang sau, do sy khac biét giita anh sinh va anh noi dung.

e Style Loss: Pam bao anh dau ra mang dic trung phong cach (nhu nét co, hoa

tiét), duoc tinh béng su khac biét gitra ma tran Gram cua anh dau ra va anh phong

l

Cong thtrc 2.3 Style Loss trong Neural Style Transfer

cach.

Trong do:
o Gj; 1a ma tran Gram tai tang [.
o N, va M, lan luot 13 s6 kénh va s6 phan tir, w; 1a trong sb diéu chinh tam
quan trong clia ting tang.

o a,f: Trong so diéu chinh mtrc d§ wu tién ndi1 dung va phong céch.

e Qud trinh t6i uu hoa sir dung Gradient Descent dé giam thiéu L,,.4;, 13p lai qua

nhiéu vong dé tao anh dau ra vura gilt nd1 dung gdc vira mang phong cach nghé

thuat.
L:fm‘ul - Q‘cn‘om‘e’nt + 'j‘cdulr
—_
o ,—l. |
e 8, /
=Y (F-P)
F’ | = o=
—_— 00— —— ‘
e b = | 2 E=
“ .—,/:Frmh \f\l L T
'.}-J— L S ————— {7* ‘—| [— . )]
# teature = -E;Jt\\\ o Sradlenl T
o Y] X _ ‘ jescent
Letyte = Z wi
[‘f - -

/
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P
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Hinh 2.4 Qua trinh t6i vu hoa st dung Gradient Descent
2.3.2. Dé xudt cii tién
Cai tién so v6i phuong phap gdc ciia Gatys et al. (2015) tap trung vao viéce tich
hop Total Variation Loss (TV Loss) vao ham mat mat tong, nham giam nhiéu va lam
min chi tiét khéng tu nhién trong anh dau ra, tir d6 nang cao chét luong thim m¥ va tinh

on dinh cua qué trinh t61 uu hoa.

a. Co sé Iy thuyét
TV Loss 13 mdt ham mat mat truyén théng trong xir Iy anh, xuat phat tir cong trinh
ctia Rudin et al. (1992), dugc thiét ké dé giam cac bién thién dot ngot giira cc pixel lan

can. Trong khong gian roi rac, TV Loss c¢6 thé dugc tinh nhu sau:

Lyy(x) = 2 ((xi,j - xi+1,j)2 + (i — xi,j+1)2)
Lj

Cong thue 2.4 Anisotropic Total Variation Loss

b. Vai tro trong qud trinh t6i wu
Trong trién khai hién tai, TV Loss dugc tinh bang binh phuong sai khac giira cac
pixel theo chiéu ngang va doc, sau do téng hop lai dé tao thanh gia tri méat mat. Mirc do

anh hudng ctia TV Loss duoc diéu chinh bang hé s6 smoothing_factor.

Liotar = Lcontent T Lstyle + Ay X Ly

Cong thirc 2.5 Total Loss sau tdi uvu

Trong d6, Ay = smoothing_factor diéu chinh mutc d6 min mong mudn.
e Khi smoothing_factor nhé (vi du: 0.001), anh gitr duogc chi tiét phong cach
nhung da loai bé dugc mdt phﬁn nhiéu nhe.
e Khi smoothing factor 16n hon (vi du: 0.01 hoac 0.1), anh mugt o rét nhung co
thé lam mo cac nét co ngh¢ thuat quan trong.
c¢. Loiich cia cdi tién
— Chat lugng anh cai thién rd rét: Giam hién tuong nhiéu 16m dém hodc dudng nét
gdy, dic biét trong cac ving déng nhét cua anh.
— On dinh hon trong qua trinh t6i wu: Pudng cong tong mat mat it dao dong hon khi
st dung smoothing factor, nhét 13 & cac gia tri hop 1y nhu 0.01 hozc 0.05.
— Tinh linh hoat cao: C6 thé diéu chinh smoothing_factor dé phu hop véi dic trung

cta timg phong cach (vi du: phong cach Van Gogh can giit co manh, con Monet can

muot hon).
M5 ta Phwong phap géc (Gatys, 2015) Phuong phap dé xuit
Ham mat mat Content Loss + Style Loss Content + Style + TV Loss
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On dinh t6i wvu héa | Dao dong khi training dai Muot, it dao dong
Anh dau ra C6 thé nhiéu hodac tho Min hon, chi ti€t r0 hon
Kiém sodt d6 muot | Khong cé C6 thong qua smoothing factor

Béang 2.1 So sanh trudc va sau cai tién

Viéc b sung Total Variation Loss 1a mot cai tién hop 1y, ¢6 co s& khoa hoc viing chic
va da dugc ap dung hiéu qua trong cac cong trinh nghién ctru hién dai vé NST. Trong
dé tai ndy, cai tién duoc trién khai bang cach tich hop total variation_loss() vao ham
huén luyén véi tham s diéu chinh smoothing_factor, giup nang cao dang ké chét lugng

anh dau ra va dam bao tinh 6n dinh ctia qua trinh t61 vu hoa.

24. CycleGAN
CycleGAN (Cycle-Consistent Generative Adversarial Network) 12 mot mé hinh
thuoc ho GAN, cho phép chuyén d6i anh giita hai mién khong ddi xtmg (unpaired
domains) ma khong can cip dit lidu tuong ung. Trong bai toan chuyén d6i anh thanh
tranh ngh¢ thuét, CycleGAN c6 thé hoc dic trung phong céach tu tap tranh (vi du Monet,
Van Gogh) va dac trung ndi dung tir anh thyc, tao ra &nh méi mang phong cach dich
nhung van giit nguyén bd cuc gbe.
{
ke }

Unpaired
images

Hinh 2.5 Cap dir liéu khong dbi ximg trong CycleGAN

a. Kién triic

— Kién tric CycleGAN gém hai cip mang chinh:
e Generator G: X — Y, chuyén anh tir mién thyc X sang mién phong cach Y
e Generator F:Y — X, chuyén anh tir mién phong cach Y vé lai mién thyc X
e Discriminator Dy: phan bi¢t gitta anh phong céach that va anh sinh ra boi G

e Discriminator Dy: phan bi¢t gilta anh that va anh sinh ra bé1 F

c ¥ X a
D D e - /" N[
AX AY ° L N y ~_ X Y
G F | F
X /_\ Y X ./ I Y X ] Y cycle-consistency
\_/ cycle-consistency _| \ > < _"‘.\s ..... . loss
F loss .&__ __/.
(a) 5 ®) ©

Hinh 2.6 Téng quan kién tric CycleGAN
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Generators Model (U-Net)

Hinh 2.7 Kién truc Generator va Discriminator

Toan bd pipeline tao thanh mot chu trinh khép kin nham gitr lai néi dung gbc trong khi

thay d6i phong céach.

— Qua trinh Generator bao gom hai huwéng chuyén doi:
e G:X - Y:chuyén anh thuc thanh anh phong cach
e F:Y — X:chuyén anh phong cach vé anh thuc
M3di Generator st dung kién trac U-Net cai tién, giup giir lai cac dic trung khong
gian cta anh gbc thong qua cac két ndi skip-connection. Diéu nay rat quan trong dé
dam bao ndi dung anh khong bi bién dang khi 4p dung phong cach.
Cic Generator dwgc huin luyén véi tong hop ba loai hAm méat mat:
1. Adversarial Loss: L; 45 (G, Dy, X,Y) va Ly (F, Dy, Y, X) dam bao anh sinh
ra gidng v&i anh trong mién dich.
2. Cycle-Consistency Loss: £,.(G, F) ddm bao tinh nhét quén khi bién doi hai
chiéu.
3. Identity Loss (tuy chon): Ligentiry (G, F) gitip han ché thay d6i khi anh da
thudc mién dich.
Tong ham mat mat ciia Generator:
Leen = Lean + A Loye + Aig - Ligentity
Véi A va Ay, 13 cac trong s6.

Cong thure 2.6 Total Loss CycleGAN

— Qua trinh Discriminator
Discriminator trong CycleGAN dong vai tro doi trong véi Generator, ¢c6 nhi€ém vu
hoc cach phan biét anh that vdi anh dugc sinh ra.
e Dy phan biét gitra anh y that va anh G (x) sinh ra
e Dy phan biét gitra anh x that va anh F(y) sinh ra

Sinh vién thuc hién: Nguyén Vin Manh Giang vién huéng dan: TS. Nguyén Van Hiéu 17



Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

M&i Discriminator sir dung kién trac PatchGAN, thay vi danh gia toan anh, n6 phan

tich anh thanh céac patch nhé (vi du 70x70) va danh gia tinh chan thyc cua ting vung.

Céch tiép cin nay giup mé hinh tap trung vao chi tiét cuc bd, phu hop véi phong

cach nghé thuat.

Ham mat mat dugc st dung cho moi Discriminator 1a Ly,

— Cich hai qua trinh phéi hop

Trong qua trinh huan luyén, hai qué trinh Generator va Discriminator dugc téi vu

luan phién:

e Khi t6i vu Generator, cac Discriminator dugc gitr nguyén (dong bang), gitp
Generator hoc cach danh ltra chiing.
e Khi tdi vu Discriminator, cac Generator dugc dong bang, dé Discriminator

hoc cach phan biét anh that va anh gia chinh xac hon.

Co ché phéi hop ndy tao ra thé cin bang gitta hai mang, gip mé hinh hoc cach

chuyén d6i phong cach muot ma ma khong 1am mat noi dung goc.

b. Tién xit ly va dir liéu hudn luyén

2.5.
2.5.1.

Tap dit liu gdm hai mién anh khong d6i xtng: anh thyc (photo) va anh phong

cach (vi dy: tranh Monet). S6 lugng anh giira hai mién c6 thé khong can bang

nhau.

Tién xir 1y bao gom:

o Resize anh vé kich thudc 256x256 hodc 1024x1024.

o Chuan hoa gia tri pixel vé khoang [1, 1].

o Tang cuong dir ligu bé“mg random crop, horizontal flip, hoac k¥ thuat nhu
DiffAugment.

Diffusion LoRA
Kién triic Stable Diffusion

Stable Diffusion 1a mot mé hinh Text-to-Image Generation thudc ho Diffusion

Model, dugc gidi thi¢u nam 2022 boi Stability Al va LAION. Khac voi cac phuong
phdp nhu Neural Style Transfer hay CycleGAN hoat dong trong khong gian anh (pixel

space), Stable Diffusion thuc hién qua trinh khuéch tan va sinh anh trong khong gian

tiém an (latent space) nham ting hiéu qua tinh toan va chét luong anh.
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

Pipeline kién tric Stable Diffusion

Latent Space Conditioning)
E +——— | Diffusion Process ———» Eemantiq
Ma

2z Denoising U-Net €g 2T Text
Repres

entations
D I
ZT

Pixel Space
pd

denoising step crossattention  switch  skip connection concat ~——

To

Hinh 2.8 Pipeline Stable Diffusion Model

— Perceptual Compression (VAE - Autoencoder): Day 1a buéc nén anh ban dau va

giai nén anh dau ra.

Input Encoder L.“m" Decoder Output
Space

Hinh 2.9 Variational Autoencoders (VAESs)

e Anh dau vao x duoc dua vao Encoder ¢ (image2vec ) dé chuyén thanh vector
tiém an z. Qua trinh ma hoa gitp chuyén anh vé khong gian tiém an c6 chiéu thap
hon, tir d6 giam chi phi tinh toan, tang toc d6 xir Iy va tiét kiém tai nguyén.

z = &(x)
e Sau khi hoan tit sinh anh, vector Z s& dugc Decoder D (vec2image) chuyén lai
thanh anh ¥
X =D(2)
— Forward Diffusion (Thém nhiéu): Myc tiéu ctia m6 hinh 13 hoc cach loai bo nhiéu
nguoc lai, phuc hoi anh gdc.

e Vector tiém an z(0) sau khi ma héa s& duoc thém nhiéu dan qua T budc, két qua
1a vector z(T).

e MGJi budc thém nhiéu tuan theo mot phan phdi xac suit chuin (Gaussian).

e Qua trinh nay tao ra noisy latent vector dung lam dau vao cho mang sinh anh.
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

Q(mt‘mt—l)

g — > Xy ————> Xy —> - —> X

b B e

Hinh 2.10 Forward Diffusion (Qua trinh khuéch tan tién)

— Reverse Diffusion - Denoising U-Net: Pay 1a mang khtr nhiéu chinh, giup khoi

phuc lai 4nh tir nhiéu

e Tur vector z(T), mé hinh s& hoc khir nhidu nguoc dan vé Z(0), goi 1a qua trinh
khuéch tan nguoc.

e Qua trinh nay dugc thuc hién bﬁng mot mang U—Net &g duoc thiét ké voi cac
skip connections va cross-attention.

e Cross-attention giip mé hinh diéu kién hoéa anh dya trén vian ban dau vao, dam
bao rang nodi dung sinh ra khdp véi mé ta trong prompt.

q(z¢|xe 1)

g —> o —>» Ty —————————> Ty —> - —> TP

Hinh 2.11 Reverse Diffusion (Qu4 trinh khuéch tan nguoc)

— Conditioning — Text, Image Transformer: Day 14 phan diéu kién hoa gitp sinh
anh khép v6i mo ta van ban dau vao
e Van ban (prompt) dugc dua vao mdt bo ma hda van ban (text2vec), vi du nhu
CLIP Text Encoder.
e Tird6 sinh ra vector diéu kién 7,, Embedding duoc dua vao U-Net qua cac block
cross-attention cung vdi z(T) gitp mo hinh sinh anh khép véi vin ban.

e Ngoai ra, cd the dicu ki¢n hoa bang semantic map, representations hodc anh.

2.5.2. Diffusion LoRA Style Transfer

Céc phuong phap chuyén phong cach nhur CycleGAN du hiéu qua nhung ton thoi
gian hudn luyén va bd nhd do phai t6i wu nhiéu mang tir dau. Pé khic phuc nhugc diém
nay, Stable Diffusion LoRA tin dung sttc manh cia mé hinh khuéch tan da huén luyén
trude, gitp ting toc hoi tu va giam chi phi tinh toan.
Stable Diffusion hoat dong trong khong gian tiém 4n thay vi khong gian pixel, gitip nén
thong tin hiéu qua hon. Phuong phéap nay tinh chinh U-Net bang k¥ thuat LoRA va dung
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

IP-Adapter dé thém diéu kién tir anh gdc, két hop véi van ban chi dan. M6 hinh dugc
huén luyén trén cac cip anh — mo ta (caption) mang phong cach nghé si nhu Monet, gitp

chuyén phong cach chinh x4c va linh hoat.

a. Thanh phan chinh ciia giai phdp

e Stable Diffusion LoRA: K§ thuit LoRA tiém cAc ma tran trong sb cp thip vao
U-Net, chi huén luyén mét phan nho tham sb thay vi toan bo mang, giit nguyén
kién thtrc di hoc tir mé hinh gdc. Qua trinh nay dwogc t6i wu héa bang cach st
dung cip (photo, caption) cua cac birc tranh Monet, trong d6 caption bao gdm
tén tranh tuong tng.

e IP-Adapter: Thanh phan ma hoa thong tin tir anh gdc thanh vector diéu kién, giup
gilt nguyén cac chi tiét hinh hoc trong khi 4p dung phong cach méi, déng vai trd
nhu mot diéu kién bod sung cho bd khir nhiéu.

e Pipeline huan luyén va suy luan bao gdm hai giai doan chinh:

o Giai doan huan luyén tinh chinh mé hinh bang phuong phap LoRA hiéu
qua, voi tién t6 "A Monet painting, " thém vao caption dé dinh danh phong
cach Monet, l1dy cam himg tir DreamBooth.

o Giai doan suy luan st dung mo hinh da hoc dé khir nhidu vector tiém an
tir budc thoi gian trung gian N, dya trén hiéu biét tir SDEdit rang qué trinh
giai phuong trinh vi phan ngau nhién (SDE) ¢ thé bét dau tir bat ky budc

nao dé chinh stra anh gdc.
b. Pipeline hudn luyén (Training Phase)

Methodology - LoRA Training

Datasets - Monet painting + caption pairs ~ Training - Inject LoRA Tralm?lg Loss - Desplle_
weights, train only injected °b5_"°!"‘"“8 a n(lm—dc‘crcasmg
. weights, freeze U-Net weights ~ training loss, it achieves style
A Monet painting, transfer after fine-tuning.
a comer of the
garden at

montgeron 1877

U-Net Noise Prediction € 0

A Monet painting, }.r. |‘ | | |L‘ Fll| |||
argenteuil 1875 il !Ii‘ll'. 1AM wh 1l il

g

Hinh 2.12 Diffusion LoRA Style Transfer Pipeline Training

— Dir li€éu va muc tiéu
Giai phap sir dung tap dit liéu gdm cip anh (photo) va caption mé ta phong cach (vi
du: "A Monet painting, a corner of the garden at Montgeron 1877"). Muc tiéu 13 huin
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

luyén md hinh dé chuyén d6i phong cach anh chup thanh phong cach tranh Monet thong

qua tinh chinh LoRA, giam nhu cdu huén luyén lai toan bd mé hinh.

—  Quy trinh huén luyén

Chuén bi dit liéu: Anh chup dugc ma hoa thanh vector tiém an z béng encoder
ctia VAE, trong khi caption dugc ma hoa thanh vector ngit nghia bang CLIP Text
Encoder.

Thém nhiéu: Thuc hién forward diffusion dé tao z; tir z, theo cong thirc khuéch
tan.

Tinh chinh LoRA: Cac trong s6 U-Net duoc dong bang (freeze), chi cdc ma tran
LoRA dugc huin luyén dé diéu chinh dy doan nhidu &g , dam bao vector tiém an
cudi cung z, mang phong cach Monet.

Pénh gia: Két qua duoc danh gia dya trén chat lugng phong cach chuyén doi, bat
chap viéc ham mat mat huan luyén c6 thé khong giam (non-decreasing training

loss), do muyc ti€u chinh 1a style transfer thay vi tai tao chinh xéc.

c. Pipeline suy ludn (Inference Phase)

Methodology - Inference Latent

Vector

N-steps Diffused
Latent Vector

N-steps Diffusion Process

Image
Encoder
_-r“’f_---
_-F’;-_---

Photo IP-Adapter
N-Steps
Denoising
—
T U
Image Denoising U-Met +
Decoder Monet-Styled LoRA
.---"—(—‘---
_--"'—-—__-_-
Monet-Styled Photo Manet Styled ‘
Latent Vector

"A Monet Painting”

Prompt

-—

N-steps Diftfused
Latent Vector

Hinh 2.13 Diffusion LoRA Style Transfer Pipeline Inference

— Dir liéu va muc tiéu

Dau vao 1a mdt anh chup va caption c6 dinh "A Monet painting", véi muc ti€u tao ra

anh dau ra mang phong cach tranh Monet.

—  Quy trinh suy dién
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

e Mi hoa anh: Anh chup dugc nén thanh vector tiém 4n z bang encoder VAE.

e Ma hoéa van ban: Caption "A Monet painting" dugc ma héa thanh vector ngir
nghia bang CLIP Text Encoder.

e Qua trinh khuéch tan nguoc: Sir dung U-Net véi trong s6 LoRA di huén luyén
dé thuc hién N budc khtr nhidu (thudng 20-50 budc, tuy scheduler) tir z; vé z,.
IP-Adapter (néu ap dung) cung cap vector diéu kién bo sung tir anh gdc, tich hop
qua cross-attention dé giir néi dung hinh hoc.

e Giai mi: Vector tiém an z, duoc giai ma bang decoder VAE dé tao anh dau ra
(Monet-styled photo).

d. Xdy dung tap dir ligu huén luyén

description image.jpg

‘ claude-monet_a-corner-of-the-garden-at-mon... claude-monet_adolphe-monet-reading-in-the-...
! claude-monet_alice-hoschede-in-the-garden,j.. Hc\audermcnet_a\leyrneav—poumHe.lpg
photo
- claude-monet_anglers-on-the-seine-at-poissy).. |y claude-monet_an-orchard-in-spring jpg -
(wiki art)
H claude-monet_antibes-seen-from-the-cape-mi... I—ﬁ claude-monet_antibes-seen-from-the-salis-gar...
claude-monet_a-corner-of-the-garden-at-mon... claude-monet_adolphe-monet-reading-in-the-...
i
claude-monet_alice-hoschede-in-the-garden,... claude-monet_alley-near-pourville,jpg.txt
|
claude-monet_anglers-on-the-seine-at-poissy.... | claude-monet_an-orchard-in-spring.jpg.txt
claude-monet_antibes-seen-from-the-cape-mi... | claude-monet_antibes-seen-from-the-salis-gar...
claude-monet_apple-trees-in-bloom.jpg.txt | claude-monet_apple-trees-in-bloom-at-givern..

Hinh 2.14 Dit liéu huén luyén Diffusion LoRA Style Transfer

— Tap dit liéu dung d¢é huin luyén mé hinh duoc xay dyung tir hai thanh phan chinh: tap
anh (photo) va tap chu thich (caption). Cu thé, tdp anh duoc thu thap tir ngudn
WikiArt, cung cép cac buc anh nghé thuat chat luong cao. Tap chu thich duoc tién
xtr Iy sao cho tén file ctia mdi chu thich tring véi tén cla anh tuong Ung trong tap
photo, d6ng thoi ndi dung chu thich 1a mo ta cta birc anh, ciing chinh 14 tén cta anh.

— Tép dir liéu hudn luyén xuét phat tir 4 hoa si va phong cich bao gdm: Monet,

Vangogh, Cezanne, Ukiyo-e.

2.6. Thir nghiém

2.6.1. Thir nghiém Neural Style Transfer

a. B¢ tham sé thir nghiém

Tham s6 Giai thich

resize_size Kich thudc anh trudce xur ly. Resize 16n giup gitt nhiéu chi
tiét gitp anh dau ra ro va dep hon.

style_weight (B) Trong s6 ctia ham mat mat phong cach (style loss),’quyé't
dinh murc d anh hudng ctia phong cach trong anh két qua.
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Liotat = ALcontent + ﬁLstyle

content_weight (a) Trong sé cia ham mat mat ndi dung (content loss), quyét
dinh mure do bao ton ndi dung cia anh goc.

epochs S6 budc cap nhat anh. Nhiéu epochs gitp anh tinh chinh
k¥ hon nhung ton thoi gian.

learning_rate Téc d6 thay d6i anh sau mdi budc hoc. Cao gitp ti uu
nhanh nhung dé mat 6n dinh, ngugc lai thap dan dén t61 uvu
cham cham nhung muot.

smoothing_factor Cai tién hé sb diéu chinh TV loss dé lam min anh. Gia tri
nho gitip anh it min, gitr chi tiét, 1én giup min hon nhung
coO thé mat nét.

Béng 2.2 B9 tham s6 cua Neural Style Transfer

b. Két qud thir nghiém

i ;O | o B
BV T {330 g s S5

Hinh 2.16 Anh dau ra ctia 200 epoch va 1.000 epoch (resize 1024)

Total Loss vs Epoch for Different Resolutions

— 1024
— 512
— 256

1
S NS
[

. \k /\\/A A
SR}

0 200 400 600 800 1000
Epoch

Hinh 2.17 Total Loss vai cac kich thudce Resize

Sinh vién thyc hién: Nguyén Vin Manh Giang vién huéng dan: TS. Nguyén Van Hiéu 24



Ung dung sinh anh nghé thudt sir dung moé hinh hoc sau

Total Loss vs Epoch for Different Learning Rates

—— Learning Rate = 0.001
—— Leaming Rate = 0.01
10%4 —— Leamning Rate = 0.02
—— Learning Rate = 0.05
—— Leaming Rate = 0.1

...
B

=
=)

Total Loss (Log Scale)

0 200 400 600 800 1000
Epoch

Hinh 2.18 Total Loss v&i cac gia tri Learning rate (resize 1024)

Content Image Style Image Output Image

Content Image

Content Image

Style Image Output Image
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Ung dung sinh anh nghé thudt sir dung mé hinh hoc sdu

Style Image

Output Image

Hinh 2.19 So sanh két qua dau ra vdi cac style image

Smoothing_factor (cai tién)

—  Viéc bd sung smoothing factor thong qua thanh phan Total Variation Loss (TV Loss)
1am cho total loss ting so v&i trudng hop khong sir dung, khi xét tai ciing mot sb
epoch. Piéu nay 1a hop 1y vi TV Loss dong vai trd nhu mot thuat phat, 1am ting gia
tri té)ng mét mat. Co ché nay tuong ty nhu viéc gidm learning rate: hoc cham hon,
on dinh hon va it dao dong, nhung doi lai qua trinh t6i wu hoa s& dién ra cham hon.

— Mic du total loss 16n hon, nhung smoothing factor mang lai nhiéu loi ich dang ké:
e Ondinh qué trinh hoc, gitup tranh hién tugng nhiéu va dao dong manh.

e Cai thién chat lugng anh dau ra, dic biét 13 giit duoc cac duong nét rd rang va
gan véi anh noi dung ban dau.

e Khi tang gia tri smoothing factor, tic dong ctia TV Loss cang 16n, va anh dau ra
cang duoc “phat” dé giit lai cau tric ndi dung gdc.

— Quan sat hinh anh thyc nghiém cho théy: voi cung bd tham s6, anh co su dung
smoothing factor thé hién duong nét muogt va sic nét hon so v4i anh khong st dung.
Ngoai ra, duong cong Total Loss ciing 6n dinh hon, thé hién hiéu qua cua viéc cai

tién nay.

before - no smoothing factor after - have smoothing factor

129

Hinh 2.20 So sanh trudc va sau khi 4p dung cai tién
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Loss vs Epoch

107 B
—— Total Loss

0 100 200 300 400 500
Epach

Hinh 2.21 Biéu dd Total Loss chua cai tién

Total Loss vs Epoch

— Total Loss

0 100 200 300 200 500
Epoch

Hinh 2.22 Biéu dd Total Loss sau cai tién

c. Nhan xét

Parameter Impact Run time  Impact Quality
resize_size v v
epochs v v
learning_rate — v
smoothing_factor - v
style weight - low
content weight — low
smoothing_factor — v

Bang 2.3 Tac dong clia cac tham s dén thoi gian sinh anh va chét lugng anh

Resize
1024

512
256

Bang 2.4 Lya chon s6 Epoch tot nhat véi mdi kich thuéce Resize
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Thoi gian sinh anh

STT | resize Epoch TIME Note styleyign: | content, ;o | learning rate
1 256 10 3.30s
2 256 20 3.43s
3 256 30 3.56s
4 256 40 3.68s
5 256 50 3.81s +0.13s
6 256 100 4.45s for
7 256 200 5.72s 10 epoch no impact no impact no impact
8 256 300 7.00s
9 256 400 8.28s
10 256 500 9.55s
11 256 600 10.83s
12 256 1000 15.93s
12 512 10 2.48s
13 512 20 2.09s
14 512 30 3.26s
15 512 40 2.87s
16 512 50 4.04s +0.39s
17 512 100 5.21s Jfor
18 512 200 9.12s 10 epoch no impact no impact no impact
19 512 300 13.02s
20 512 400 16.92s
21 512 500 20.83s
22 512 600 24.73s
23 512 1000 40.35s
24 1024 10 2.20s
25 1024 20 3.62s
26 1024 30 5.03s
27 1024 40 6.45s
28 | 1024 50 7.87s +1.42s
29 1024 100 14.96s Jor
30 1024 200 29.13s 10 epoch no impact no impact no impact
31 1024 300 43.31s
32 1024 400 57.51s
33 1024 500 71.74s
34 1024 600 85.99s
35 1024 1000 142.96s

Bang 2.5 Thoi gian sinh anh bang phuong phap Neural Style Transfer

120 A

100 A

Run Time (s)

40 4

20 1

Run Time vs Epoch for Different Resolutions

80 1

60

— 1024

— 256

T
400

Epoch

T
600

T
1000

Hinh 2.23 Biéu d6 thoi gian sinh anh phuong phap Neural Style Transfer
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Chit lwong anh

Kich thudc anh dau vao (resize) dugc chon 13 256, 512 va 1024. Resize cang 16n giit
dugc cang nhiéu thong tin chi tiét, tir d6 nang cao chat luong anh sinh, nén resize
1024 dugc uu tién trong cac kich ban c6 yéu cau cao vé do sic nét.

S6 luong epoch ¢6 anh huodng truc tiép dén chét lugng va thoi gian sinh anh. Cac két
qua cho thay tir 50 dén 200 epoch di c6 thé tao ra anh c6 phong cach rd rang, tuy
nhién dé ting 46 muot va giam nhiéu, s epoch c6 thé ting 1én dén 1000, danh doi
bang thoi gian hudn luyén 1au hon.

Tham sb style weight va content_weight khong tac dong nhiéu dén két qua dau ra
trong pham vi thir nghiém, chi c6 tac dong nho khi hai tham sé qua 1éch nhau, cho
thiy d6 nhay ctia mé hinh voi hai tham s6 nay 13 thap.

Learning rate c¢6 anh hudng gian tiép dén thoi gian hoi tu va chat luong anh thong
qua s6 luong epoch. Gia trj learning rate 0.05 dwgc chon 13 ti wu, cAn bang giita toc
d6 hoi tu va do on dinh trong huén luyén.

Hiéu qua téng quat cao trén nhiéu loai anh: M6 hinh hoat dong t6t khong chi vai cac
phong cach noi tiéng nhu Monet, Van Gogh, Ukiyo-e ma con phu hop véi anh triru
tugng, anh phac hoa, anh chi, 4anh mau v& tay va tranh son dau. Piéu nay chirng minh
tinh linh hoat va kha ning tong quat héa tot cia mé hinh.

Chét luong anh dau ra phu thudc nhiéu vao style image. Cac anh c6 nét vé don gian,
1 rang, it chi tiét nhu tranh mau, tranh son dau cho két qua rat gidng tranh v& that.
Dic biét, style image c6 nét v& 16n va da hudng sé& gitp anh dau ra mang dic trung
phong cach manh mé& ma van gitr duoc ndi dung gdc.

Chon style image ¢6 noi dung twong dong véi anh gbc (content image) cling gitip
tang tinh hai hoa va tu nhién trong anh két qua.

Cai tién vé6i Total Variation Loss (smoothing_factor) cho théy hi€u qua ro rét, dac
biét v6i anh triru twong hodc anh nhiéu dudng nét. Cai tién nay gitp giit lai nét v&
ma van giam nhiéu, cho anh sinh rd phong cach va dé chiu vé mat thi giac ngay ca
khi thoi gian huén luyén khong ting.

B0 tham s6 t6t nhat duoc chon

resize_size style weight content weight epochs learning rate smoothing factor
1024 1 1000 540 0.05 0.01 or 10 or 100

Bang 2.6 B tham s6 tdt nhat duoc chon
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Hinh 2.24 Ma tran anh duoc tao bdi bd tham sb tdt nhit

2.6.2. Thir nghiém CycleGAN
a. Két qua thiv nghiém

— Qua trinh huin luyén: Dataset (~1000 tranh, 500 anh phong canh), thoi gian train
(6h — 12h).
— B0 tham s6 anh hwéng dén thoi gian train

Tham s6 Gii thich
Epoch S6 lan 13p qua toan bg tap dir licu dé t6i uu.
Step per epoch S6 1an tbi wu trong mdi epoch.
Resize Kich thudc resize anh dau vao
LAMBDA ID Gi4 tri thap 1am giam tac dung cta identity loss.

Béng 2.7 Bo tham s6 anh hudng dén thoi gian train CycleGAN

256,512,1024 | 3s

Béng 2.8 BO tham s6 anh hudng dén thoi gian suy luan

— Thoi gian sinh danh

Training Loss over Epochs

25 50 75 10.0 s 15.0 175 200
Epochs

Hinh 2.25 Biéu dd loss khi train CycleGAN
b. Nhdn xét

— Thoi gian sinh anh cyc nhanh do m6 hinh da duogc huén luyén san.

— V& co ban md hinh d3 hoc duoc phong cach cua tap dit liéu huan luyén, tuy nhién
anh duoc sinh ra c6 chit luong thap.
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2.6.3. Thu nghiém Diffusion LoRA Style Transfer

a. B tham s6 thir nghi¢m

Tén Mo ta
image cond_scale | PO manh cua IP-Adapter, diéu chinh gilr nd1 dung anh géc.
Ty 18 nhiu thém vao anh gdc, quyét dinh mic do thay doi
strength .
phong céch.
Vin ban chi dan phong céach, dinh huéng qua CLIP Text
prompt
Encoder.
] S6 budc khuéch tan ngurgce, anh hudng do chi tiét va thoi gian
infer_steps Kkhir nhidu.
resize Kich thudc anh dau ra sau resize, chi 1a budc hau xtr ly.

Bang 2.9 B tham s6 suy luan

b. Két qua thir nghi¢m

— MBO hinh sau 5 epoch cho chat luong anh tot hon 13 rét so véi 1 epoch. Khi st dung
anh dau vao chat luong cao, két qua tir mé hinh 5 epoch cho thay chi tiét sic nét hon,
khong con tinh trang mo nhoe. Vi du, trong anh c6 nguoi di trén cdu, mé hinh 1
epoch lam cac nhan vat bi hoa lan vao nén, trong khi md hinh 5 epoch thé hién rd

rang dang nguoi, chi tiét cay cau va ca ngon tay.

5 epoch

Hinh 2.26 So sanh anh dau ra gitta 1 epoch va 5 epoch

— Vi anh resize 256 hodc 512, do mo6 hinh hoc phong cach qua k¥, cung mot gia tri

strength s€ cho dnh bién d6i manh hon so véi b tham s6 méac dinh.

Hinh 2.27 So sanh anh dau ra giita resize 256 va resize 512
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— Khi dung 4anh dau vao chit luong cao, néu giir nguyén sé bude suy dién (inference
steps), viéc thay d6i s6 epoch khong tao ra khac biét 16n vé chat lwong anh dau ra.
— Bén canh danh gia dinh tinh thong qua quan sat truc tiép anh dau ra, cac phuong
phép dinh luong ciing dugc 4p dung nhiam lira chon bo tham s t6i wu cho qua trinh
huan luyén va suy ludn mo hinh LoRA.
Cu thé, mot s6 t6 hop tham s dd duoc thiét 14p, va dé danh gia khach quan hiéu qua
gifra cac td hop nay, hai chi s6 dinh lugng dugc str dung:
e Gram Matrix (style loss): do mirc d6 mat phong cach, phan anh kha ning duy tri
phong cach tir anh tham chiéu.
e LPIPS (Learned Perceptual Image Patch Similarity): danh gia do twong dong cam

quan gitra anh goc va anh sinh.

Option Original Size | Gram Marix Average LPIPS Average

Bo tham s 256 6.349056826593369¢-07 | 0.5666508480906487

mac dinh 512 1.9983462305361856e-07 | 0.4697678884863853
1024 5.309317603119368e-08 | 0.39657871812582013

256 6.022328483368255e-07 | 0.5592490202188491
Bo tham s6 1 512 1.7504219105290985e-07 | 0.45347144335508344
1024 4.518870010628007e-08 | 0.37296128675341605

256 6.626017862032541e-07 | 0.5757432663440705
Bo tham s6 2 512 2.1231955740219636e-07 | 0.45385064780712125
1024 5.338989824021922¢-08 | 0.38224403172731397

256 6.182490923833939¢-07 | 0.5653547415137291
Bo tham s6 3 512 1.8126740455315372e-07 | 0.47076498150825496
1024 4.6204424333229357e-08 | 0.39035936191678045

Béng 2.10 Loss Gram Matrix va LPIPS

1e-7 Average Gram Matrix by Option and Original Size
6.6260e-07

6.3491e-07 —
—' - T 61825e-07
—_— 6.0223e-0 e

Size 512

Average Style Loss Gram Matrix
w w

5.3093e-08 5 . 5.3390e-08 -
S 4.;14809@ 08 . 4 5£4€ 08

5
& & &

o 3 5
o o o

Hinh 2.28 Biéu do Style Loss Gram Matrix
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Average LPIPS (vgg) by Option and Criginal Size

0.575743
057510.566651 S e — 0.565355
— 0.559249 —
0.550
0.525
)g 0.500
2
w
=
5 0.475
a
&
IS
g 0.450
<
0.425
0.396579
0.400
[ = 0.390359
—~ Swz;:ﬁ_\-__“‘-“,k 0.382244 I |
0375 Size 512 k"‘*x¥0;3‘729§_/_4_),_7—————1— —
—8— Size 1024 A
& e g -
q"@é‘ S o Ry

Hinh 2.29 Biéu dd Loss LPIPS

c¢. Nhdn xét

Thoi gian sinh danh

— Strength cang cao thi lwgng nhiéu dua vao giai doan diffusion cang 16n, 1am ting
cuong do phong cach anh, tir d6 kéo dai thoi gian sinh anh.

— Step (inference step) cang 16n thi anh cang chi tiét hon vé 1y thuyét, nhung sy gia
tang thoi gian khong hoan toan tuong tng do anh dau vao von 1a anh that, va thong
tin gdc da duoc giit lai nhd IP-Adapter xuyén sudt qua trinh attention ctia U-Net.

— Resize cang 16n thi &nh dua vao U-Net cang chét luong, gitr dugc nhiéu chi tiét hon,
nhung ciing 1am ting dang ké thoi gian xir 1y.

— Image cond scale hau nhu khong anh hudng dén thoi gian sinh anh.

STT | resize | strength | stepiyference step,eal Image cond scalde | TIME | Note
(strength X stepnference)
1 256 0.1 100 10 no impact 0ls
2 256 0.2 100 20 no impact 02s
3 256 0.3 100 30 no impact 03s
4 256 0.4 100 40 no impact 04s
5 256 0.5 100 50 no impact 05s
6 256 0.6 100 60 no impact 06s +1s
7 256 0.7 100 70 no impact 07s
8 256 0.8 100 80 no impact 08s
9 256 0.9 100 90 no impact 10s
10 | 256 1.0 100 100 no impact 11s
11 | 512 0.1 100 10 no impact 03s
12 | 512 0.2 100 20 no impact 06s
13 | 512 0.3 100 30 no impact 09s
14 | 512 0.4 100 40 no impact 12s
15 | 512 0.5 100 50 no impact 14s
16 | 512 0.6 100 60 no impact 17s +3s
17 | 512 0.7 100 70 no impact 20s
18 | 512 0.8 100 80 no impact 23s
19 | 512 0.9 100 90 no impact 26s
20 | 512 1.0 100 100 no impact 29s
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21 | 1024 0.1 100 10 no impact 20s
22 | 1024 0.2 100 20 no impact 38s
23 | 1024 0.3 100 30 no impact 56s
24 | 1024 0.4 100 40 no impact 74s
25 1024 0.5 100 50 no impact 92s
26 | 1024 0.6 100 60 no impact 111s
27 | 1024 0.7 100 70 no impact 129s | +18s
28 | 1024 0.8 100 80 no impact 147s
29 |1024 0.9 100 90 no impact 165s
30 | 1024 1.0 100 100 no impact 183s

Bang 2.11 Thoi gian sinh anh Diffusion LoRA Style Transfer

Time (seconds)

175 4

150 4

125 +

100 4

75 4

50 1

254

Time vs Real Steps for Different Resize Values

—®— Resize 256
—@®— Resize 512
—&— Resize 1024

20

40

Real Steps

100

Hinh 2.30 Biéu do thoi gian sinh dnh Diffusion LoRA Style Transfer

Chit lrgng anh

Resize 16n hon gitp gitr lai nhiéu thong tin géc, tir d6 cai thién rd rét chat lugng anh

dau ra. Tuy nhién, can ddm bao anh goc cling c6 do phan giai cao d€ phat huy hi¢u

qua nay.

Strength cang cao thi d6 ddm nét ctia phong cach cang ting. Tuy nhién, v6i anh dau

vao chat lugng thap, strength cao s& khién anh bi bién dang manh. Néu anh gbc c6

chét luong cao, resize 16n s& gitip anh gitt dugc ndi dung tot hon du ting strength.

Image cond scale khong anh huong dén thoi gian nhung lai dong vai tro quan trong

trong vi¢c gilr ndi dung anh goc. Gia tri nay cang cao thi anh dau ra cang giong anh

gbc hon trong cung bo tham sb.

Chét luong anh gdc (original quality) c6 anh hudng rd rét:

e V6i anh chét luong cao, strength tir 0.6 tré 1én méi bat dau lam bién dang anh.
e Vi anh chat luong thap, strength tir 0.4 d4 khién anh bi khac biét 1on.
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Hinh 2.31 Méi twong quan strength, image cond_scale va kich thudc resize

— Step chi anh huéng nho dén chi tiét anh, nhung van hd trg qué trinh khtr nhiéu hiéu
qua hon khi strength cao. Trong thuc nghiém, véi anh chét lugng cao chi can 30-50
step 1a du, trong khi anh chat lugng thap can dén 90-100 step dé dat do chi tiét tbi
da.

— Dua trén dénh gia thong qua Gram Matrix va LPIPS, quyét dinh Iya chon by tham

s6 cua Bo tham sd 1 14 bd tham s tdt nhat.

Lua chon bd tham s tét nhat
— Vi kich thwéde 256 va 512
e Can trén strength 13 khoang 0.3, vuot qua 0.3 hinh s& bat dau khac so véi anh

goc. Dua vao bang time & trén c6 thé dé tinh ra duoc thoi gian sinh anh.

image cond_scale \ strength  infer_ steps \ resize real step Prompt \ TIME
09-1.5 0.1-0.2 100 256 10—-20 | "Optional" | 1s—2s
09-1.5 0.1-0.2 100 512 10-20 | "Optional" | 3s-—6s

Bang 2.12 B¢ tham s dé xuét kich thudc 256, 512

e D@ xuat it nhat 12 nén resize vé 512 dé giit dugc nhiéu thong tin anh , thoi gian
sinh anh cling khong qua lau.

Resize 256
Strength 0.1

Resize 256
Strength 0.2

Resize 512 Resize 512
Strength 0.1 Strength 0.2
b . p——

Hinh 2.32 Anh tao sinh kich thudc 256 va 512
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— Véi kich thwée 1024
e Can trén strength 1a khoang 0.5, vuot qua 0.5 hinh s& bat dau khac so véi anh

géc.
image cond_scale strength \ infer_steps resize real step Prompt TIME
09-1.5 0.1-0.4 30 1024 03-12 "Optional" | 7s—24s
09-1.5 0.1-04 50 1024 05-20 "Optional" | 11s—38s

Bang 2.13 B¢ tham s dé xuét kich thude 1024

Strength 0.1
Infer Steps 30

Strength 0.1
Infer Steps 50

Original Image

Strength 0.4
Infer Steps 30

Strength 0.4
Infer Steps 50

Original Monet Ukiyo-e Vangogh Cezanne

»*

Hinh 2.34 Ma tran anh tao sinh
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2.7. Kétluan

Két qua thar nghiém cho thiy ba phuong phap Neural Style Transfer (NST),
CycleGAN va Diffusion LoRA mang lai hiéu qua khac nhau trong bai toan sinh anh
nghé thuat:

e Neural Style Transfer (NST): La phuong phap khong yéu cau dit liéu huin luyén
ban dau nhung lai cho ra anh c6 chit lugng cao nhat va mang dam nét tranh vé
nhat. Thoi gian sinh anh dao dong tir 10 gidy dén hon 2 phut, tiy theo yéu cau vé

chat luong anh cia ngudi dung.

e Diffusion LoRA: Yéu cau thoi gian huan luyén tir 30 dén 60 phut, tiry thudc vao
tap dit liéu. Thoi gian sinh anh tir 3 gidy dén hon 3 phat. Anh dau ra c6 chat luong
kha t6t, uu diém ndi bat 1a kha nang hiéu noi dung anh va bién doi phi hop theo
phong cach, phii hop véi cac tinh hudng can tinh chinh ndi dung ma van gii

nguyén bo cuc chinh.

e CycleGAN: La phuong phap cho két qua kém nhét trong ba mé hinh. Yéu cau
huan luyén kéo dai tir 6 dén 12 gio va anh dau ra c6 chat luong thap hon, kho
kiém soat phong cach va thiéu tinh 6n dinh. Do d6, CycleGAN khong phul hop

dé trién khai trong cac ung dung thuc té cta hé thong ArtGenix.

Hé thdng Iya chon Neural Style Transfer 1am phuong phap sinh anh nghé thuét chinh,
nhd vao chét luong dnh dau ra vuot trdi va kha nang hoat dong khong can huén luyén.
Hai phuong phap con lai duoc tich hop nhu céc tity chon bd sung, phuc vu cho cac nhu
cau dic biét cua nguoi dung.
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CHUONG 3: PHAN TiCH VA THIET KE HE THONG

Trong chuong nay, phan tich hé théng toan dién dugc thyc hién, tip trung vao cac
chtrc ning c6t 16i va kién trac ky thuat ciia ArtGenix. Chuong di siu vao céc thiét ké chi
tiét, phac thao cach hé théng dugc ciu tric va to chirc dé dap ing cac yéu cau chirc ning
va phi chirc nang, bao gém sinh anh ngh¢ thuat, tich hop mang xa hoi, va quan ly tai

nguyén nguoi dung.

3.1. Bo6i canh va dong lwc phat trién

Trong bdi canh s6 hoa va su phat trién manh mé& cta céng nghé hoc sau, nhu cau
sang tao nghé thuit sé ngdy cang gia tang, dic biét trong cc linh vuc nhu my thuat,
thiét ké va truyén thong. ArtGenix ra doi nham dap Gng nhu cau nay, tich hop cac mo
hinh hoc sau tién tién nhu Neural Style Transfer, CycleGAN va Diffusion LoRA dé
chuyén d6i anh thong thudng thanh cac tac pham nghé thuat doc dao.

Hé thong khong chi hd trg sang tao ca nhadn ma con cung cap nén tang mang xa
hoi, cho phép ngudi dung chia sé, binh luan va tuong tic véi cac tac pham trong thoi
gian thuc. Piéu nay dap tmg xu hudng xay dung cong dong sang tao truc tuyén, gitp
ngudi ding két ndi, truyén cam hing va nang cao trai nghiém nghé thuat. ArtGenix ciing
mé ra tiém nang ung dung trong gido duc my thuat, hoi hoa, sang tac truyén tranh, xay
dung api cung cép cho cac ung dung chinh sira anh va nganh cong nghiép in an, tir 46
thuc ddy d6i méi sang tao va cai thién hiéu qua kinh doanh cho cac doanh nghiép lién

quan.

3.2. Phan tich yéu chu h¢ thong
3.2.1. Yéu cdu chirc ning
— User:
e Tai anh ndi dung va phong cach dé tao tic pham nghé thuat théng qua cac mod
hinh hoc sau.
e Tim kiém va kham pha cac tac phadm nghé thuat tir cong dong.
e Chia s¢, binh luan, thich va nhén tin tryc tuyén dé twong tac voi ngudi ding khéc.
e Quan Iy bd suu tap ca nhan, bao gdm luu trit va sap xép tac pham.
e Xem thong bao vé hoat dong mang xa hoi va lich str tuong tac.
— Admin:

Quan 1y tai khoan nguoi dung, bao gdm xac minh, khoa tai khoan.

Kiém duyét noi dung (tac pham, binh luan) dé dam bao tuan thu quy dinh.

Quan ly thé (tags) va danh muc dé hd tro tim kiém, phan loai tac phém, bai viét.

Quan li toan bo tai nguyén cua hé thong.
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— Quan ly (Manager/Super Admin):

Quan 1y d6i ngii Admin, bao gdm phan quyén va giam sat hoat dong.
Xem théng ké hé thong, bao gdbm sé lugng tac pham, bai viét, ngudi ding hoat
dong va tuong tdc mang xa hoi.

Quan 1y c4u hinh c4c tham s cua hé théng nhu duong dan goi dén API Model.

Post and Share Aricles Realtime Notifications

Hinh 3.1 Céc tinh ning c6t 161 va noi bat clia ArtGenix

— Cac tinh niing c6t 16i ciia h¢ thong

Tao tac pham nghé thuat: Ngudi dung tai anh ndi dung va phong cach, st dung
cac md hinh hoc sau (Neural Style Transfer, CycleGAN, Diffusion LoRA) dé tao
ra cac tac phém ngh¢ thuat doc déo, hd tro sdng tao c4 nhan va ung dung trong
giao duc my thudt, in an.

Mang xa hoi: Tich hop céc tinh nang chia s¢, binh luan, thich va nhin tin, cho
phép nguoi ding xay dung cong dong sang tao, trao doi y twong va truyén cam
htng 13n nhau.

Quan 1y bd suu tap: Nguoi dung luu trix, sap xép va quan 1y cc tic pham nghé
thudt trong bd suu tap ca nhan, tang cuong trdi nghiém cé nhan hoa.

Théng ké va bao cao: Quan 1y truy cdp cac bao cdo vé hoat dong hé théng, nhu
s6 luong tac pham, tuong tac ngudi ding, hd tro toi wu hoa van hanh va phat trién

chién luoc.

3.2.2. Yéu cdu phi chirc ning
STT | Dic tinh Yéu ciu
1 Bao mat 1. Web Server trién khai Railway
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2. Quan ly dang nhap: Bao v¢ thong tin ¢4 nhan ctia ngudi dung véi
cac bién phap bao mat nhu ma hoéa mat khau.

3. Backup va phuc hdi dit liéu: Cung cép kha ning sao luu va khoi
phuc dir liéu dé ngan chan méat mat dix liéu quan trong.

4. Dit liéu hé thdng dugc sao luu hing ngay va dugc luu an toan bén
ngoai trang web

2 Hiéu Suat | 1. Téc do tai trang: Pam bao tdc do tai trang nhanh chéng dé duy tri
trai nghiém nguoi dung tot.

2. Hb trg da nén tang: Pam bao kha ning hoat dong muot ma trén
nhiéu nén tang va thiét bi khac nhau.

3. Thoi gian nhap/xuit dir liéu nhanh .Thoi gian nhap/xuét dit liéu
nhanh

4. Cho phép 1 lugng 16n truy cap bang internet vao hé thong

3 Mo Rong | 1. Khé ndng luu trir dir liéu 16n

2. Cho phép nhiéu ngudi dung thuc hién céac thao tac gidng nhau
trong cung khoang thoi gian

3. Kha ning mé rong: Xdy dung hé thdng cé kha ning mé rong dé
chtra lugng nguoi dung, tic phdm nghé thuat, bai viét ting 1én

4 | Trinh duyét | 1. IE6 tr& 1én (IE8 khong duoc khuyén khich).
2. Trinh duyét Chrome va Firefox

5 Gia dinh 1. C6 thé tam ngung hé thong néu can phai nang cép

Bang 3.1 Yéu cau phi chirc ning
3.3. Thiét ké hé thong
Pay 1a phan kién tric ctia toan bd hé thong (trong d6 bao gdm ca phan trién tric

da duoc trién khai)

Admin Web  f---=-------onee-

g:\Flask kaggle
Model Al

@ django

________ L/ Cloud }L y~ @? PHP Laravel
© Firestore “7 . Server
ZISMTP

Hinh 3.2 Kién trtc cua hé thong
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3.4.

MySol:

4

Firebase Authentication

~

(-4

ZISMTP

S Railway
A Vercel

Cloud
Firestore

@

Hinh 3.3 Tech Stack

Thiét ké co s& dir liéu

3.4.1. Lwoc do co sé di ligu

ant_comments arts users, artictes article_comments tags
P | i BIGINT PR atio e et P | user i BIGNT 1o P | anicte i BGNT o Pk [i BIGINT PK | 1an_ia BIGINT  fro—
SET = s || [ e ve| | o[ w M e S———
‘comment_id varchari255) \meger art_owner onum email varchar(255) arbcke_owner  snum comment id varchar(255) tag_slug varchari2s5)
comment_parentia  varchaizss) o il aray [ 1 | eriema_content i mteger ooogie_ia varchar(2ss) amce_name  varcnar(2ss) comment parena  varchar(2ss) 1ag_type onum
comment_contert  iong text J T — FK | artimg_ste id  teger user_rame varchar(2s5) artcie_sug varcnar(255) comment_cortent  long tet tag_somin_stetus enum
‘comment_from_user_d integer updsied st Bmestamp an_mame varcha(zss) password varchar(255) article_fle warchar(255) comment fram_user_id int created_at fimestamp
‘comment_to_user_ids  armay an_siug VarEnar2s5) ole enm artick_content  long text commen_to_user_ids ~ amay updated_at timestamp
crested_at timestamp aymddfwa  anum avatar varchar(255) arbcle status enum crested at tmastamp
art_notines taggings
updaled_at timestamp o varcharizes) user_status anum artic_samin_status  enum updatsd_st tmastamp
L oK | g BIGINT L PK | iaguing_id BIGINT
art_description  long text pnane varcnarzss) crestea_at umestamp
Fi | ot infeger ‘agging. user_id varchar(255)
aibums arstatus e token_verily_smail varchar(268) updated at timestamp pr——
comment id varchar(255) o o stots o ! 1aggmg_itam id varchar(265)
e [ aibum i BIGNT Laamin. omail_vorifed_al  varchar(2ss) x| [
nomy valchar(2s5) “ — FK | tapgng._tag i varensr(255) po-
FIC| aibum_ser g intoger e e croded_at tmastamg foken_verty_emal varchar255) conversations T
. ‘aggng_Nem totle  varenar(2ss)
) fo_user_} L conyersation_id
sbum name  varcnari2ss) nottfo_user 6 leset vodalad st lmestams remember_token  tmestamp o SIINT ke_user s array
S croated_at trmestamp
b s — nafy_from user ¢ anay —— — Fod Frc | eonversaven_userso_1 imeger e s )
s_seen bociean - updalag_al tmestamp
abum_tyge enum - ma_styies updated st timestamp, T P | pererssten ser e 2 mteger updsted_at  fimastamp
atum_statm enum createq_st tmestamp Py pp—— p— L canvarsaion._stalus_user_1 enum —
updated_at imestamp password_resets. e tus_user2 enum
abum somn_status - enum L - FK | mg_stie_use s imeger o1 - ConeIsAInTEts user 2 e articio_notines
K | id BIGINT ereaten_at tmestamy
created_at tmestamp pep— mg_stye_owner  enum - i P (10 mmT
emat archar(255) upgated_at tmestamy
updsied st tmestamp ) P — g styie_name  vercha(2s5) R ’ arice id int
stya_sh enar2ss) o e comment_jo varena2ss)
img_styte_siug warenare 5 )
P [ img_coment_uses 1o i
albumings e creatse_al  tmestamp messages
img_content_owner  coum img_styte_tie varchar2ss) o — BIGINT notty_type varcnari2ss)
PK | albuming_id BIGINT . updated &t tmestamp message id BIGINT
img_content name  varchari265) mg_siye_siakis enm Fi | message_comersabon_id _ leger nolfyfo_vserid int
abuming_useria varchanzss) . B - -
WmQ_content_slup varchan2ss) 9_5tle_admin_siatus: eny system_enums. massage_om_useria  integer notty_from_user_id anay
abuming fem i varchait255) -
img_content tie varenan2ss) crested st trmestamp b [ system enum 18 BIGINT message._to_user_a mteger s seen booiezn
lod FK | abuming_sloumis  varchari255) tod_at tmest ——
imo._content_status anum — mestamp cystam_anum_name  varchar(2s5) messag content Jang fext created_at tmectamn
abuming tem table  varchar(255) -
img_content_agmin_status  enum System_enum_value  varchar(285) croated_al tmestarmp updsted_at tmestamp
created_at tmestamp
cresied st trmstamp crested ot timsstams upasteq at tmastamp
upoateq_at tmestamp -
updated_at tmestamp upssted_at timestamp

Hinh 3.4 Database Diagrams
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Ung dung sinh anh nghé thudt sir dung moé hinh hoc sau

1 img_style_id BXGINT ¥ ser_d BIGINT ¥ artice_id BGNT
 img_stye_user_d INT  rame VARCHAR(2SS)  article_user 6 BGINT
 img_style_owner ENUM...) & smal VARCHAR(2SS) #15 articie_owner BIM(..)

& img_style_rame VARCHAR(ZS5) > gacgle_id VARCHAR(RSS) + article_rame TEXT
 img_style_siug VARCHAR(25S) 7 user_name VARCHAR(255) & article_shug VARCHAR(25S)
& kg _style_fle VARCHAR (255)  password VARCHAR(2S5)

2 comemart_to_user_ids JSON
O created_at TIMESTAMP
7 updated_at TIMESTAMP

@ role ENUM..)

9 ser_status ENUM(..)
 phone VARCHAR(2SS) =
 token_verify_emal VARCHAR(2SS)
 emai_werfied_st TIMESTAMD
 remember_token VARCHAR(100)

7 created_st TIMESTAMP
 updated_st TIMESTAMP

* tagging tag id BIGNT
 tagging_tem_tatie ENUM...)

@ comenaton_wer_id_1 BIGNT
¥ img_content_name VARCHAR (255) * corversaton_user_id_2 BIGINT
' img_cantent_shig VARCHAR(2SS)
 img_cantant_fle VARGHAR(2SS)
¥ img_content_status ENUM(...)
 img_contant_admin_
7 created_at TIMESTAMP.

 art_adhmin_statis ENUM(show’, Fidk)
U crested_st TIMESTAMP
 upcated_st TIMESTAUP

7 img_content_id BIGINT 7 art id BIGINT ! img_style_id BIGINT ¥ user_id BIGINT
2 img_content_user_id INT @art_user_id BIGINT img_style_user_id INT » name VARCHAR(255)
2 img_content owner ENUM(...) & art_owner ENUM(...) Bh | img_style_owner ENUM(...) > email VARCHAR(255) At
»img_content_name VARCHAR(255) = “art img_content_id BIGINT | | %img_style_name VARGHAR(255) > google_id VARCHAR(255)
2 img_content_slug VARCHAR(255) | ©art_img_style_id BIGINT : Pimg_style_slug VARCHAR(255) > user_name VARCHAR(255)
H -
“img_content file VARCHAR(255) & art_name VARCHAR(255) “img_style_file VARCHAR(255) > password VARCHAR(255) "
2 img_content status ENUM(...) & art_slug VARCHAR(255) H— | Simg_style_status ENUM(...) @ role ENUM(..)
2 img_content_admin_status ENUM(show', 'hide') & art_model_type ENUM(...) “img_style_admin_status ENUM (show', 'hide') > avatar VARCHAR(255)
© created_at TIMESTAMP | ] Part fle vaRCHAR(255) © created_at TIMEST AMP & user_status ENUM(...)
© updated_at TIMESTAMP  art_description LONGTEXT L © updated_at TIMESTAMP < phone VARCHAR(255) M
] @ art_admin_status ENUM(show', 'hide) > email _verified_at TIMESTAMP
| e  remember_token VARCHAR(100) |,
! e p——
| > updated_at TIMESTAMP
|
|

¥ id BIGINT
@ art_id BIGINT
» comm ent_id VARCHAR(255)

 comment_content LONGTEXT
> comm ent_from _user_id INT
2 comm ent_to_user_ids 50N
s created_at TIMESTAMP

> updated_at TIMESTAMP

s comment_parent_id VARCHAR(255)

'
<
<@
@*
@
<
@

albuming_id BIGINT
albuming_user_id BIGINT
albuming_item _id BIGINT

albuming_album_id BIGINT B

albuming_item _table ENUM(...)
created_at TIMEST AMP
updated_at TIMESTAMP

i

¥ article_id BIGINT
 article_user_id BIGINT

“» article_owner ENUM(...)

“ article_name TEXT

0 article_slug VARCHAR(255)
0 article_file VARCHAR(255)
0 article_content LONGTEXT
2 article_status ENUM(...)

o created_at TIMESTAMP
2 updated_at TIMESTAMP

“ article_admin_status ENUM('show', 'hide')

2 ___ %

m

¥ id BIGINT

@ artide_id BIGINT

“» comm ent_id VARCHAR(255)

2 comm ent_content LONGTEXT
— “» comment_from _user_id INT
<> comment_to_user_ids 50N
o created_at TIMESTAMP

> updated_at TIMESTAMP

> comm ent_parent_id VARCHAR(255)

! album_id BIGINT

& album_user_id INT

> album_name VARCHAR(255)
& album_slug VARCHAR(255)
b © album_type ENUM(...)

& album_status ENUM(...)

o created_at TIMEST AMP
> updated_st TIMESTAMP

7 id BIGINT
@artde_id BIGINT

¥ notify_type ENUM(.. )
7 notify_to_user_id INT

“vis_seen INT

> album _admin_status ENUM( show', 'hide’)

& comment_id VARCHAR(255) |~ | ©» comment_id V ARCHAR(255)

~ —4< “ notify_to_user_id INT
& notify_from_user_id INT

< created_at TIMESTAMP
< updated_at TIMESTAMP

* id BIGINT
@ art jd BIGINT

@ like_user_ids JSON

 created_at TIMESTAMP
1 more...

¥ id BIGINT
@ art_id BIGINT

@ notify_type ENUM(...)

2 notify_from_user_id INT
“vis_seen INT

< created_st TIMESTAMP
© updated_at TIMESTAMP
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

" article_likeds ¥
id BIGINT

#article_id BIGINT
like_user_ids JSON

<

created_at TIMEST AMP created_at TI

updated_at TIMESTAMP updated_at T
»>

_ taggings v

tagging_item _id BIGINT

# tagging_tag_id BIGINT
tagging_item _table ENUM(...)
created_at TIMESTAMP
updated_at TIMESTAMP

m system_enums A
system _enum_id BIGINT
system_enum_name VARCHAR(255)
system _enum _value VARCHAR(255)

|
_] password_resets ¥

_ tags
tag _id BIGINT
tag_name VARCHAR(255)
tag_sug VARCHAR(255)
MEST AMP tag_type ENUM(...)
TMESTAMP
> created_at TIMESTAMP

updated_at TIMESTAMP

id BIGINT

tagging_id BIGINT
tagging_user_id BIGINT

B

email YARCHAR(255)
token VARCHAR(255)
created_at TIMEST AMP
updated_at TIMESTAMP

id BIGINT

tokenable_type VARCHAR(255)
tokenable_id BIGINT

name V ARCHAR(255)

token VARCHAR(64)

abilities TEXT

>

tag _admin_status ENUM( show', 'hide")

_| personal_access_tokens ¥

> TR

h _ conversations v
conversation_id BIGINT

@ conversation_user_id_1 BIGINT

@ conversation_user_id_2 BIGINT
conversation_status_user_1 ENUM(...)

conversation_status_user_2 ENUM(...)

message_id BIGINT
¥ message_conversaton_id BIGINT
* message_from_user_id BIGINT
» message_to_user_id BIGINT

message_content TEXT

Hinh 3.6 Chi tiét cac bang trong luoc dd co so dir licu

3.4.2. Danh sdach cdac bing

STT Tén cot Kiéu dir liéu M5 ta
1 |user id BIGINT UNSIGNED Khoa chinh, ty dong tang
2 | name VARCHAR(255) Tén ngudi dung
3 | email VARCHAR(255) Email nguoi dung, duy nhat
4 | google id VARCHAR(255), NULLABLE | ID Google (néu ding nhip Google)
5 | user name VARCHAR(255) Tén hién thi
6 | password VARCHAR(255), NULLABLE | Mat khau (mi hoa)
7 | role ENUM Vai tro nguoi dung
8 | avatar VARCHAR(255), NULLABLE Anh dai dién
9 | user status ENUM Trang thai tai khoan
10 | phone VARCHAR(255), NULLABLE | S6 dién thoai
11
12
13
14
15

token verify email | VARCHAR(255), NULLABLE | Ma x4c thuc email
email verified at | TIMESTAMP, NULLABLE Thoi gian x4c thyc email
remember_token VARCHAR(100), NULLABLE | Token luu dang nhap
created at TIMESTAMP Thoi gian tao
updated at TIMESTAMP Thoi gian cap nhat
Bang 3.2 M0 ta chi tiét bang User
STT Tén cot Kiéu dir liéu M0 ta

1 id BIGINT UNSIGNED Khoa chinh, ty dong ting

2 | email VARCHAR(255) Email nguoi ding, c6 chi sd

3 | token VARCHAR(255) M3 token dé dit lai mét khau

4 created at TIMESTAMP, NULLABLE | Thoi gian tao

5 updated at TIMESTAMP, NULLABLE | Thoi gian cdp nhat

Bang 3.3 MO ta chi tiét bang Password Resets
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STT Tén cot Kiéu dir li¢u M0 ta
1 |tag id BIGINT UNSIGNED Khoa chinh, tu dong tang
2 | tag name VARCHAR(255) Tén thé
3 | tag slug VARCHAR(255) Slug thé, duy nhat, dinh dang: tag_type-
tag name
4 | tag type ENUM 'I‘Joe_u thé (‘arts ; articles', 'img_styles',
img_contents')
5 | tag admin status | ENUM T'rang'g thai ‘quan tri ('show’, 'hide'), mac
dinh 'show
6 | created at TIMESTAMP Thoi gian tao
7 | updated at TIMESTAMP Thoi gian cap nhat
Bang 3.4 Mo ta chi tiét bang Tags
STT Tén cot Kiéu dir liéu M0 ta
1 | tagging id BIGINT UNSIGNED Khoa chinh, tu dong tang
2 | tagging user id BIGINT UNSIGNED, NULLABLE | ID nguoi dung géan thé
3 | tagging item id BIGINT UNSIGNED ID muc dugc gan thé
4 |tagging tag id | BIGINT UNSIGNED g? the, khéa ngoai lién ket voi
ang tags
5 | tagging item table | ENUM Béang chira muc dugc gan thé
6 | created at TIMESTAMP Thoi gian tao
7 | updated at TIMESTAMP Thoi gian cap nhat
Bang 3.5 Mo ta chi tiét bang Taggings
STT Tén cot Kiéu dir li¢u M0 ta
. BIGINT o Ao
1 | album id UNSIGNED Khoa chinh, tu dong tang
2 | album user id INTEGER ID ngudi dung tao album
3 | album name VARCHAR(255) Tén album
album_slug VARCHAR(255) Slug album, duy nhat
4 | album type ENUM 'I'Joe_u album (a}rts, articles', img_styles',
img contents')
5 | album_status ENUM Trang thai album ("public', 'private')
6 | album admin status | ENUM Trang thai quén tri ('show', 'hide")
7 | created at TIMESTAMP Thoi gian tao
8 | updated at TIMESTAMP Thoi gian cap nhat
Béng 3.6 Mo ta chi tiét bang Albums
STT Tén cot Kiéu dir liéu M0 ta
1 | albuming id BIGINT UNSIGNED | Khéa chinh, tr dong tang
2 | albuming user id BIGINT UNSIGNED | ID nguoi dung thém vao album
3 | albuming item id BIGINT UNSIGNED | ID muyc dugc thém vao album
4 | albuming album id | BIGINT UNSIGNED ;ﬁ;‘ﬁ:gm’ khoa ngoai lién ket v6i bang
5 albuming_item table | ENUM Béang chtra muc dugc thém
6 | created at TIMESTAMP Thoi gian tao
7 | updated at TIMESTAMP Thoi gian cap nhat

Bang 3.7 M ta chi tiét bang Albumings
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STT Tén cot Kiéu dir ligu M5 ta
1 |img content id BIGINT UNSIGNED | Khéa chinh, ty dong ting
2 | img content user id INTEGER ID nguoi dung tao ndi dung hinh anh
3 | img content owner ENUM gslélr'io hiru ndi dung hinh dnh (‘admin’,
4 | img content name VARCHAR(255) Tén ndi dung hinh anh
5 | img content slug VARCHAR(255) Slug ndi dung, duy nhat
6 | img content file VARCHAR(255) Tép ndi dung hinh dnh
7 | img content status ENUM Trang thai ndi dung
8 | img content admin status | ENUM Trang thai quan tri
9 | created at TIMESTAMP Thoi gian tao
10 | updated at TIMESTAMP Thoi gian cap nhat
Bang 3.8 Mo ta chi tiét bang Img Contents
STT Tén cot Kiéu dir liéu MO ta
1 |img style id BIGINT UNSIGNED Khoa chinh, ty dong tang
2 | img_style user id INTEGER H? neuol dung tao phong céch
hinh 4nh
3 | img_style owner ENUM C'hu 59 ,h 1'ru p lvlong cach hinh anh
(‘admin', 'user")
4 | img style name VARCHAR(255) Tén phong céch hinh anh
5 |img style slug VARCHAR(255) Slug phong céch, duy nhat
6 | img style file VARCHAR(255) Tép phong céch hinh anh
7 | img style status ENUM Trang thai phong cach
8 | img style admin status | ENUM Trang thai quan tri
9 | created at TIMESTAMP Thoi gian tao
10 | updated at TIMESTAMP Thoi gian cap nhat
Bang 3.9 Mo ta chi tiét bang Img Styles
STT Tén cot Kiéu dir liéu M5 ta
1 art id BIGINT UNSIGNED Khoa chinh, tu dong ting
2 | art_user id BIGINT UNSIGNED g?u Seuet dung ta0 tac pham ngh¢
3 | art owner ENUM Chu 5o hitu tc pham (‘admin', 'user')
4 |art ime content id BIGINT UNSIGNED, II? ndi dung hinh anh, khéa ngoai lién
e — | NULLABLE két véi bang img contents
5 | art ime stvle id BIGINT UNSIGNED, ID phong cach hinh anh, khéa ngoai
—he_style_ NULLABLE lién két véi bang img_styles
6 | art name VARCHAR(255) Tén tac pham ngh¢ thuat
7 | art slug VARCHAR(255) Slug tac pham, duy nhat, dinh dang:
art id-art name
8 | art model type ENUM Loai m6 hinh Al
9 |art file VARCHAR(255) Tép tac pham ngh¢ thuat
10 | art_description LONGTEXT, NULLABLE Mo té4 tdc pham nghé thuat
11 | art status ENUM Trang théi tdc pham
12 | art admin status ENUM T.ran%{ thai 'quan tri ("show', 'hide'), mac
- - dinh 'show
13 | created at TIMESTAMP Thoi gian tao
14 | updated at TIMESTAMP Thoi gian cap nhat
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Béng 3.10 Mo ta chi tiét bang Arts

STT Tén cit Kiéu dir liéu M0 ta
1 id BIGINT UNSIGNED Khoa chinh, tu dong ting
2 | art id BIGINT UNSIGNED ID tic pham, khéa ngoai v6i
- bang arts
3 | comment id VARCHAR(255) ID binh luan
4 | comment parent id VARCHAR(255), NULLABLE | ID binh luan cha (néu c6)
5 | comment content LONGTEXT Noi dung binh ludn
6 | comment from user id | INTEGER ID nguoi dung gui binh luan
7 | comment to user ids | JSON, NULLABLE Danh S?Ch IP nguoi ding
— == duoc gan thé
8 | created at TIMESTAMP Thoi gian tao
9 | updated at TIMESTAMP Thoi gian cap nhéat
Bang 3.11 M5 ta chi tiét bang Comments
STT Tén cot Kiéu dir liéu M0 ta
1 id BIGINT UNSIGNED Khoa chinh, tu dong tang
) art id BIGINT UNSIGNED Il? tac pham, khoa ngoai lién két véi
- bang arts
3 like user ids ISON DaPh sach ID nguoi dung da thich tac
- - pham
4 created at TIMESTAMP Thoi gian tao
5 updated at TIMESTAMP Thoi gian cap nhat
Bang 3.12 M ta chi tiét bang Arts Likeds
STT Tén cot Kiéu dir li¢u M0 ta
1 |id BIGINT UNSIGNED Khoa chinh, tu dong ting
> art id BIGINT UNSIGNED II? tac pham, khoa ngoai lién két voi
- bang arts
3 | comment id VARCHAR(255) ID binh luan
4 | notify type ENUM Loai thong bao
5 | notify to user id INTEGER ID nguoi dung nhin thong bao
6 | notify from user id | INTEGER ID nguoi dung tao thong béo
7 |is seen INTEGER Trang thai xem
8 | created at TIMESTAMP Thoi gian tao
9 | updated at TIMESTAMP Thoi gian cap nhat
Bang 3.13 M ta chi tiét bang Art Notifies
STT Tén cot Kiéu dir li¢u M0 ta
1 | article id BIGINT UNSIGNED Khoa chinh, ty dong tang
2 | article user id BIGINT UNSIGNED, NULLABLE | ID nguoi dung tao bai viét
3 | article owner ENUM 'Chu 'so hiru bai viét ("admin',
- user')
4 | article name TEXT Tén bai viét
5 | article slug VARCHAR(255) Slug bai viet, duy nhat
6 | article file VARCHAR(255) Tép li€n quan dén bai viét
7 | article content LONGTEXT Noi dung bai viét
8 | article status ENUM Trang thai bai viét
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9 | article admin_ status | ENUM Trang thai quan tri
10 | created at TIMESTAMP Thoi gian tao
11 | updated at TIMESTAMP Thoi gian cap nhat
Bang 3.14 M6 ta chi tiét bang Articles
STT Tén cit Kiéu dir liéu M0 ta
1 id BIGINT UNSIGNED Khoa chinh, ty dong ting
2 | article id BIGINT UNSIGNED ID bai viet, khoa ngoai lién ket
- véi bang articles
3 | comment id VARCHAR(255) ID binh luan
4 | comment parent id VARCHAR(255), NULLABLE | ID binh luan cha (néu c6)
5 | comment content LONGTEXT Noi dung binh ludn
6 | comment from user id | INTEGER ID nguoi dung giri binh ludn
7 | comment to user ids | JSON, NULLABLE Danh S?Ch H? ngudi ding
- == duoc gan thé
8 | created at TIMESTAMP Thoi gian tao
9 | updated at TIMESTAMP Thoi gian cap nhat
Béng 3.15 Mo ta chi tiét bang Article Comments
STT Tén cot Kiéu dir liéu M0 ta
1 id BIGINT UNSIGNED Khoa chinh, tu dong tang
2 | article id BIGINT UNSIGNED ID bai viét, khoa ngoai lién két véi
— bang articles
3 like user ids ISON azrtlh sach ID nguoi dung da thich bai
4 created at TIMESTAMP Thoi gian tao
5 updated at TIMESTAMP Thoi gian cap nhat
Bang 3.16 Mo ta chi tiét bang Article Likeds
STT Tén cot Kiéu dir liéu M5 ta
1 id BIGINT UNSIGNED Khoa chinh, tu dong ting
2 | article_id BIGINT UNSIGNED ID bai viet, khéa ngoai lién két voi
- bang articles
3 | comment id VARCHAR(255) ID binh luan
4 | notify type ENUM Loai thong bao
5 | notify to user id INTEGER ID nguoi dung nhan thong bao
6 | notify from user id | INTEGER ID nguoi dung tao thong bao
7 |is _seen INTEGER Trang thai xem
8 | created at TIMESTAMP Thoi gian tao
9 | updated at TIMESTAMP Thoi gian cap nhat
Béng 3.17 Mo ta chi tiét bang Article Notifies
STT Tén cot Kiéu dir liéu MO ta
1 conversation id BIGINT UNSIGNED Khoa chinh, ty dong ting
2 | conversation_user id 1 BIGINT UNSIGNED H,) ngudi ding 1, khéa ngoai véi
- = = bang users
3 | conversation user id 2 | BIGINT UNSIGNED ID ngudi ding 2, khéa ngoai v6i
- = = bang users
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4 | conversation status user 1 | ENUM Trang thai xem cta ngudi dung 1

5 | conversation status user 2 | ENUM Trang thai xem cua nguoi dung 2

6 | created at TIMESTAMP Thoi gian tao

7 | updated at TIMESTAMP Thoi gian cdp nhat

Bang 3.18 M6 ta chi tiét bang Conversations
STT Tén cot Kiéu dir liéu M6 ta

1 | message id BIGINT UNSIGNED Khoa chinh, ty dong tang

2 | message conversation id | BIGINT UNSIGNED ID cuoe tr'o chuyén, lién ket bang
conversations

3 | message from user id BIGINT UNSIGNED H? neuot dung gtri tin nhn, lién
két bang users

4 | message to user id BIGINT UNSIGNED H? “g}“" dung nhan tin nhn, lién
ket bang users

5 | message content TEXT Noi dung tin nhan

6 | created at TIMESTAMP Thoi gian tao

7 | updated at TIMESTAMP Thoi gian cap nhéat

Béng 3.19 Mo ta chi tiét bang Messages
STT Tén cot Kiéu dir liéu M0 ta

| system enum id BIGINT UNSIGNED Khoa chinh, tu dong tang

2 | system enum name VARCHAR(255) Tén gid tri enum

3 system enum value VARCHAR(255) Gid tri enum

4 created at TIMESTAMP Thoi gian tao

5 | updated at TIMESTAMP Thoi gian cap nhat

Bang 3.20 Mo ta chi tiét bang System Enums
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3.5. Use case Diagrams

System J e i

Xem bai viét
trang chi

Xem trang ca nhian

Guest
; Quin li dnh content Quin li bai viét
<=extend== :
)\' > Cai dit tai khodn Quan li dnh style Tao sinh Arts
User i
A i Quin li
i Quan li Arts Quan li Album théng bio
==extend-> il X
! @ Quin li Admins Quin li Tags
Quan Ii Arts Quin Ii bai viét Quan li anh content

hé thang hé thing hé thing

Quin li dnh style
hé thang

Quan li Album
hé thing

Hinh 3.7 Biéu do Use case tong quat hé thong
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3.5.1. Biéu do Use case ciia Guest

Lwa chon
Model

Xem bai viet
trang chu

Xem Art

S .
S <<extend>=>

Tii xubng Art
Xem trang

ca nhan

B

Xem Art

" “<<extend>>
“.\ IS Xem Album
<<extend>>

Hinh 3.8 Biéu d6 Use case Guest va cac tinh ning lién quan

3.5.2. Danh sdch biéu do Use case ciia User

P Diing nhap
<<extend>>
Authentication S <<extend>>- -@
<<extend>>
T Pat lai
mit khau
Piing nhip
Cap nhat
' L thong tin
<<include>>
' <<extend>>

Cai dat

N Dbi mat khéu
tai khoan '

- - <<extend>>---

<<extend>> _
T Tao mit khau cho
tai khoan google

Hinh 3.9 Biéu do Use case User xéac thuc va cai dat tai khoan
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

<<extend>>

Piang nhap ’,"l
/" <<extend>>
<<include>> S .-
<<extend>>
.

Cong khai
nhiéu Art

Tim kiém, sip
xép, phan trang

Hinh 3.10 Biéu dd Use case User quan Iy tic pham nghé thuét

Piang nhap

<<include>>

Lwa chon

User

Hinh 3.11 Biéu do Use case User tao sinh tac phém ngh¢ thuat
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

Xem Content
Imgs

/
B

<<extend>>

Ping nhap i

' /
'

<<include>> ¢

Chinh sira
Content Imgs

Xo6a Content
Imgs

Quan li Content
Imgs

User <<extend>>

Xoa nhidu
Content Imgs

Cong khai
nhi¢u Content
Imgs

Tim kiém, sip
A ~
xép, phin trang

Hinh 3.12 Biéu dd Use case User quan 1y anh noi dung

.

’

;
<<extend>>

Tao Style

Ding nhip Imgs

' v .
] . .

I “hinh s
<<include>> e Chinh sira

Style Imgs

Quin li Style
Imgs

Xéa Style
Imgs

User RN <<extend>>

Xo6a nhidu
Style Imgs

Cong khai nhiéu
Style Imgs

Tim kiém, sép
xép, phin trang

Hinh 3.13 Biéu d Use case User quan 1y anh phong cach
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

Ding nhap
<<include>> .4 Xem thiong bao
<<extend>>
Quan li - .. ]
- . M- <<extend>>-{ Xg¢a thong bso
thong bao ..
User <<extend>>

Pi dén vi tri
thong bao

Hinh 3.14 Biéu do Use case User quan 1y thong bao

s
B
’
’
‘

<<extend>>

’
5 . . Tao Articles
Dang nhap s 7
/. <<extend>>

I ’
i ’

<<include>> RS

Chinh sira
Articles

-
-

I , . -

: S0 <<extend>>
! )

1

I’;l P -7
- <<extend>>---- Xoa Articles
‘\\‘ ; R

User N .. <<extend>>

Quan i
Articles

Xéa nhiéu
Articles

Cong khai
nhiéu Articles

Tim kiém, sip
xép, phin trang

Hinh 3.15 Biéu dd Use case User quan 1y bai viét
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

.
.

,
<<extend>>

. . K , Tao Albums
DPang nhap ; .~

' . .
I ’ .

. Chinh stra
<<include>> S

Albums

. .
+ .
,

Quan Li

Xoa Al
Albums 0a Albums

User

Xo6a nhiéu
Albums

Cong khai
nhidu Albums

Tim kiém, sip
xép, phan trang

Hinh 3.16 Biéu d6 Use case Use quan 1y bo suu tap

Ding nhip

Xem
Conversaions

<<include>>

Guri Message

User - Xo6a Message

<<extend>>

~
.
~

. Tim nguwoi
User

Hinh 3.17 Biéu dd Use case Use quan 1y cudc hoi thoai, nhén tin truc myén
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

Ding nhap

N

N

<<includ_e>>
Xem bai viét e
tranh chu R h
<<extend>>
Xem Arts . Chinh sira
trang chii P binh luin
<<extend>>

L

Xoa binh luian
User

Xem trang ca nhan

Xoa binh lugn
Systen

<<extend>> <<extend>>

......................

<<include>>

Role Admin

Hinh 3.18 Biéu dd Use case Use twong tac ¢ trang chu

3.5.3. Danh sdch biéu do Use case ciia Admin

Pang nhap

.
.
-

' <<extend>>
<<include>> .

[
'
[ .
1
]

Quan li Arts e
System N

Hién thi

Admin nhiéu Art

<<extend>>

~
~

Tim kiém, sip
xép, phan trang

Hinh 3.19 Biéu do Use case Admin quan 1y tac pham nghé thuat cta hé thong
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

Xem Articles
System

! <<extend>>

<<include>>

Hién thj
Articles System

Quan li
Articles System

Hién thi nhidu

Admin Articles System

<<extend>>

Tim kiém. sﬁp
xép, phén trang

Hinh 3.20 Biéu do Use case Admin quan 1y bai viét cia hé thong

Diang nhap
Xem Content
Imgs System

H <<extend>>
<<include>> o

Hién thj Content
Imgs System

Quan li Content
Tmgs System

Hién thi

’ ‘z<extend>> A
. nhieu Content
Admin Imgs System
<<extend>>

Tim kiém, sip
xép, phan trang

Ding nhap

Xem Style
Imgs System

: <<extend>>
<<include>> e

: ’ Hién thj Style
Imgs System

Quiin li Style
Imgs System

Hién thj
nhiéu Style

Admin Imgs System

<<extend>>

Tim kiém, siip
x€p, phéin trang

Hinh 3.22 Biéu d6 Use case Admin quan 1y anh phong cach cua hé thong
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

Ping nhap
Xem Albums
System

! <<extend>>
<<include>> -

1
1
1 -
1
1

Hién thi
Albums System

Quan li Albums O
System

Hién thj
nhiéu Albums

Admin System

Tim kiém, Sf’lp
xep, phin trang

Hinh 3.23 Biéu do Use case Admin quan 1y bd suu tap cia hé théng

Xem Tags

’
,

<<extend>>

s , Tao Tags

DPing nhap ’

i ’
' ’

<<include>> S

‘. . PRd

; S 0 <<extend>>

Chinh sia Tags

Quan li Tags

........ << - Xoa T:
System extend>> oa lags

Admin N\ <<extend>>
* Xoéa nhiéu
Tags

Hiéu thi
nhieu Tags

Tim kiém, sip
xep, phén trang

Hinh 3.24 Biéu d Use case Admin quan 1y thé ctia hé théng
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

Ding nhap

-

<<include>>

<<extend>>

: - Thay dbi

L ‘ i <<extend>> i Role Admin
Quén li Admins -~
<< >> 5
\ extend Thay abi
Admin . Active Admin

<<extend>>

~

Tim kiém, siip
xep, phan trang

Hinh 3.25 Biéu do Use case Manager, Super admin quan 1y admin

Piing nhap

Thay dbi

<<include>> !
, el Active Users
: <<extend>>
Quaén li Users  Mg---------- <<extend>>. .. Active nhiéu
. Users
Admin <<extend>>

Tim kiém, sip
xép, phin trang

Hinh 3.26 Biéu do Use case Admin quan 1y User

Piing nhap

<<include>>

Luwa chon
<<extend>>"" biéu do
<<extend>>

Admin ">-{ Luwa chon ngay

Hinh 3.27 Biéu dd Use case Admin xem théng ké

Sinh vién thyc hién: Nguyén Van Manh Giang vién hudéng dan: TS. Nguyén Vin Hiéu



Ung dung sinh anh nghé thudt sir dung mé hinh hoc sdu

3.6.

Sequence Diagrams

3.6.1. Danh sdch biéu dé tudn tw nhém chivc ning Xdc thwe

User v H
Loop . H :
Truy cap website ™ H !
Click button "Login™ : H
Théng | _ Nhdpinput "Nhip email” H !
gin saj’]’ | Nndp input "Nnép mat kndu" | i !
! Click button "Bing nhdp" ! :
! N :
3 ar ] validate() 1 [ i
| ——| !
| aldsteFain i thithongbae : 5
khéng hop 1€ : H
B e ——— !
goi endpeint apilauth/login . !
[Validate OK] i
xac thue théng :
tin déng nhip query() H
e
Return Result
Return Result Q _________________________ |:|
alt Chuyén hwémg
sang homepage
[Status 200] a a0
q ..........................
[Status 400] Théng béo ding
nhdp that bai
Hién thi view L
” \ \
\ A ~ A 4 ~ ~ A
Hinh 3.28 Biéu do tuan tu chic nang Dang nhap
User T
Loop ]
Truy cap website ™
Click button "Login with
Google™
[ Théng »
tin sai ]
! alt 1 :
H getTokenGoogle .
[Validate Fail] Hién thi théng bao
khéng hop 1&
goi endpoint
apilauth/iogin-google
[Validate OK]
. xéc thure vé 14
loginWithGoogle() thémg fin acgle
user tir token query()
S ——
Retum Result
Retumn Result q _________________________
alt Chuyén hwémg
sang homepage
[Status 200]
d ..........................
[Status 400] Théng bio ding
nhap that bai
Hién thi view L

Hinh 3.29 Biéu dd tuan tu chirc ning Ding nhdp biang Google
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Ung dung sinh anh nghé thudt sir dung mé hinh hoc sdu

P O = 3 FE =

User
Loop : Truy cép website 4. : : . '
| Click button "Register” : :
T ——— : : : ;
" Nhip théng fin vao cac ' ; : '
[Théng | input Email, Name, Phone, : : : :
tin sai ] ! Password,... : H ; i
—_— 3 H H H }
! Click button "Biang ki" : : : :
‘ et LN : : i i
: alt H : : H
: [Validate Fail] ez - : : :
: g0i endpoint i !
: api/authiregister H : H
! H
: [Validate OK] i :
: register() i li thém user :
: vao database query() H
' e —
: Retum Result
! Return Result L RRGEE R
i ait . : :
! Chuyén huwdémg ; H :
§ Istatus 200] sanglognpae i i i
I |
oo 5 5
Hién thi view L ] :
N < A A A ’ - - ’
Hinh 3.30 Biéu do tuan tu chirc nang Pang ki
User T T :
Loop A i i : ;
Truy cap website m
Click button “Reset
Password™ H
Thén: L o .
{in sai!]] Nhap input “Nhap email
Click button " Submit” I
validate) :
L i wangnse |
khéng hop 18 H
goi endpoint
apilauthiforgot-pw- H
sendcode H
I ] x3¢ thyre email tin :
H sendCodeResetPassword() tai, tao token va i
: —_——¥ tFi mail cho user H
[ '{lhénlq I]in L g Query()
op le :
o Return Result
Return Result | | ..
Théng bao gl mail T Retum Result R — T
. thanh cong '
User kiem tra mail
User click vao link reset T
password dan dén :
“Reset password Page™ -
| mesetpasswordPage
Mhip va xac nhin mat - P
khdu méi updatePassword) %T;‘cv?grte:;au, ;
goi endpoint — password query(} :
apilauth/forgot-update H
Return Result
alt J
[Thanh Thong bao thanh cang
[Thit bai] Théng bao that bai :
< - ;
. Théng bao thang tin
[ Thng tin khdng hop 1& :
khing hop 141 S bt Ll :
] 4""--Iii-§-r|"ﬂ:|i_;|zu;-""" ;

Hinh 3.31 Biéu do tuan tu churc nang Dat lai mat khéu
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Ung dung sinh anh nghé thudt sir dung mé hinh hoc sdu

f% ul Ul Process API Service Database
User T '
Loop i Béng nhip vao hé théng  © : i - i
! Bén "Account Setting Page” N i H ; H
! Nhdp tthéng tin vao cic : : : :
[ Théing i input Name, Phone, Avainr,...h . : E :
tinsai] | g ' ' : '
H Click button “Submit* i ' H i
' validate() : ; :
H _ 3 H ! H
: Hién thi théng bao : ; :
! khéng hop 1€ H H '
: goi endpoint i : i
: apilauth/update-profile = : i
e " - . 5
: updateProfile() Iuerp n-a‘va cip :
: nhdt théng tin :
! [ Théng tin L query()
' d B
H hople] i
: i Return Result
! Return Result <] _________________________
E Cap nhat thong tin ngudr - _____I_I_E_m_T_I__E_!_u_'_l_____ ] A ;
! ding thanh cong - H
: at ) : H :
i snh Théng béo thanh cong i ; i
i cong] T : H i
: [Thét bai] Théng béo thit bai : :
; L Théng bao théng tin i : )
: [ Théng tin khdng hop I& ' : :
: khéng hop 1¢ ] e : : !
i Hién thi view H : : ; H
5 \ \
3 < R A A , - N 3w N A A N\ - 5
Hinh 3.32 Biéu d6 tuan tu chirc ndng Cai dat va cap nhat tai khoan
f ul Ul Process API Service Database
User T '
Loop ! pangnhapviohéthéng : :
! Dén "Account Setting Page” : : : :
! Click véio button "Change : : : :
H Password" OpenModal B : ! :
: > ChangePassword() ' H :
[Théng N : H !
tinsai] |  Mhdp mat khau cii, mit : i ;
i\ khau mdi vlé xac nhan mat H : H
| khau mdn N validate() ' i :
! Click button " Submit" : : :
: ik iiong i | i 5 |
H khdng hop 1 : ' ;
' Y : ' !
H goi endpoint H ] H
: apilauth/change-password M H :
it kiémtrava ciprhdt [ i
changePassword( em tra va cap nh3 '
: na ) mét khau cho user eryl) |
: [ Théng tin L B —— i
' hop 18 :
! op 121 iE Return Result
H Returmn Result L L
! Thay ddi mét khiu - RetumResult | [poooonorenmoennee e ;
! thanh cong - !
i at ) ; ; i
! [Thanh Thong bao thanh cdng : E :
; cona D —— ; : e
: [Thét bail Théng bao thét bai : :
; e e — e ; i
: . Théng bao thng tin : : :
' [ Théng tin khiing hop I1& ' ! :
- khéng hop 18] < T : : i
H Hién thi view ! : : | :

Hinh 3.33 Biéu dd tuan ty chitc ning Thay d6i mat khau
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Ung dung sinh anh nghé thudt sir dung moé hinh hoc sau

3.6.2. Danh sdch biéu dé tudn tw nhém chivc ning Qudn ly nghé thuit

ul Ul Process API Service Database
User :
Loop o .
Eiéing, nhdp vao hé thing
[ Théng Ben "Manage Art" goi endpoint
tin sai ] > apiluseriart/manage
manageArt() N Ldy danh sach Arts
. , orererareaeae e
Hien thi danh sach Arts R s refurn result
' return result
e =
' Hién thi view |
9 \ \ 9
1 <A A A J - 5 ror A A A
Hinh 3.34 Biéu d6 tuan ty chirc nang Quan 1y tdc pham nghé thuat
j ul Ul Process API Service Database
User, Guest ] .
Loop - i
| Béng nhap véo hé théng !
[ Théng Ben "Generate Arts" H
tin =ai > :
Goi enpoint userfimg- -
styleflist-select istSelect() Lé]r danh séch style img
Hién thi danh sach i B WO
Click chon style img style img Q ..........................
hodc upload img <} - e D return result return result L
Goi enpoint user/img- : T :
__ contentlistselect ,[] swiContentiistSelectd | | 4y ganh sich content
img query()
—_—
) ) Hién thi danh sach [ [ S P EE e
Click chon content img style content <} - return result return result
hoédc upload img Jrrmn s retumn result L L]
goi endpoint H
: Lwa chon loai Model, apiluserigeneratellora
ditu chinh céc tham sé ap_i!user{generate!mt laravel service goi aén api
by y ~ model cua flask hodc django |
apiluserigenerate/text2img o Art{) @& sinh art, néu 1 user thi
» N
_— lwvu art vao database query()
— S IR  return result
Hin thi Art < Tt Tesult retumn result
alt a
_/ [ch!lnﬂﬂ]nh Théng bao thanh cong
[Thét bai]
< Théing bo that bai

Hién thi view

Hinh 3.35 Biéu dd tuan ty chitc ning Tao sinh anh nghé thuat
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Ung dung sinh anh nghé thudt sir dung moé hinh hoc sau

E 3 u Ul Process APl Service Database
User
Loop ] Béng nhap vao hé théng i ' :
Ben "Manage Art" B ] ;
! Click vao button "Add"_, i
] L OpenModalAdd() i :
. Upload Art, Nhap thong tin H
[ Thong Art vio cic input Name, :
tin sai] Descriiption, Tag, Album, |
Img Style , Img Content | validate() :
_— :
Click button " Submit” ;
" Hiénthithéngbao :
: khéng hop 1€ :
: goi endpoint H
: apiluser/articreate
é alt Kiém tra théng tin
5 —) createArt() Artva leu vao
' [ Théng tin L __ database query()
2 - »
nop lé '
P el L Return Result
Return Result = | |e)ooccooocicieceeeeen
Return Result k----oemmemmnnmnees
4’”"”””’”"”"”"”
alt ]
R Théng bao thanh céng :
[Thanh g bao than :
Concl e
[Thét bai] Théng bao thit bai
[ Théng tin Thﬁnnﬂbéo ihérg tin
Knhéng hop Ié ] <. Kengheple .
| = s
' Hién thi view
\ . . ,
N < R A A , - N , X A A
Hinh 3.36 Biéu d6 tuan tu chirc ndng Thém tac pham nghé thuat
f 3 u Ul Process AP Service Database
User K n '
Loop J Béng‘nhép vaohéthéng | ' : : '
Dén "Manage Art" M : 5 : !
! Tai record cdn chinh sira i i : '
! Click vio button "Edit" i : : :
—_— OpenModalUpdate() H : '
. Mhdp théng tin Art vao cac H : H
[ Thing input Name, Descrtiption, H : :
tinsai] Tag, Album, Img Style , Img : ; '
Content validate() : : :
_— : : :
Click button " Save™ : ' :
< idn i theng bao : :
: khéng hop 1é : i :
: goi endpoint H ' :
: apiluser/artupdate ' ;
foa /[ Kiém tra thing tin Art i
: updateArt() va cdp nhat vao ;
] [ Théng tin i > database . query()
2 e
hop 1& '
op el i Return Result
Return Result &
Return Result kpemmmme e
alt ] L]
[Thanh Théng bao thanh cdng !
cong] TrrTmmmmmm
[Thét bai] Théng béo thit bai
[ Théng tin Thﬁnﬂnbéo ih:'ing tin
khéng hop 1§ ] <. Kneraheple .
Hién thi view

Hinh 3.37 Biéu dd tuan ty chirc ning Chinh stra tic pham nghé thuét
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Ung dung sinh anh nghé thudt sir dung mé hinh hoc sdu

EE ur Ul Process APl Service
User :
Loop J Bang nhip vao hé théng i
Ben "Manage Art"
: Tai record cén xéa ]
i__Click véo button "Delete” OpenModalDeletef) (-
e O e s
- H - —_———— ¥
[ Thong Click button "Confirm™
tinsai]

-
< i i tang bao
khdng hop 16

goi endpoint
apiluserfart/delete

deleteArt])

Kiém fra sw ton tai ciia
Art va xoa record

4._.

[ Théng tin
hop 1g] T
i Return Result
M Return Result Sessmmmmmmmmeo oo sssmeas
<}...___.___.___.............
alt .l
[Thanh Théng bao thanh cong
[Thit bai] Théng béo thit bai
[ Théng tin Thﬁnq_béo Ihﬁng tin
khéng hop 1§ ] _knénghomle

Hinh 3.38 Biéu dd tudn tu chirc nang Xoba tac pham nghé thuat

E ul Ul Process API Service Database
User ;
Loop ] Bang nhap véo hé thing i ] :
Den "Manage Art" 1 ' !
Click checbox céc ' ;
record can xda H i
> M '
. Nhin vio button :
[ Théng Many Delete N :
tin sai ] ]
OpenModalManyDelete() H
Click button " Submit” —% :
-_— :
U lin i tonabéo E
khéng hop 1§ :
. goi endpoint i i
' apifuserfartimany-delete !
e ) Xda cac Art c6 id ném :
i manyDeleteArt() trong mang ids dwgc :
: [ Théng tin i gui lén aquery(}
hop lé] ' ?
. Return Result
Return Result <} _________________________
Retumn Result [ .
at )
H
[Thanh Théng bao thanh cong :
[Thit bail Théng bao that bai
4._.___.___.___.___.___._
[Théng tin Thﬁnn_bén ﬂ'x":m_] tin
Knbng hop 12 ] <. Kponghovle
; (]'"""';-"""'" H
H Hien thi view

Hinh 3.39 Biéu dd tuan tu chirc ning Xo6a hang loat tac phim nghé thuat
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Ung dung sinh anh nghé thudt sir dung moé hinh hoc sau

fi u Ul Process AP Service Database
User
Loop J Bénqnhép vio hé théng H :
Ben "Manage Art” ] :
| Click chechox cic record
! can thay déi quyén riéng tw i
[ Théng Nhin véo button Many Public .
tinsai] ¢ Openh ublic()
O "
Click button "Public™
or "Private” validatef)
-
L i i thenobe
khéng hop 1€
! ——————>
! goi endpoint apifuseriart/ s
! many-change-public
ot Thay déi trang thai cic
' manyPublicArt{) Art ¢6 id nam trong mang ]
: ids dwoc gl 1én :
[ Théng tin L query(}
hop 21 i Retun Result
s m
Return Result F
Refurn Result | A SECTEELIEERELERSRES
alt ,I L]
[Thinh Théng bao thanh cong :
ool oo ;
[Thét bai] Théng béo théit bai
v g
[ Théng tin Théng bao théng tin :
Knéng hop ¢ ] knonghovle i
: - - i
' Hien thi view
9 \ \ 9 \
b} A A A ~A ~ . A 2 ~ ~
Hinh 3.40 Biéu d6 tuan ty Thay do6i cong khai nhi€éu anh ngh¢ thuat
fi u Ul Process APl Service Database
Admin
Loop J : Bang nhap vao hé thong  : :
Bén " System Art" [ :
Tai record cén showhide :
Click vao button :
" Show/Hide" N u!
= validate()
[ Théng >
tin sai]
" idnthi theng bdo
< Hién thi théng b
khéng hop &
- @@ 5
: goi endpoint H
: apiladmin/art/change- i
. show
o e
: _) showArt) Kiém tra sw ton tai cia :
: Art va showhide record :
: [ Théng tin | query(}
hop lé] :
' Return Result
! Return Result L et
M Return Result et
<].....-.---.---.---.---.--“ '
alt l L)
[Thanh Théng bao thanh céng !
Cong] ememsreemanasennenes
[Thiét bai] Théng béao thit bai
4,,,,,,,,,,,,,,,,,,,,,,,
[_Thﬁnn ﬁ"‘ Tth_baomli%] fin
khéng hop 1€ ] <]n
Hién thi view

Hinh 3.41 Biéu d0 tuan ty Thay d6i hién thi nhiéu anh ngh¢ thuat

Sinh vién thyc hién: Nguyén Vin Manh

Giang vién huéng dan: TS. Nguyén Van Hiéu

65



Ung dung sinh anh nghé thudt sir dung moé hinh hoc sau

fi u Ul Process APl Service Database
Admin
Loop ] I Bang nhap vao hé thing :
| Dén"System Manage Art" ||
Click chechox cac record !
can thay doi showhide 3
[Théng | Nhdn vao button Many Show
tingai]l w > 0 IMany Show()
Click button "Show™
or "Hide"
_ - " H
goi endpoint apiladminiart! .
! many-change-show
e ] Thay déi trang thai hién thi
H many ShowArt{) cac Art co id nam trong H
: —_————>| mang ids dworc g lén :
[ Théng tin i eI . query()
hop & |
opie] S Return Result
Return Result e RLLGLCEETLEEPEEEE
Retumn Result e
q...___.___.___.___.___.___.
alt .I L]
A Théng bao thanh céng :
[Thanh 1 bao than :
congl oo -
[Thét bai] Théng béo thit bai
[Théng tin Thfl'nﬂﬁl:n'auihérq_]lin
khong hop I¢] ... Khonghopte .
- L
Hién thi view

Hinh 3.42 Biéu d0 tuan ty Thay doi hién thi nhiéu anh nghé thuat

3.6.3. Danh sdch biéu dé tudn tw nhém chivc ning Qudn Iy bai viét

ul Ul Process AP| Service Database
User '
Loop : . i
: Biir}g nhép vao hé thing
[ Thé i Den "Manage Article” .. _ goi endpoint
tinsai] - o o
{ eArtic -
' manageArticle) Ldy danh sach Articles
| . , roermraeanes e
i Hien thi danh sach Arts < rrmmmm e i return result
return result
e 7
! Hien thi view H

Hinh 3.43 Biéu dd tuan ty chitc ning Quan 1y bai viét
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Ung dung sinh anh nghé thudt sir dung mé hinh hoc sdu

f 3 ul Ul Process API Service Database
User T '
Loop | Biang nhap vao héthdng ! i | : i
Bén "Manage Article” M H : ' H
i Click vio button "Add" i :
: OpenModalAdd() u | i i
Théng : Upload Cover, Nhip thing ” i : :
tinsai] : tinArticle vao cac input Title, i : !
H Descrtiption, Tag, Album 1 ! V
: N validate() H ! :
i Click button "Submit" i
H " hidn thithong bao E i :
H khéng hop 1& ' : :
i goi endpoint B ; :
: apiluseriarticle/create H :
: alt " - - - : :
s createArticle() Kiém tra thdng tin Article H
H v luu vao database H
: [ Théng tin i » query()
hoplé] :
-~ Return Result
Return Result mmmm e
Return Result [hommmmmmmr e e -
Y | ;
snh Théng bao thanh céng :. i E
cong] B : : ]
[Thét bai] Théng bao thét bai ] : :
[ Théng tin Théng bio théng tin : i :
khéng hop 1] <. Kérahewle : : ;
L - H H H
T H ;
Hién thi view : : i ;
1 - R A A Ja - A N e - A
Hinh 3.44 Biéu do tuan tuy chic ndng Thém bai viét
f 3 ul Ul Process APl Service Database
User - T
Loop ) Béng nhip vao hé thong : : E :
Bén icke" M H 1 : H
* Tairecord can chinh stra E : : H
! Click vio button "Edit" i ! : H
7| OpenModalUpdate() : i ;
N R EEEEEE—— H ! H
[ Théng Nhép théng tin Article véo : i ;
tin gai ] céc input Title, . : i
Descriiption, Tag, Album H H H
s : : :
Click button "Save" : ' H
“hiénthithéng bio ' : i
khéng hop 18 ' ' H
: goi endpoint H ; :
H apiluserfarticle/update H H
H " ] i Kiém tra thng tin i
: updateArticle() Article va cp nht vio !
: [ Théng tin ] database » query()
hoplé] :
B Return Result <]
Return Result [ e -
Y, | 5
inh Théng bao thanh céng ;. E E
céng] B ' : ]
[Thét bai] Théng bao thét bai : : '
G ; i 5
[ Théng tin Théng nbéoihﬁng tin ; ; ;
khdng hop I 1 - Xmonghepk . ' i ;
H L L H H :
i T i ;
P ] | | i s
Hién thi view : ; : f '

Hinh 3.45 Biéu d6 tudn ty chirc ning Chinh stra bai viét
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Ung dung sinh anh nghé thudt sir dung mé hinh hoc sdu

E% ul Ul Process APl Service Database
User
Loop ] Dang nhidp vao hé théng : !
Ben "Manage Article” [ :
H Tai record cén xda H :
i Click vao button "Delete” | OpenModalDelete() 1 :
[Théng :  Click button"Confirm" >
tin =ai ] H validate() i
H O H
: " Viiénthithéngbdo i
H khéng hop 1€ :
i goi endpoint H
: apiluserfarticle/delete
alt : 5 .
—) deleteArticle() Kiem tra sw ton tai cua
H [Théng fin Article va xoa record query()
& T
hop el : Return Result
H Return Result & mmm e
Return Result [hemmm oo
alt J
L . T
anh Thong bao thanh cong '
[ml.l'“agl T
[Thit bai] Thing béo thét bai
[:I'héng tin_ Thokrlq‘;éhﬂohﬂml:g tin
khéng hop i€ oo
Hién thi view
1 + R A A J - J N + A
Hinh 3.46 Biéu d6 tuan tu chirc ndng Xda bai viét
E% ul Ul Process API Service Database
User
Loop ] Béng nhip vao hé thdng : I. i
Dén Article” [ H :
Click checbox cac H :
record can xéa H !
» i ;
! Nhdn vao button Many Delete :
il i i
in sai ] OpenModalManyDelete() H
Click button "Submit" > i
» validate() H
" Hiidn thi thang bao :
H khéng hop 1€ '
i goi endpoint H
H apiluserfarticle/many-delete
alt / manyDeleteArticle() Xda cic Article cd id n?l'l'l_
H trong mang ids duworc g lén uery()
: ho'p I “]in H —
& 1
o kS Return Result
Refurn Result L
Return Result A
alt J L
inh Thong bao thanh cong ;
ona L
[Thét bai] Thiéng béo thit bai
[ Théng tin mékrEéMohﬁTg tin
khéng hop & ] s L S
- L

x L
Hien thi view

Hinh 3.47 Biéu d6 tuan ty chirc ning Xoéa hang loat bai viét
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Ung dung sinh anh nghé thudt sir dung mé hinh hoc sdu

% u Ul Process AP Service Database
User
Loop .I Bér‘m nhép véo hé théng E
Ben "Manage Article™ '
| Click chegbox céc record H
| ciin thay doi quyen riéng tw .
. [ )
[Théng  : Nhin vio button Many Publlch o IManyPublic()
tin =ai ] >
Click button "Public"
or "Private" _ validate()
Lo [
i i thong béo
khéng hop & :
i endpoint apiluseriarticlel H
H many-change-public
: alt Thay dbi trang thii cac
manyPublicArticle() Ar}ide cdid nam !rm:lg
[ Théng fin mang ids dwoc g lén query()
a
1€ !
hopié] il Return Result
Return Result | | ool
Return Result [mmmmmnmmman e
alt J
M
[Thanh Thong bao thanh céng '
[Thét bai] Thing béo thit bai
q.__.___.___.___.___.___.
[ Théng tin Th('xu“héu ih?lng tin
knéng hep ] <. Knonghoele
: L L
: Hién thi view

Hinh 3.48 Biéu dd tuan ty chitc ning Thay doi cong khai nhiéu bai viét

f :i ul Ul Process API Service Database
Admin
Loop ) i _bang nhdp vio né théng |
: Pen "System Manage Article” [
! Tairecord cén showlhide
: Click vao button " ShowiHide"
H - walidate()
N
tin sai ]
"Hidn thi thong bao
khéng hop 18
- @@ s
H geoi endpoint ]
H apilfadminarticle o
change-show
E alt /S 3 El P )
H showArticle() Kiem tra sw ton tai cua
> | Artva ide record query()
[ Théng tin _— >
hoplé]
Return Result
! Return Result = L
Return Result [ R
q___._._.___.___._._.___.___
[Thanh Théng bao thanh cong
[Thét bai] Thiéng béo that bai
[ Théng tin Thé{r?ﬁhéohmlllg tin
khénghople] | 4. B A
Hién thi view

Hinh 3.49 Biéu dd tuan tu chirc ning Thay d6i trang thai hién thi bai viét
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

X

ul Ul Process

Admin

APl Service

Database

‘Bénu nhép véo hé théng
:Ben "System

Article” [

' Click chechox cac record

can thay ddi show'hide

[Théng | Nhdn vao button Many Show

tin sai |

Click button " Show™
or "Hide"

Op Show()

validate()

khéng hop &

gei endpoint apifadmin/
article/many-change-show

N

" Hidnthi théng bdo

many ShowArticle()

Thay ddi trang théi hién thi
cac Article ©6 id nam trong
mang ids dwoc g 18n

[ Théng tin L query()

hop €] :

L Return Result
Return Result B T
Return Result o L
q___.___.___.___.___........
alt
1 [Thanh Théng bao thanh céng -:
“ond e —
[Thét bai] Thing béo thét bai
Jrmrmmmennann -

[ Théng tin Théng“béo thérlg tin

khéng hop 18] <---Knongheple

Hien thi view

Hinh 3.50 Biéu do tuan ty chirc ning Thay doi hién thi nhiéu bai viét

3.7.

Activity Diagrams

3.7.1. Danh sdch biéu do hoat dpng nhém chirc ning Xdc thue

Chtrc ndng déng nhap

Ngwoi ding

Hé thdng

Cor sé diF liéu

?

|

Nhap email va
mét khau

}—!—{Tiép nhén théng u'nJ—

Kiém tra théng tin
heplé

A

N Buang

Léy théng tin tir
co s& diF liéu

Hién thi giao dién
trang chi

Hinh 3.51 Biéu d6 hoat dong chirc ning Pang nhip
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

Chirc ndng dang ki

Nguwdi ding

Hé théng

Co s& div ligu

Nhap name, phone, i .z L

email, mét khéu va Tiép nhan théng tin Kiém a théng tin
. - P op lé

xac nhan méat khau

~

Sai

N Bing

Lwu thong tin nguedri
ding vao co sor div
ligu

Xir li tao méi ngue&i
diang

Hién thi giao dién
trang chu

Hinh 3.52 Biéu d6 hoat dong chtic ning Pang ki

= Chipe nang dét lai mét khiu

Nguwixi diing Hé thdng Co sor di ligu

Pén trang quf:::n dat __| Hién thi giao dién
lai mat khau i "| nhdp mail
Nhap Email |

Gui link dat lai mat
khéu vé nguwin diing

Chuyén dén giao
» Truy cap vao link dién dﬁt“lai mat
khiu
Mguwiri diing nhdp x 2o -3 R
mét khiu va xic » 'I'leptl;:r!an :_a xur i Kiem lr:]ra th|{_:rlg fin
nhan mat khau ona tin R le
Sai

Théng bao
thanh cong

Cap nhat lgi

cor sov diF ligu

Hinh 3.53 Biéu dd hoat dong chuc nang Pat lai mat khéu
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

3.7.2. Danh sdch biéu dé hoat dpng nhém chirc ning ciia Admin

= Chirc néng Admin quan Ii Admin

Admin Hé thang Cor sé dif lidu

Hién thi giao dién

trang quan li admin

Chon chire nang
quan li admin

Chon chirc nang

" ” Kiém tra théng tin Léy théng tin tir
o) | (o] g | e

Khoa —

A

xir li théng tin

Téng quyén j : Tiép nhin va )

Nhdp thong tin
admin

y

Tiép nhén va kiém
tra thdng tin

h

Cip nhit cor sor
di ligu

Sai Bing

Hién thi danh sach

mdi ra man hinh

Hinh 3.54 Biéu d6 hoat dong chiic ning Manager quan 1y Admin

Chire nang Admin quan Ii Ngwéi diing

Admin Hé thdng Cor 8& dib lidu

Hién thi giao dién
trang quan li ngudri
diing

Chon chikc nang
quan li ngui diing

Chon chiec nang |«

I T N o oo
[ | (W knda ) (Tim ke ]~»{ ""’m,,";i’.'.’,}f’c?’““]—‘-[ rsrabiy %

Tiep nhdn va Cép nhit co s&
xLr Ii théng tin diF liéu

S

Hién thi danh sach
md¥i ra man hinh

Hinh 3.55 Biéu dd hoat dong chirc ning Admin quéan 1y nguoi dung
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

= Chikc ndng Admin quan li Articles

Admin Hé théing Cor s dik liéu

Chon chirc ndang | Hién thi giao dign

quan |i articles "ltrang quan Ii articles

Chon chirkc néng |«

i

¥ ¥ : .
_ 3 Kiem tra thdng tin Lay thdng tin tir
Maprll;rhl!-'lﬁllJlic |'I"|m kiem I dau vio cor s dif ligu
-  Tiép nhdn va
xtr li théng tin
Cap nhit co sdr
dif liéu

Hién thi danh sich
mdi ra man hinh

Hinh 3.56 Biéu do hoat dong chirc ning Admin quan 1y bai viét hé thong

= Chire nang Admin quan Ii Arts

Admin Hé thdng Cor s dif liéu

Hién thi giao dién

* trang quan li arts

Chon chikc nang
quan li arts

Chon chirc nang |«

p : T'lmtiém Kiém t;a théng tin Liy théng tin tie
| ublic, ’—‘ 2 Py
Many Public dau vao cor sor diF ligu

“»|  Tiép nhdn va
xt¥ li théng tin

Cap nhit cor 50
dir liéu

Hién thi danh sach

mdi ra man hinh

Hinh 3.57 Biéu d6 hoat dong Admin quan Iy anh nghé thuat hé théng
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

3.7.3. Danh sdch biéu dé hoat dpng nhém chirc ning ciia User

= Chikc néng User quan li Arts
User Hé thdng Cor sér dif ligu

Chon chirc nang

Hién thi giao dién
quan li arts

“] trang quan Ii arts

Chon chic ndng [+

v ¥ ¥ : x
A . 1 Kiem tra théng tin Lay théng tin tir
(k) () (- of 5o o 2 |
Tjép nhdn va
Show xte li thong tin
[Many Show!

Upload img va nhap Tiép nhén va kiém
thong tin art tra thdng tin

A d

A 4

A 4

| Cdpnhitcosd

di ligu

Sai Bing

Hién thi danh sach
mdi ra man hinh

Hinh 3.58 Biéu db hoat dong chirc ning User quan Iy anh nghé thuét

E Chirc néng User quan i Articles

User Hé théng Cor st diF ligu

Chen chire néing ,| Hién thi giao dién
quan li articles M tr@ quan li articles,

Chon chire néng

¥ 13 ¥ . .

N - -z Kiem tra thong tin Lay thdng tin tir
(i ) (s )k} 5 5 vt

Xéa,
[*|Xéa nhiéu
> Tiép nhan va

Show i Ii thdng tin
ny Show

_| Tiép nhén va kiém
tra théng tin

E

Cép nhit co sér

dir liéu

Sai Biing

Hién thi danh séch
mé&i ra man hinh

Hinh 3.59 Biéu d6 hoat dong chirc ning User quan 1y bai viét
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

Chire nang User tao sinh anh nghé thuat

Chon type Model
Upload hoac Chon Style Img
Upload hod@c Chon Content img
Diéu chinh tham s&

User Hé thong Cor sor di liéu

ra it
Chon chifc néng tao I _( Hién thi giao dién

sinh anh | trang tao sinh anh
- -
~ oy

Chon chikc ndng -
b -
k.

Tiép nhén va

xir li théng tin

Cap nhat cor sor
die lidu

Hién thi danh sach
mdi ra man hinh

Hinh 3.60 Biéu do hoat dong chtrc nang Sinh anh ngh¢ thuat

3.8.
3.8.1. Biéu dé l6p User

Class Diagrams

= UserContronller

- userService : UserService

+ login(User user): User
+ register(string email, string password): User

+ changePassword(int user_id, string
void

+ loginGoogle(string token): User

+ profile(int user_id): User

+ forgotUpdate(string token, string newPassword): void
+ manageUsers(array search_sort_pagination): array

, string ):

+ updateProfile(int user_id, string name, string phone, string avatar): User

= UserRepository

+ createUser(User user): User
+ findAccountByld(int i
+ findAccountByEmail(string email): User

+ upi (intid, string , string

+ updateUser(int id, string name, string phone, string avatar): User
+ updateStatus(int id, string user_status): void

+ getl y search_sort, i array

+ getAdmins(array search_sort_pagination): array

+ addAdmin(string name, string email, string password, string role): User

: User

void

owns

= UserService

= User

+ user_id (int)

+ name (string)

+ email (string)

+ google_id (string)
+ user_name (string)
+ password (string)

Y * role (string)
!\ + avatar (string)
/ | + user_status (string)

+ phone (string)

+ token_verify_email
(string)

+ email_verified_at
(datetime)

+ login(User user): User

+ register(string email, string password): User
+ changePassword(int user_id, string
void

, string ):

+ loginGoogle(string token): User

,-' + profile(int user_id): User
Cl updateProfile(int user_id, string name, string phone, string avatar): User

+ forgotUpdate(string token, string newPassword): void
+ manageUsers(array search_sort_pagination): array

A

realizes

= Userinterface

- userRepository : UserRepository

owns

N g

o[+ up (

+ createUser(User user): User
+findAccountByld(int id): User

e findAccountByEmail(string email): User

id, string , string void
+ updateUser(int id, string name, string phone, string avatar): User

+ update Status(int id, string user_status): void

+ getl y search_sort, i array

+ getAdmins(array search_sort_pagination): array

+ addAdmin(string name, string email, string password, string role): User

Hinh 3.61 Biéu dd 16p User
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

3.8.2. Biéu dé l6p Tag, Album

= TagController

- tagService: TagService

+ manageTags(array search_sort_pagination): array

+ create(Tag tag): Tag

+ update(int tag_id, string tag_name, string tag_type, string
tag_admin_status)

+ delete(int tag_id): void

+ listSelect(): array

+ listSelectTop(): array

+ listTagimg(): array

+ manyDelete(array tag_ids): void

+ manyChangeShow(array tag_ids, string tag_admin_status): void

TagRepository

+ create Tag(Tag tag): Tag

+ find TagByld(int id): Tag

+ updateTag(int id, string tag_name, string tag_slug, string tag_type,
string tag_admin_status): Tag

+ delete Tag(int id): void

+ getTags(array search_sort_pagination): array

+ getTopTags(): array

+ getTaglmages(): array

+ deleteManyTags(array ids): void

= TagService
owns
+ manageTags(array search_sort_pagination): array
+ create(string tag_name, string tag_slug, string tag_type, string
tag_admin_status): Tag
+ update(int tag_id, string tag_name, string tag_admin_status): Tag
+ delete(int tag_id): void
A + listSelect(): array
',‘ + listSelectTop(): array
+ listTagimg(): array
! + manyDelete(array tag_ids): void
) Ude | # viewTag(string tag_stug): Tag
L}s_e - Tag ,"’ Z.}
\ : realizes
% | + tag_id (int) ! '
| + tag_name (string) :
1 + tag_slug (string) = Taglnterface
/| + tag_type (string)
v," + tag_admin_status (string) - tagRepository : TagRepository
Us"e Use |* createTag(Tag tag): Tag

K + findTagByld(int id): Tag
% | * updateTag(int id, string tag_name, string tag_slug, string tag_type,
string tag_admin_status): Tag

owns

| + deleteTag(int id): void

+ getTags(array search_sort_pagination): array
+ getTopTags(): array

+ getTaglmages(): array

+ deleteMany Tags(array ids): void

Hinh

3.62 Biéu do 16p Tag

AlbumController

- albumService: AlbumService

+ user gt ray search_sort_| array

+ adminManageAlbums(array search_sort_pagination): array

+ create(Album album): Album

+ update(int album_id, string album_name, string album_status, string
album_admin_status): Album

+ delete(int album_id): void

+ userlistSelect(): array

+ manyDelete(array album_ids): void

+ change Show(int album_id, string album_admin_status): void

AlbumRepository

+ createAlbum(Album album): Album

+ findAlbumByld(int id): Album

+ findAlbumBy Slug(string slug): Album

+ updateAlbum(int id, string album_name, string album_status, string
album_admin_status): Album

+ deleteAlbum(int id): void

+ getU: ray search_sort_paginati array

+ getUserAlbumList(): array

+ updateShowStatus(int id, string status): void

AlbumService

owns
+ user g ray search_sort_| array
+ i A y search_sort_paginati array
+ create(Album album): Album
+ update(int album_id, string album_name, string album_status, string
album_admin_status): Album
| + delete(int album_id): void
+ userlistSelect(): array
‘-“ + manyDelete(array album_ids): void
\ = Album Uée + change Show(int album_id, string album_admin_status): void
Use | +album_id (int) ! -
"“ + album_user_id (int) ‘:v H
% | + album_name (string) i realizes
{ + album_slug (string) ;
7+ album_type (string) I\ =
7 |+ album_status (string) y Albuminterface
," + album_admin_status '; o 5 R .
7 Listrined ol v: Y
Use

+ createAlbum(Album album): Album

I findAlbumByld(int id): Album

‘\_ + findAlbumBy Slug(string slug): Album

1| + updateAlbum(int id, string album_name, string album_status, string

owns

‘ album_admin_status): Album

+ deleteAlbum(int id): void

+ getUserAlbums(array search_sort_pagination): array
+ getUserAlbumList(): array

+ update ShowStatus(int id, string status): void

Hinh 3.63 Biéu do 16p Album
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

3.8.3. Danh sdch biéu do I6p lién quan dén Art

ImgContentController

- imgContentService: ImgContentService

+ userManagelmgContents(array search_sort_pagination): array
): array

+ i y search_sort_pagi
+ create(int img_content_user_id, string img_content_name, string
img_content_slug, string img_content_file, string img_content_status,
string img_content_admin_status): ImgContent

+ update(int img_content_id, string img_content_name, string
img_content_file, string img_content_status, string
img_content_admin_status): IngContent

+ delete(int img_content_id): void

+ userListSelect(): array

+ homeUserListSelect(): array

= ImgContentRepository

+ createlmgContent(ImgContent imgContent): ImgContent

+ findimgContentByld(int id): ImgContent

+ updatelmgContent(int id, string img_content_name, string
img_content_slug, string img_content_file, string img_content_status,
string img_content_admin_status): ImgContent

+ deletelmgContent(int id): void

+ getUserimgCi ay search_sert_|
+ getAdminimgContents(array search_sort_pagination): array
+ getUserimgContentList(): array

array

owns

ImgContentService

+ ray search_sort_pagination): array

ImgContent

+ adminManagelmgContents(array search_sort_pagination): array

+ create(int img_content_user_id, string img_content_name, string
img_content_slug, string img_content_file, string img_content_status,
string img_content_admin_status): ImgContent

string img_content_name, string

+ img_content_id (int)

+ img_content_user_id (int)
+ img_content_owner
(string)

+ img_content_name
(string)

+ img_content_slug (string) 4
/| + img_content_file (string)

+ img_content_status
(string)

+
img_content_admin_status
(string)

l', - imgC

i+ int img_content_id,
img_content_file, string img_content_status, string
/| img_content_admin_status): ImgContent

+ delete(int img_content_id): void
+ userListSelect(): array
+ homeUserListSelect(): array

~

realizes |

= ImgContentinterface

y: ImgC itory

i + createlImgContent(ImgContent imgContent): IngContent

+ findimgContentByld(int id): ImgContent

\ | + updatelmgContent(int id, string img_content_name, string

i img_content_slug, string img_content_file, string img_content_status,

string img_content_admin_status): IngContent

owns

+ deletelmgContent(int id): void
+ getUserimgC ay search_sort_j
+ getAdminlmgContents(array search_sort_pagination): array

+ getUserimgContentList(): array

array

Hinh 3.64 Biéu db 16p Img Content

ImgStyleController

- imgStyleService: ImgStyleService

+ userManagelmg Styles(array search_sort_pagination): array

+ adminManagelmg Styles(array search_sort_pagination): array

+ create(int img_style_user_id, string img_style_name, string
img_style_file, string img_style_status, string img_style_admin_status):
Img Style

+ update(int img_style_id, string img_style_name, string img_style_slug,
string img_style_file, string img_style_status, string
img_style_admin_status): ImgStyle

+ delete(int img_style_i oid

+ userListSelect(): array

ImgStyleRepository

+ imgStyle): ImgStyle

+ findimg StyleByld(int id): ImgStyle

+ updatelmgStyle(int id, string img_style_name, string img_style_slug,
string img_style_file, string img_style_status, string
img_style_admin_status): ImgStyle

+ deletelmg Style(int id): void

y search_sort_pagi
+ getAdminlmgStyles(array search_sort_pagination): array
+ getUserimgStyleList(): array

+ getHomelmg StyleList(): array

+ getl

): array

owns

ImgStyleService

+ login(User user): User

ImgStyle

+img_style_id (int)
+img_style_user_id (int)
+img_style_owner (string)
+img_style_name (string)

|+ img_style_slug (string)

+img_style_file (string)
+img_style_status (string)
+img_style_admin_status
(string)

+ register(string email, string password): User

+ changePassword(int user_id, string , string

void

1* loginGoogle(string token): User

',' + profile(int user_id): User

! | + updateProfile(int user_id, string name, string phone, string avatar): User
/| + forgotUpdate(string token, string newPassword): void

Use |+ manageUsers(array search_sort_pagination): array

! iy

realizes |

= ImgStylelnterface

g Sty itory: ImgSty itory

Use |+ imgStyle): ImgStyle

\ + findimgStyleByld(int id): ImgStyle
+ | + updatelmg Style(int id, string img_style_name, string img_style_slug,
', | string img_style_file, string img_style_status, string
mg_style_admin_status): ImgStyle

owns

N + deletelmgStyle(int id): void

+ getUserimg Styles(array search_sort_pagination): array
+ getAdminimg Styles(array search_sort_pagination): array
+ getUserimg StyleList(): array

+ getHomelmg StyleList(): array

Hinh 3.65 Biéu db 16p Img Style
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- ArtController

- artService: ArtService

+ userManageArts(array search_sort_pagination): array

+ adminManageArts(array search_sort_pagination): array

+ create(int art_user_id, string art_name, string art_model_type, string
art_file, string art_description, string art_status, string art_admin_status):
Art

+ update(int art_id, string art_name, string art_model_type, string art_file,
string art_description, string art_status, string art_admin_status): Art

+ delete(int art_id): veid

* y search_sort

plorel array

+ view(string art_slug): Art

= ArtRepository

+ createArt{Art art): Art

+ findArtByld(int id): Art

+ findArtBySlug(string slug): Art

+ updateArt(int id, string art_name, string art_slug, string art_model_type,
string art_file, string art_description, string art_status, string
art_admin_status): Art

+ deleteArt(int id): void

+ getUserArts(array search_sort_pagination): array

+ getAdminArts(array search_sort_pagination): array

owns

- UserService

+ userManageArts(array search_sort_pagination): array

= Art

+art_id (int)

+ art_user_id (int)

+ art_owner (string)
+ art_img_centent_id (int) K
+ art_img_style_id (int) ;
+ art_name (string) ;
+ art_slug (string) .‘
+ art_model_type (string) ';
+ art_file (string) ‘.
+ art_description (string) 5
+ art_status (string) \
+ art_admin_status (string) N

owns

+ adminManageArts(array search_sort_pagination): array

+ create(int art_user_id, string art_name, string art_model_type, string
art_file, string art_description, string art_status, string art_admin_status):
Art

+ update(int art_id, string art_name,string art_model_type, string art_file,
string art_description, string art_status, string art_admin_status): Art

+ delete(int art_id): void

y search_sort,

+ explore( array

+ view(string art_slug): Art

JAN

realizes |

= Artinterface

- artRepository: ArtRepository

+ createArt{Art art): Art

+ findArtByld(int id): Art

+ findArtBy Slug(string slug): Art

\| + updateArt(int id, string art_name, string art_slug, string art_model_type,
string art_file, string art_description, string art_status, string
art_admin_status): Art

+ deleteArt(int id): void

+ getUserArts(array search_sort_pagination): array

+ getAdminArts(array search_sort_pagination): array

Hinh 3.66 Biéu db 16p Art

= ArtCommentController

= ArtCommentService

comment_from_user_id, string comment_content, array

comment_to_user_ids): AtComment
_content):

owns
- artC vice: ArtC vice > + getC. OfArt(int art_id): array
+ create(int art_id, int comment_parent_id, int comment_from_user_id,
+ getCommentOfArt(int art_id): array string _content, array _to_user_ids): ArtComment
+ create(int art_id, int comment_parent_id, int comment_from_user_id, = 1k _id, string t : ArtC:
string comment_content, array comment_to_user_ids): ArtC ArtComment + delete(int comment_id): void
+ i t_id, string t_ : ArtC N +art_id (int) + countTotalComments(array comments): int
+ delete(int comment_id): void tlse + comment_id (int) 7AY
+ countTotalComments(array comments): int s, | ¥ comment_parent_id (int) B |
N comment_content (string) ¥ realizes |
7\ + comment_from_user_id » 1
/| (ing) .
= B :_to_user_ids - ArtCommentinterface
ArtCommentRepository Ui | (string or array)
+ getCommentsByArt(int art_id): array ‘.‘ Usye - artC: bt ¥: ArtC itory
+ createC tint art_id, int {_parent_id, int "‘ ‘\‘, + getCommentsByArt(int art_id): array

| + createC: art_id, int _parent_id, int

\| comment_from_user_id, string comment_content, array

comment_to_user_ids): ArtComment

+ updateC. id, string

= owns
ArtComment + updateComment(int comment_id, string comment_content):
+ deleteComment(int comment_id): void ArtComment

Hinh 3.67 Biéu d6 16p Art Comment

= ArtNotifyController

- artNotify Service: ArtNotify Service

owns

= ArtNotifyService

+ delete(array notify_ids): void
+ seen(int notify_id): bool

= ArtNotifyRepository

+ deleteNotifications(array notify_ids): void
+ markAsSeen(int notify_id): bool

ArtNotify

+art_id (int)

.| + comment_id (int)

+ notify_type (string)

+ notify_to_user_id (int)

+ notify_from_user_id (int)
+is_seen (boolean)

¥ ( y notify_ids): void
/| * seen(int notify_id): bool

; realizes |

= ArtNotifyinterface

M ray notify_ids): void

+ markAs Seen(int notify_id): bool

owns

Hinh 3.68 Biéu dd 16p Art Notify
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3.8.4. Danh sdch biéu dé Iop lién quan dén Article

ArticleController

- articleService: ArticleService

owns

ArticleService

+ userManageArticles(array search_sort_pagination): array

+ userManageArticles(array search_sort_pagination): array

+ adminManageArticles(array search_sort_pagination): array

+ create(int article_user_id, string article_name, string article_slug, string
article_content, string article_file, string article_status, string
article_admin_status): Article

+ update(int article_id, string article_name, string article_slug, string
article_content, string article_file, string article_status, string

article_admin_status): Article
+ delete(int article_i
+ change Showf(int article_id, string article_admin_status): void
+ toggleLikeArticle(int article_id): bool

: void

ArticleRepository

+ createArticle(Article article): Article

+ findArticleByld(int id): Article

+ updateArticle(int id, string article_name, string article_slug, string
article_content, string article_file, string article_status, string
article_admin_status): Article

+ deleteArticle(int id): void

+ getUserArticles(array search_sort_pagination): array

+ searchArticles(string keyword): array

+ toggleLike(int article_id): bool

Article

+ article_id (int)

+ article_user_id (int)

+ article_owner (string)
+ article_name (string)

L) + article_slug (string)

|\ article_content (string)
7| + article_file (string)
e article_status (string)

/| * article_admin_status
(string)

’ article_admin_status): Article

owns

+ adminManageArticles(array search_sort_pagination): array

+ create(int article_user_id, string article_name, string article_slug, string
article_content, string article_file, string article_status, string
article_admin_status): Article

| * update(int article_id, string article_name, string article_slug, string

’| article_content, string article_file, string article_status, string
article_admin_status): Article

+ delete(int article_id): void

+ change Show(int article_id, string article_admin_status): void

+ toggleLikeArticle(int article_id): bool

realizes !

= Artinterface

y: Arti itory

+ createArticle(Article article): Article

+ findArticleByld(int id): Article

+ updateArticle(int id, string article_name, string article_slug, string
‘. article_content, string article_file, string article_status, string

+ deleteArticle(int id): void
+ getUserArticles(array search_sort_pagination): array
+ updateShowStatus(int id, string status): void

+ searchArticles(string keyword): array

Hinh 3.69 Biéu do 16p Article

ArticleCommentController

- articleC vice: ArticleC: vice

owns

ArticleCommentService

+ getC OfArticle(int article_id): array

+ getCommentOfArticle(int article_id): array
+ create(int article_id, int comment_parent_id, int comment_from_user_id,
string comment_content, array comment_to_user_ids): ArticleComment

+ i t_id, string _content): ArticleComment

+ delete(int comment_id): void
+ countTotalComments(array comments): int

ArticleComment

+article_id (int)

+ comment_id (int)

+ comment_parent_id (int)
+ comment_content (string)
"\ + comment_from_user_id
(int)

ArticleCommentRepository

+ getCommentsByArticle(int article_id): array

+ createComment(int article_id, int comment_parent_id, int
comment_from_user_id, string comment_content, array
comment_to_user_ids): ArticleComment

+ updateComment(int comment_id, string comment_content):

ArticleComment
+ deleteComment(int comment_id): void

o+ _to_user_ids
(string or array)

owns

+ create(int article_id, int comment_parent_id, int comment_from_user_id,
t_to_user_ids): ArticleComment
t_content): ArticleComment

string _content, array
|+ i _id, string
,-' + delete(int comment_id): void

use | * countTotalComments(array comments): int

realizes

ArticleCommentinterface

- articleC y: ArticleC itory

N + getCommentsByArticle(int article_id): array

% | + createC: article_id, int t_parent_id, int

' | comment_from_user_id, string comment_content, array

. | comment_to_user_ids): ArticleComment

+ updateC (int
ArticleComment
+ deleteComment(int comment_id): void

_id, string L«

Hinh 3.70 Biéu dd 16p Article Comment

ArticleNotifyController

- articleNotify Service: ArticleNotify Service

owns

ArticleNotifyService

+ notifyOfUser(): array

+ notifyOfUser(): array
+ delete(array notify_ids): void
+ seen(int netify_id): bool

ArticleNotify

+ article_id )

ArticleCommentRepository

+ getUserNotifications(): array
+ deleteMotifications(array notify_ids): void
+ markAs Seen(int notify_id): bool

+ _id (int)

+ notify_type (string)

+ notify_to_user_id (int)

+ notify_from_user_id (int)
+ is_seen (boolean)

+ delete(array notify_ids): void

/| * seen(int notify_

= ArticleNotifylnterface

\ realizes
.| + getUserNotifications(): array

1+ deleteNotifications(array notify_ids): veid

owns

’ + markAs Seen(int notify_id): bool

Hinh 3.71 Biéu dd 16p Article Notify
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3.8.5. Biéu do I6p Message

ChatController

- chatService: ChatService

owns

ChatService

+ listConversation(array search_sort_pagination): array
+ seenC (i i id): bool

+ createMessage(int conversation_i
string message_content): Message
+ deleteMessage(int message_id): void

int from_user_id, int to_user_id,

+ messageOfConversation(int conversation_id): array

Chatinterface

+ getC:

y search_sort_pagil ): array
+ markConversationAs Seen(int conversation_id): bool
+ createMessage(int conversation_i

int from_user_id, int to_user_id,
string message_content): Message

+ deleteMessage(int message_id): void

. .

1_id): array

Message

+ message_id (int)

(int)

+ created_at (datetime)
+ updated_at (datetime)
+ sender(): User

+ message_conversation_id

+ message_from_user_id (int)
+ message_to_user_id (int)}
+ message_content (string)

Conversation

+ conversation_id (int)

(int)

+ conversation_user_id_1 (int)
+ conversation_user_id_2 (int)
+ conversation_status_user_1

+ conversation_status_user_2

+ listC.
+ seenConversation(int conversation_id): bool

+ createMessage(int conversation_id, int from_user_id, int to_user_id,
string message_content): Message

+ deleteMessage(int message_id): void
+ OfC ion(i

(array search_sort_| ): array

_id): array
realizes .i
- Chatinterface
“*“ - chatRepository: ChatRepository
lj§e
‘:‘: + getC ray search_sort_| array
| + marke i i ion_id): bool

{ *+ createMessage(int conversation_id, int from_user_id, int to_user_id,
string message_content): Message

+ deleteMessage(int message_id): void

+ getMessagesByConversation(int conversation_id): array

Hinh 3.72 Biéu do 16p Message
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CHUONG 4: KET QUA TRIEN KHAI

Chuong nay trinh bay chi tiét quy trinh timg budc trién khai hé théng ArtGenix,
tap trung vao vi¢c hién thuc hoéa API backend, giao dién nguoi dung, mo hinh sinh anh
va qua trinh kiém thir hé théng. Chuong néu bat cac mbc quan trong da dat dwoc trong
qua trinh phat trién, gidi thiéu anh chup man hinh hé théng dang hoat dong, va cung cip
danh gia toan dién vé cac két qua hiru hinh tir nd luc trién khai, bao gdm hiéu qua cua

mo hinh sinh anh va két qua kiém thir 4é dam béo tinh 6n dinh va hiéu suat ctia hé thong.
4.1.  Trién khai
Hé théng sir dung Vercel dé trién khai giao dién nguoi dung, Railway dé trién

khai dich vu API backend va co so dit liéu, ciing v6i Kaggle dé trién khai cac API Model
Al tit ca dugc tich hop trong hé théng ArtGenix.

Dich vu Dia chi dich vu Nha cung cap Ghi chu
Giao dién https://artgenix.vercel.app/ 100 deployments/day, 23GB
nguoi dung Vercel size, 100MB static files, 1
(VuelS) concurrent build
API Backend | https://artgenix- Memory per container: 512 MB
(Laravel) production.up.railway.app/ Railway CPU per container: 2 vCPU
Shared disk: 1 GB
viaduct.proxy.rlwy.net Memory per container: 512 MB
MySQL DB Railway CPU per container: 2 vCPU
Shared disk: 1 GB
https://uri.ngrok- P100 — VRAM 16GB — CUDA
API Model | free.app/api/nst Kaggle cores —4 CPU — RAM ~13GB -
Disk working: 20GB
https://uri.ngrok- P100 — VRAM 16GB — CUDA
API Model | free.app/api/gan Kaggle cores — 4 CPU — RAM ~13GB -
Disk working: 20GB
https://uri.ngrok- P100 — VRAM 16GB — CUDA
API Model | free.app/api/lora Kaggle cores —4 CPU — RAM ~13GB —
Disk working: 20GB
https://uri.ngrok- P100 — VRAM 16GB — CUDA
API Model | free.app/api/text2img Kaggle cores — 4 CPU — RAM ~13GB —
Disk working: 20GB

Bang 4.1 Trién khai hé thong
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4.1.1. Vercel Client VuelJS

.
A ® rovyeranmanhars projects Hekey artgonix 3 swpEtokets 5 Foodback O [0

Overview  Deoloyments  Anaiytics

artgenix © Rogostory  Usage  Domains |||||||||

Production Deployment Buldlogs  Runtimelogs 'O Instant Roback
Groms e e - -»
Getinspired B¢ & " a@
Then get started . i
Allon & ArtGenix ! ® Ready  Jun 4 by NauyenVanMarn-&l @)

¥ man

06742624 refactor : home public - eft - ight

> Daploymant Configuration o

To update your Production Deployment, push to the i1 branch.

Firewall 241 & Enabla Bet Prasscton ’ Observabisty 6 Analytics

0 ® A

Enable

Firewall is active E

Deployment Details 2, share

@ Artcenix

— R, ke g = Created Status Time to Ready Environment
@ NouyenvanMa.. Jun4 Ready Latest {9 1m 3s 3d ago Production  Current
. - Domains
Get inspired B¢ ,
- @ artgenixvercelapp +1
Then get started L9 artgenix-git-main-nguyer ojects.vercelapp
All on & ArtGenix! < artgenix-d600Ifgbl Js-prol app
Source
19 main

-0~ e742624 refactor : home public - left - right

> Deployment Configuration @© Fluid Compute @ Deployment Protection € Skew Protection

> Build Logs

imass @

> Deployment Summary = Resources °

> Assigning Custom Domains °
Runtime Logs Observability ‘Web Analytics Not Enabled ‘Speed Insights Not Enabled
View and debug runtime logs & errors Monitor app health & performance Analyze visitors & traffic in real-time Performance metrios from real users

Hinh 4.1 Trién khai Client VuelS 1én Vercel

v & AnGenix x + - o x
€ 5 © % hitpsy/argenixvercelapp Er e lsinon @
Gé d‘ ’fg enix @ Community & Generate Arts @ Explore 2 Account o
(BF Geverative Art X Secial Wetsork

Get L’nspc'rea/ EFE
Then get started @
Al on & a4rfgen£x /

Hinh 4.2 Két qua trién khi Client VueJS
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4.1.2. Railway Backend Laravel API

% nurturing-purpose production

(9 WETEV

Deployments

O laravel

artgenix-production.up.railw...

Architecture

artgenix-production.up.railway.app

% Redeploy Railway

> HISTORY

nurturing-purpose production

) laravel 3

ACTIVE

artgen

o laravel

artgenix-production.up.railw... Details Build

é nurturing-purpose production

) larave

0 laravel

artgenix-production.up.railw...

Architecture

631283

ix-production.up.railway.app

Logs  Deploylogs  HTTPLogs

| /3s/app. 15 LICENSE .txt | 336 bytes |
| css/app.css | 1 bytes |
L 1 i

Vv Mix: Compiled successfully in 1.70s
webpack cospiled successfully

[11/12) RN npm run prod ¥ 3s
[12/12] COPY . /app
[12/12] COPY . /app V 75ms
importing to docker

[auth] sharing credentials for production-asia-southeastl-egsgla.railway-registry.com

[auth] sharing credentials for production-asia-southeastl-eqsgla.railway-registry.com v @ms
importing to docker V 155

=== Successfully Built! ===

Run

docker run -it production-asia-southeastl-eqsg3a.railway-registry. con/e42d5f71-1a35-43ae-a044
blbdeab6@bb: 36312837-61b-4dba-abch-05747115ch75

Build time econd:

Architecture

Metrics

Memory

Hinh 4.3 Trién khai backend API Laravel 1én Railway
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v @ taravel| Raitway X @ Larave x JoE - 8 X

C % artgenix-productionup.railway.app % @

4

Documentation > Laracasts

Laravel News = Vibrant Ecosystem

TP H® " MEOEGECECPMNAAC MO + M@ % @ woaew I w

Hinh 4.4 Két qua trién khai backend API Laravel

4.1.3. Railway MySQL

:3 nurturing-purpose production Architecture

MySQL

Deployments

O laravel

artgenix-production.up.railw... gondola.proxy.riwy.net

'. mysql:9

E nurturing-purpose roduction Architecture
w g-purp p

() laravel

artgenix-production.up.railw..

Tables
albumings art_comments art_likeds art_notifies
article_likeds article_notifies articles arts conversations

failed_jobs img_contents img_styles messages migrations
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% nurturing-purpose production Architecture

Metrics

0 laravel

artgenix-production.up.railw...

Memory

Hinh 4.5 Trién khai co so luu trit dit liéu MySQL 1én Railway

v . AntGenix Railway
" schema

SELECT = FROM WHERE - AND TABLE_NAME- M0 1S NOT MULL

SHOW CREATE TABLE

SELECT +c.CONSTRAINT_NAME, FROM as cc, AS tc WMERE ©c.CONSTRAINT_SCHEMA='rai AND . TABLE_NAME: a0
SELECT * FROM LINIT 1000;

n:c D) Connected: 00:00 n MysQL 930 erver time: 842 PM O lde

Hinh 4.6 Két qua trién khai co s& luu trir dit liéu MySQL

4.1.4. Kaggle Flask Ngrok API Model

vk Kaggle Notebook Editor x o+ - o0 x
B @ % kagglecom/code/vanmanh2dut/api-nst/edi Ca % in} @
APINST
- &, Share & Sawve Version 0
Fle Edt View Run Setings Add-ons  Help _
- ¢ - . y &
+ X 00O » Code . Q@ Notebook
resuit_ing,
® Input -~
k4 + Agdinput 1 Upload
except Exception as e:
o return jsonify({'error': str(e)}), 500 DATASETS
A print("ok")
<«
Output (72KiB / 19.5GiB) ~
= + Code |+ Markdown
]l C o working 3]
o
BEMBDAKYBDV 1 FoEQTzoSdy4UF _mZ t6Y6Kue 7 tNNXFPABLT
a) Table of contents ~

| APLva - styte ma

125008
. Session options ~
1 nfig
GPU P00
. Quota 0003 1 30 hes - Link to Cokab Pra for more Cuota

Hinh 4.7 Cong khai API Model Al thong qua Flask & Ngrok trén Kaggle
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Ung dung sinh anh nghé thudt sir dung mé hinh hoc sdu

4.2. APIs Server

Hé thdng da trién khai hon 136 API service cung voi 4 API Model API dé hd
trg ddy du cac tinh nang cdt 18i ctia ArtGenix.

Cmder

Hinh 4.8 Danh sach API ciia hé thong
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Ung dung sinh anh nghé thudt sir dung mé hinh hoc sdu

4.3. Giao dién irng dung
4.3.1. Trang chu

Gé a‘rfg enix @ Community & Generate Arts ® Explore 2esignup | [ Aiog
(BF everative act X Ssoial Netmork

g et L'nsp[rea/ 3?5
Then get started @
Al on & ArtGenix [

Hinh 4.9 Trang chu

4.3.2. Nhom chirc ndang Xdc thwc va Cai dat tai khodn

64 ArtGenix @ Community © Generate Arts ® Explore 2esgnup |[9iogn
B0 crotiun At K Sontad aetmuet

&
Welcome to ArtGenix

.( £og in to
generate art

and exp/ore /

4] LOGIN

Hinh 4.10 Bang nhap

G’é drf.‘gem'x @ Community I8 Generate Arts @ Explore &+signup || *lLogin

&4

Y
Welcome to ArtGenix

+ REGISTER

Hinh 4.11 Béang ky
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

G’é d‘ "fg enix @ Community & Generate Arts @ Explore

n up ‘ <] Login
Generative Art X Socdal Network [Cieaci

Reset password

@ New password

@ Confirm new password

Hinh 4.12 D3t lai mat khau

h ) = Emall: capstone. 10project al@gmall.com
M ArtGenix = ‘ & ArtGenix | Account seftings in) R, Hatline 24/7 Phone: 0875159695
GADCDunt se“mgg
B INFORMATION [J CONTACT INFORMATION
. .
&0 Manage Admin 2= Name . Phone -
# Avatar
Van Manh Al +84 0123699999
12 manage User
#f Username &= Email
© chat manager_art manager_art@yopmail.com
s
® Manoge Tag & Role
Manager
B System Img Content
B8 SAVE
£ systemimg Style
& system At P Change password
B system Article @ CHANGE

ER System Album

£ System Enum

Hinh 4.13 Cai dat tai khoan

4.3.3. Nhom chirc nang Qudn ly nguoi dung

= . Hotline 24/7 Phone: 0975159695

i: capstone.1 T o
64 AR = I # ArtGenix | Manage Admin naemn ® Email: capstone. 10project ai@gmail.com O orer
)

26 Account setting 20 Manage Admin

5 v All v ] v Increase v Q  Enter something to search &+ Add Admin

Manage Admin
¢ | ®© = Name = Email 2 Username  Phone @ status 20 Role Updsted
282 Manage User g
“ o1 Van Manh Al manager_sr@yopmail.com manager_art 0123699999 Active Manager 71812025
b

Chat
Manage Tag 2 2 l Super Admin super_admin_art@yopmail.com ‘super_admin_art 01236000333 Q SuperAdmin v 1612028
System Img Content

s 3 Admin admin_ant@yopmail.com admin_art 01236333999 e Admin v 91512025

4 ;' Admin Song Tosn admin_songtoan@yopmail.com admin_songtoan 0957891234 e SuperAdmin v 11612026

System Art

System Article P Ne
s 5 v
4

Prev - 23 5 Next

Admin Céng Cudng admin_ ‘admin_congeuong 0957891235 Admin v 982028

(]
®
e
& system Img Style
E
=]
=

System Album

Hinh 4.14 Manager, Super admin quan ly admin
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Ung dung sinh anh nghé thudt sir dung moé hinh hoc sau

2+ Add Account Admin

2= Full Name
Full Name

& Email
Email

20 Role

Admin

Hinh 4.15 Thém tai khoan admin

=  Emat: capstone. 10project ai@gmall.com V)

4 neEn @ > Help

66 ArtGenix = S Angent] Manige User € R, Hotiine 24/7 Phone: 0975159685 ] e
»

20 Account setting 42* Manage User

5 v D v Increase v Q  Enter something to search
20 Manage Admin
£ ® 2 Name & Email 2 Usemame , Phone @ status ZcRole  Created  Updated
282 Manage User
O = NguyénVanManh  nguyenvanmanh2001iti@gmail.com hivanmanh 0961237890 @ User 352025 9152026
@ chat
® Manoge Tag O = 1w Van Manh DUT vanmanh.dut@gmail.com vanmanh_dut 0857891239 Q User 3152025  1/6/2025
8 system Img Content
R 5 Van Thien buongtaynhenhang9@gmail.com vanthien 0987891241 @ User 352025 11612028

System Img Style

0O s u Nguyén Thi My An i i i i @ User /52025  1/6/2025
System Art

System Article
= s 13 Mai Thi Kim Khanh ‘maithikimkhanh@yopmail.com kimkhanh 0975331234 e User 3/5/2028 1/6/2025

System Album

n B ©®

Prev - 2 3 8 Next

Hinh 4.16 Admin quan ly User

4.3.4. Nhém chirc ning lién quan dén Tag

. 8 Email: capstone. 10project.ai@gmail.com |
. H

@) ariceni = || Aicenin Manage Tag syt e ot 247 Prone 075150085 #|orer
8 Account sefting W Manage Tag System

5 v A1 v Al v b v Decreasing v Q@  Enter something to search [ +create Tag
2y Manage Admin -

o ¥ ® Tag Name &Tag Trpe & Tag Status B Created at 8 Updated at 2, Action

et -
288 Manage User o o newtag art Ans Show 11872025 11612025 “0
© chat u] P New Tag Style Img Styles Show 11612025 11612025 W
® Manage Tag u] n New Tag img Img Contents Show 10612026 11612026 [C
83 system Img Content [u] " Machine Learning Arts Show 11872026 1812025 [ |
S systemimg Style o s A Ans Show 11612025 1812025 (£ |
£ systemArt

Prev 2 3 48  Next
B Ssystem Article
ER system Album

Hinh 4.17 Admin quéan ly Tag
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+ Add New Tags

W Tags Name
120 -] inuioonet ] cyieans

o Tag Type

Arts

Hinh 4.18 Admin thém Tag

“ Update Tag
W Tag Name
Machine Leaming
o8 Tag System Status

Show

Hinh 4.19 Admin chinh stra Tag

¥ petete Tag

A Warning: This tag will be permanently deleted from the system !

% Machine Learning

l Close H W Delste

Hinh 4.20 Admin x6a Tag
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Ung dung sinh anh nghé thudt sir dung moé hinh hoc sau

W Many Delete Tag System

A Warning: These tags will be parmanently deleted from the system !

¥ 1. new tag art

® 2. New Tag Style

¥ 3. New Tag Img

W 4. Machine Leaming

®5.Al

| Close || W Delete

Hinh 4.21 Admin x6a hang loat Tag

L] Many Change Tag System Status
A Wamning: These tags will change the display siatus on the system !

¥ 1. new tag art

¥ 2. New Tag Style

% 3. New Tag Img

¥ 4. Machine Learning

®5.A

Close H & Hide | b Show

Hinh 4.22 Admin thay d6i trang thai hién thi Tag

4.3.5. Nhém chirc ning lién quan dén Img Content

& Email: capstone. 10project.ai@gmail.com ( ‘
" © i3 4 He
eé ArtGenix = ‘ & ArtGenix | Manage Img Content System nEm R Hotline 2477 Phone: 0975159695 | O orep
Y/ 5
25 Account setting B Manage Img Content System
5 v Al v Al v Al v D v Decreasing v Q  Enter something to search of’ Shows ‘
20 Manage Admin
: i s
B @ img Content Name Yimg Content File o Status @ Status Show ® Tags @ Albums a -
Owner 0 Updated  Action
2e2 Manage User ublic
® Porwrait
@ chat ® Mountain
Cdu vang D4 Ning )
[/
8 o admin  Public @ ® Forest 11612025 [0}
® Historical
Manage Ta
® ge Tag ® New Tag Img
8 system Img Content ®acsasc sttt
® tesettt
o ® refactor tag albu
& systemimg Style 8 = testil admin  Public @ A% 16208 @
® refactor tag albu
m 1222 Lo
£ System Art
B system Article
s asdasd admin  Public @ ®sdasd ®asdsad 162028 @
= system Album

5,0 Van Manh Al

Hinh 4.23 Admin quéan 1y Img Content
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Glé ArtGenix =
B System Img Content
£ SsystemImg Style
£ System Art

I8 system Article

ES system Album

@ system Statistical
¥ imgstyle

@ At

B Article

& Many Change Img Content Show Status ®

A Warning: These img contents will change the display status on the system !

P9 Cau vang Da Nang Update

B test11

P afafafasfasf

Close || W Hide || @ Show

© View Image Content

Hinh 4.25 Admin xem chi tiét Img Content

& Emai: capstone. 10project al@gmail.com
4 © il 2 orep
&7 ArtGenix | Manage Img Content nem R, Hotline 24/7 Phone: 0975159695 | Orelp
Y Manage Img Content
5 v Al v Al v D v Decreasing v Q| Enter something to search + Create
e - 5
# @ Img Content Name #Yimg Content File Status Status ® Tags @ Albums e 2, Action
Public Show ———.
® Portrait & Mountain @ Album
- Cu vang D3 Niny |
# = up:m N Public Show  ®Forest ® Historical ~ 11812026 [oXCA |
® New Tag Img @ acss
®acsasc ®testl!
» sttt
0 = testtt Public Show ® refactor tag album 11 11612026 [oXr Al |
® refactor tag album 12
2 =
0 = asdasd Public Show  ®sdasd @asdsad wns OFW
= ® create new tag 1 -
O = afatafastast Public Show 11612025 4
- [ St o gy e orw

Hinh 4.26 User quan ly Img Content
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% Add New Img Content

#img Content Name

New Img Content

7. Img Content Image ® Attach image to Tags

i < Forot ] i

& Add image to Albums

(oo orers | i~

@ Status Public

Public

Hinh 4.27 User thém Img Content

& Update Img Content

B¥Img Content Name

Céu vang Da Ning Update

#. Img Content Image @ Attach image to Tags

@ Status Public

Public

Hinh 4.28 User chinh stra Img Content

[ ] Delete Img Content

A Warning: This Img Content will be permanently deleted from the system !

P Ciu vang Da Nang Update
® Portrait ® Mountain ® Forest ® Historical ® New Tag Img
@ Album 1 Contents Album 2 Contents @ Abstract & a

Close || W Delete

Hinh 4.29 User x6a Img Content
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¥ \any Delete Img Content ®

A Wamning: These content imgs will be permanently deleted from the system !

#. - B3 CAu vang Da Ning Update

Close || W Delete

Hinh 4.30 User x6a hang loat Img Content

[l Many Change Img Content Public Status ®

A Waming: These img contents will change the display status on the system !
P Céu vang Da Ning Update

Py testit

P afafafasfasf

Close || @ Private ‘Ol’ubhc

Hinh 4.31 User thay d6i trang hang loat trang thai cong khai Img Content

4.3.6. Nhom chire néng lién quan dén Img Style

al

R, Hotline 24/7 Phone: 0975159695

G’é ArtGenix

l & ArtGenix /| Manage Img Style System nEmn 8 Ernal; cape e Gproject l@gme.com: ‘ B| Orep J

2 Account setting ¥ Manage Img Style System

5 v All v Al v Al v D v Decreasing v | Q  Enter something to search ' Shows |
2o Manage Admin
I d a &
= W img Style Name BV img Style File e Status @ Status Show » Tags @ Albums
Oowner o0 Updated  Action
382 Manage User b
® Abstract Expressioni
© chat sm
® Art Nouveau
# New Img Style Update sdmin  Public @ S 2028 @
W Manage Tag ® Abstract ® Animals
® New Tag Style
8 System Img Content
® Abstract Expressioni
am
8 system img Style i M D':;,s)uem““ admin  Public @ ® Fauvism  ® Abstract 12028 @
® refactor tag album 1
pred

£ SystemArt

I8 System Article
4 André Derain's Landscape

ydeni P ® Fauvism  ® Abstract
admin rivate
near Chatou (1904) @

® test1l e O

ES system Album

Hinh 4.32 Admin quan 1y Img Style
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& Many Change Img Style Show Status

A Waming: These Img Styles will change the display status on the system !

¥ New Img Style Update

¥ André Derain's L'Estaque (1905)

# André Derain's Landscape near Chatou (1904)

% Early Renaissance 2

Close ‘ W Hide || @ Show

Hinh 4.34 Admin xem chi tiét Img Style

8 Emall: capstone. 10projectai@gmail.com
" ¢ ArtGenix = ‘ Hel|
66 ArtGenix = ” | Manage'img Style nemn R, Hotline 24/7 Phone: 0975159695 | orep
)
B system Img Content ¥ Manage Img Style
5 v All v Al v D v Decreasing v | Q@  Enter something to search + Create
€ SsystemImg Style =
p @
O « ® img Style Name PYimg Style File DR, | s ® Tags @ Albums & 3, Action
€ systemArt Public i Updated
B Ssystem Article ® Abstract Expressionism
t4 ® Art Nouveau
0 | - New Img Style Update Public Show ®Cityscape @ Abstract 11612025 [oXr A |
ES system Album @ Animals
® New Tag Style
@ System Statistical
® Abstract Expressionism
Py img Content 0 = A"""D'::'GZIL Magno Public Show  ®Fauvism ®Abstract 11672025 loXr a1
® refactor tag album 1222 @ refactor ta
¥ imgstyle
@ At .
g André Derain's Landscape ® Fauvism @ Abstract g
. near Chatou (1904) il e ol |~ 11512026 [oXrA |
B> Article
T van Manh A
Manager S T =
= w i Danaieeanna 2 Ouniin - : “arminne PN

Hinh 4.35 User quan ly Img Style
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+ Add New Img Style
¥ Img Style Name
New Img Style

7. Img Style Image W@ Attach image to Tags

Abstract x | Abstract Expressionism x
[ Aviract x| Abetract Bxprassioniam X |

& Add image to Albums

[z 5]
@ Status Public

Public

Hinh 4.36 User thém Img Style

@ Update Img Style

¥ Img Style Name

New Img Style Update

# Img Style Image W Attach image to Tags

Abstract Expressionism
[noumsns ] covscpn
i~

New Tag Style x

& Add image to Albums

St | sirc -
D G

New Album Style x
@ Status Public

Public

Hinh 4.37 User chinh stra Img Style

] Delete Img Style
A Waming: This Img Style will be permanently deleted from the system !

% New Img Style Update
® Abstract Expressionism @ Art Nouveau % Cityscape @ Abstract
@ Animals ® New Tag Style
@ Album 1 Styles @A

& New Album Style

Close W Delete

Hinh 4.38 User x6a Img Style
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W Many Delete Img Style

A Warning: These style imgs will be permanently deleted from the system !

% New Img Style Update

% André Derain's L'Estaque (1905)

% André Derain's Landscape near Chatou (1904)

% Early Renaissance 2

Hinh 4.39 User x6a hang loat Img Style

& Many Change Img Style Public Status

Close || W Delete

A Warning: These Img Styles will change the display status on the system !

¥ New Img Style Update

# André Derain's L'Estaque (1905)

¥ André Derain's Landscape near Chatou (1904)

® Early Renaissance 2

Close

1 & Private

S Public

Hinh 4.40 User thay d6i trang hang loat trang thai cong khai Img Style

4.3.7. Nhém chirc ning lién quan dén Art

G'é ArtGenix =
2 Account setting
20 Manage Admin

382 Manage User

@ Chat

® Manage Tag

B3 System Img Content
& SsystemImg Style
I8 System Article

ES system Album

Y Manh Al

& ArtGenix | Manage Art System

nam

® Email: capstone. 10project.ai@gmail.com
R, Hotline 24/7 Phone: 0875159695

‘ 0} @ Help ’

@ Manage Art System

5

#

2

All v All v

® Art Name B Ant File

A painting of cat with

style Van Gogh Lol
Tranh Phong cinh admin
Chan dung tj phi o

BillGate

Al

e
Status
Public

Public

Public

Public

@ Status Show

E

Decreasing

Al v

® Tags

© TextZimage

® Claude Monet
 Cityscape

® Diffusion LORA
1024 ®cascase

© CycleGANs

® Claude Monet

® Edvard Munch

® Early Renaissance
® Cityscape
®CycleGANs ® 1024

® cascase

© Neural Style Transfer
® Claude Monet

® Neural style transfer
® CycleGANSs

Hinh 4.41 Admin quan ly Art

Q  Enter something to search

@ Albums

Al

Updated

11612025

11612025

11612028

o Showsi‘

2

Action
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@ Many Change Art Show Status

A Wanning: These Arts will change the display status on the system !

B A painting of cat with style Van Gogh

B Tranh Phong cénh

B3 Chan dung ty phu BillGate

PY Art Draft Neural Style Transfer

Close || R Hide || @ Show

@ View Art

A painting of cat with style Van Gogh

A painting of cat with stybe Van Gogh

Hinh 4.43 Admin xem chi tiét Art

' Email: capstone. 10project ai@gmail.com (
2 s Q S ‘ Hel
Gé ArtGenix = S APanAll Marage Atk nemn R, Hotline 24/7 Phone: 0975159695 ‘ #| orer
)
@ Manage Art
& SystemImg Style
5 v Al v All v All v Al v Al v D v Decreasing v | Q  Enter something to search
System Art © Generate Art | | + Create | | i Detetes | | @ Publics
- o ol &
System Article B ® Art Name B Ant File Status Status ® Tags @ Albums i 2, Action
Public Show .
ER system Album
© Textzimage
@ Ssystem Statistical ® Claude Monet & Fauvism
R System Statistica = A painting of cat with
8 o ety Viss Qagh Public Show ® Cityscape - 11612025 [oXr A |
 Diffusion LORA  ® 1024 @ Diffusion
P Img Content ®casease
¥ imgstyle © CycleGANs .
® Claude Monet 4
® Edvard Munch v
Art 2 Tranh Ph h Publ sh ® 11612025 4
) s o g > Sorly Howaiovion c oW
® Cityscape ® CycleGANs ke
B Article %1024 ®cascase =
& Abum © Neural Style Transfer
® Claude Monet =
Chan dung ty phu ® &
] 'ubli
8 = oot Public Show ® Neural style transfer > 11612025 [oXr A |
® CycleGANs =

Hinh 4.44 User quan 1y Art
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+ Add New Art

@ Art Name

New Art

#. ArtIimage W Attach image to Tags

Claude Monet x | CycleGANs x
Cityscape x | Diffusion LORA x

& Add image to Albums

Color Field Painting x

¥ Image Content ¥ Image Style
PP Bau trovi va céc ting may N -<s/ Abstract 4 g

© Art Model Type S Status Public
Neural Style Transfer Public
B Art Description

B I UGS dIEE X, X EE » Norma : A & SansSerf
8 f &

At Description

Hinh 4.45 User thém Art

© Update Art

@ Art Name

Apainting of cat with style Van Gogh

. Artimage W Attach image to Tags

 love wont | ivecave - [N
[Gimion comn - T ze T cseace -]

& Add image to Albums

D T

¥ Image Content ¥ Image Style

@ Art Model Type O Status Public

Text2image Public

B Art Description

B I US"®»iIiE=x x*E E » Nomal ¢ A K sansSeiif : = © @
8 i k&

Apainting of et wih sty Van Gogh

Hinh 4.46 User chinh stra Art

W pelete Art

A Warning: This Art will be permanently deleted from the system !

BV A painting of cat with style Van Gogh

@ Text2image
® Claude Monet ® Cityscape ® Diffusion LORA @ 1024 ® cascasc

‘ Close ‘ W Delete

Hinh 4.47 User x0a Art
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W Many Delote Art

A Warning: These arts will be permanently deleted from the system !

BV A painting of cat with style Van Gog

B3 Tranh Phong canh

B Chén dung ty phi BillGate

i P Art Draft Neural Style Transfer

& Many Change Art Public Status

h

A Waming: These Arts will change the display status on the system !

BYA painting of cat with style Van Gogh

B3 Tranh Phong canh

B3 Chan dung ty phu BiliGate

PV Art Draft Neural Style Transfer

Close ‘iDe‘ele

Close || @Private || @ Public

Hinh 4.49 User thay doi trang hang loat trang thai cong khai Art

4.3.8. Nhém chirc ning lién quan dén Article

G’é ArtGenix =
26 Account setting

20

Manage Admin

28 Manage User

@ chat

@ Manage Tag

& System Img Content
& systemImg Style
£ system At

I8 System Article

ES Ssystem Album

V&n Manh Al

Manager

‘ & ArtGenix | Manage Article System

nemn

® Email: capstone. 10project al@gmail.com
R, Hotline 24/7 Phone: 0975159695

@ o |

B Manage Article System

5 v Al voA v Al v D v Decreasing v Q Enter something to search
2
# ® Article Name PV Article File Status @ Status Show ® Tags & Albums
Owner
Public
® CycleGAN for Art @ Album 1 Art
Generation s
Machine Learning Co bin || Lesson TP Tr——y =
# 01: Solugc vé Machine Learning samin  puic @ asbeinomn
Update
WAl ®CycleGAN
®Diftusion @Al
® Neural Style Trans.
forin Art
Neural Style Transfer With ® Machine Learning
« o wor  puic @
TensorFlow Al
® Neural Style Trans .
fer -
® CycleGAN for Art
& Generation
B £ CycleGAN: Toking itHigher-Partd v puic @
an o s i ~ ® Machine Leaming
SAI $CycleGAN
“ Style transfer with CycleGAN e  admin  Public o]

Hinh 4.50 Admin quan ly Article

o Shows |

&
Updated

/612025

1612025

251612025

11612025

2

Action

(o]
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& Many Change Article Show Status

A Warning: These Articles will change the display status on the system !

P Machine Leaming Co ban || Lesson 01: So lugc vé
Machine Learning Update

3 Neural Style Transfer With TensorFlow

B CycleGAN: Taking It Higher- Part 4

B3 Style transfer with CycleGAN
C - e

:

Close || R Hide || @ Show

© View Article

%)

Machine Learning Co ban || Lesson 01: So lugc ve Machine Learning

ML that chat la gi?

Arthur Samuel, nguéi tién phong trong linh vuc tri tué nhan tao va Iap trinh game, da dat ra thuat nglr “Machine Learning™.
Ong dinh nghia may hoc 12 mot “Linh vuc nghién ciru cung cAp cho may tinh kha nang hoc hdi ma khong can 1ap trinh ro
rang”. Theo cach phd thong hon, Machine Leaming (ML) c6 thé dugc gidi thich 1a ty dong hoa va cai thién qua trinh hoc tap
ctia may tinh dya trén kinh nghiém cua chiing ma khéng dugc Iap trinh thyrc sy, tire 1a khng co bat ky sy tre gitp nao cla

Hinh 4.52 Admin xem chi tiét Article

.  Email: capstone. 10project mail.com =
6’ ‘/’ s o o ArtGenix | Manage Article [£]c]in] Gl S i oo B| Orep

Y Manage Article
System Img Style

5 v Al v Al v D v Decreasing v Q  Enter something to search + Create | | W Deletes ‘ & Publics
System Art e & 5
2 ® Article Name BV Article File Status Status. ® Tags & Albums 2/ Action
Public Show e
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Genarative Art K Social Netmork
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Articles > Machine Learning - Téng quan vé Machine Learning

Van Manh Al
. 2025-05-04 12:38:37 AM -
B Machine Learning - Téng quan vé Machine Learning

(5

Machine learning la gi?
Machine learning (May hoc) 18 mét [inh vye trong tri tué nhdn tao (Al) ma nghién clu vé vide xdy dung cac hé th&ng 6 khd nang ty hoc va cai
thién tir kinh nghiém ma khéng cén dugc Iap trinh cy thé, May hoc sir dung cac thuat todn va m hinh dé phén tich di ligu, tim ra cac mau va tao
ra dy doan hoéc‘quyét dinh dya trén diF ligu do.
Lich sr phat trién cda méay hoc X
Machine learning c6 ngudn gbc tir cac nghién ciru vé tri tué nhén tao va hoc may tir nhing ndm 1950 va 1960. Trong giai doan nay, cac nha
nghién ciru da tap trung vao viéc phat trién cac thuat toan va mé hinh dé giup may tinh tw dong hoc tir dir lidu.
Trong nhirng ndm 1980 va 1990, may hoc da tién bé dang ké nher vao sy phét tridn cla cac thuat todn hoe may va sy gia ting vé sic manh tinh
todn ciia may tinh. Cac phuong phap nhu hoe tang cudng, hoc sdu va hoc tap c6 gidm sét da duoc phat trién va 4p dung rdng rai frong cac ing
dung thyc té
Trong théxi gian gén ddy, sy phat tridn cda cing nghé va si gia ting vé kha ning tinh todn da mé ra nhidu co hdi méi cho may hoe. Cac thuat toan
hoc may phirc tap nhu mang no-ron sau va hoc ting cudng da dat duoc nhing thanh tuu dang ké trong cac Iinh vire nhu nhan dang hinh anh, xir
I ngdn ngl tur nhién va tur dgng 14i xe.
Email la gi? Nhirng didu can biét vé email- Cach tao don gian
Discord la gi? Huéng dén sir dung Discord mién phi cho nguéri méi chi tiét nhat

Hinh 4.81 Trang chi, xem bai viét chi tiét
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9 Like QG 41 Comments

@ Like 3 Comment (e Share

Tran Van Vi
admin_art v& nhatminh Bai viét hay qua! @ @

05.25 075345 P14y Reply
Hide 9 replies

9 aamin
admin_art1 Thanks, minh sé& ra bai moi! §7 (' V" ")\
20250525 075345 P\ 4y Reply
Hide 2 replies
Tran Quang Hung
admin_art va tranthuyduong R4t vui ban dng ho! & @
2025-05.25 075345 M 4% Reply
ﬁ Admin Song Toan
huonggiang va artgenix_user6 Cam on ban! 3% &
™ 4y Reply

. Mai Van Hoang

haananhue VA admin artd CAm on han d4 auan tAm! (*AT7A) @D

20250525
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Ung dung sinh anh nghé thudt sir dung mé hinh hoc sdu

Gé 04 ’tg enix S Community & Generate Arts @ Explore & Account o
/]

Generative Art X Social Network

Van Manh Al @
240 Arts @

7 Articles B
ED INTRODUCE YOURSELF . Hey Van Manh Al , do you have anything to share 2
2~ Van Manh Al
@ 240Arts > 7 Articles Van Manh Al
2025-06-0102:35:17 PM
L. CONTACT INFO
& manager_art@yopmail.com %, 0123699999 » Machine Learning Co ban || Lesson 01: So lugc vé Machine Learning Update
&
& BOARDS ALBUM ART Machine Learning Co ban || Lesson 01: So lugc vé Machine Learning
ML that chat la gi?
Arthur Samuel, ngudi tién phong trong inh vire trf tug nhan tao va I4p trinh game, da dat ra thuat ngar
“Machine Leaming”. Ong dinh nghia mdy hoc 1a mét “Linh vire nghién ciru cung cdp cho may tinh kha
,- Sky - \engogh nang hoc hdi ma khong ¢An 14p trinh 16 rang”. Theo cach phé théng hon, Machine Leaming (ML) c6 thé
(SOl (Harm) duac giai thich 1a ty ddng hoa va cai thign qué trinh hoc tap cila may tinh dya trén kinh nghiém cia
ching ma khdng dugc I4p trinh thire sir, tire 14 khdng c6 bat ky sy tro' gitip ndo cda con ngudi. Qué trinh
bt dAu bina vide cuna el da lidu chit lona tht va sau d6 dao tao mav mée (mav tinh) bina cach xAv
6/ Art g enix @ Community © Generate Arts ® Explore 2 Account Y
@ 240Arts B 7Articles Van Manh Al

%, CONTACT INFO 2025-06-01 02:35:17 PM

& manager_art@yopmail.com %, 0123699999 » Machine Learning Co ban || Lesson 01: So lwgc vé Machine Learning Update
)
BOARD ALBUM ART SKY C Machine Learning Co ban || Lesson 01: So luge vé Machine Learning

ML that chat la gi?
Arthur Samuel, ngusi tién phong trong linh vurc tri tué nhan tao va Iap trinh game, da dét ra thuat ngr
“Machine Leaming”. Ong dinh nghia may hoc Ia mét “Linh virc nghién ciru cung cép cho méy tinh kha
néng hoc hdi ma khéng cén Iap trinh 16 rang™. Theo cach phd théng hon, Machine Learning (ML) c6 thé
duorc gidi thich Ia ty ddng héa va cai thién qua trinh hoc tap cia may tinh dya trén kinh nghiém cua
chiing ma khéng dugc 1ap trinh thyre sy, tirc 1a khdng c6 bét ky sy tro gidp nao ca con ngudi. Qua trinh
bét d4u bing viéc cung cdp da ligu chét lugng tt va sau d6 dao tao may méc (mdy tinh) biing cach xay
dyng cac md hinh may hoc sir dyng dir liéu va cac thudt todn khac nhau. Viée lya chon thuat toan phy
thude vao loai dar lidu va loai nhiém vy dang cb géng tv déng héa

6Like 1 Comments
béu o xanh béu ol xanh
@ vanManh Al @ vanManhal Q Like 3 Comment [ Share
Van Manh Al
n 2025.05-04 12:38:37 AM .
m B Machina | aamina - TAna auan vé Machina | aarnina

Hinh 4.84 Trang chu, xem trang ca nhan
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Explore See what's new on ArtGenix
¥ I a, 1-7 *

® Claude Monet ~ ® Monet

® Claude Monet & Monet
Bure tranh theo phong cach Monet

® Claude Monet  ® Monet

Birc tranh theo phong cach Monet

Burc tranh the cach Monet
@ vanManh Al BcEENae (SN e e e @ VanManh Al
Bire tranh theo phong csch Monet 2
® Claude Monet ~ ® Monet ,,

@ vanmanhal

o

Burc tranh theo phong cach Monet
@ vanManh Al

Hinh 4.85 Trang chu, khiam pha céc tic pham nghé thuét
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Enter something to search

Explore what art related to this tag is on ArtGenix Claude Mone

- = S e r
) — |

o 5 @O

Bire tranh theo phong cich Monet @ Claude Monet  ® Monet @ Claude Monet & Monet

@ vanManh Al Bure tranh theo phong cich Monet Birc tranh theo phong cich Monet
@ vanMann Al

@ vanManh Al
TS T
i

¢  ®ClaudeMonet ®Cityscape > < ® Claude Monet  ® Baroque
A painting of cat with style Van Gogh Binh hoa theo phong cich Abstract Update
@ vanManh Al @ vanmanh Al

Hinh 4.86 Trang chii, xem tic pham nghé thuét theo tag
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BV i i s it e e —
Enter something to search
Van Manh Al Save
Birc tranh theo phong cach Monet 10 @ QHED 178
Q Like J Comment (@ Share
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CycleGAN tao ra thé nay 42 Siéu 4n tuong! 8 ~(= V =)>
2025-05-2508:01:09 PM 49 Reply
Hide 4 replies

Tran Quang Hung

admin_art7 va artgenix_user8 Rét vu ban thich tac phim! 8¢5 0_©
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Hide 1 replies
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20254
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e
g & Q Van Manh Al Save
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Q Like {3 Comment @ Share

& Super Admin

nhatminh va hivanmanh (o _ )

2025-05-25 08:01:09 PM 49 Reply
Hide 4 replies

é. Dang Van Nhat |

admin_songtoan va huyhien (*w )¢
2025-05-25 08:01:09 PM 4% Reply
Hide 1 replies

ﬁ Lé Hoan Van
Thanks nhé! @ ©

2025-05-25 08:01:09 PM 49 Reply
. Enter text tion the user n
a

Add Art To Album

& Add art to Albums

ore + | xcamege
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64 Arfgenfx S Community 8 Generate Arts W Explore A& Account [ ﬂ
(BF conerative Art X Sccinl Retmork e
Neural Style Transfer VGGI6
P Image Content ¥ Image Style © Image generation time
Selant on i Estimate Runtime: 13.01 seconds.  feset parameter
# Upload Image Content ‘# Upload Image Style 4 cENERATE ART

& &

11 Image quality (Resize)

O Low (256px) ® Medium (512px) O High (1024px)
I3 Epochs 220
—
% Content Weight u
0.001 0.01 01 1 10 100 1000
© Style Weight [ 000
0.001 00 01 1 10 100 1000

@ Diffusion LoRA

P¥Image Content ¥ Style @ Image generation time
@ Claude Monet O Ukiyo-e Estimate Runtime: 44.6 seconds. Reset paameter
Select option -
O Vincent van Gogh O Paul Cézanne
y - - GENERATE ART
# Upload Image Content 1 Image quality (Resize) &

O Low (256px)
O Medium (512px)

o @ High (1024px)

L3 Infer Steps a

R
© Strength m
—_
01 02 03 04 05 0 o7 08 02 1
# Image Cond Scale w

& Use Oil filter .
® Yes O No

CycleGANs

P¥Image Content # Style © Image generation time

@ Claude Monet © Ukiyo-e Estimate Runtime: 4 = 6 seconds. Resetparameter

optior .
1) Image quality (Resize)
Low (256px)

O Medium (512px)
@ High (1024px)

# Upload Image Content £F GENERATE ART

& Use Oil filter

¥ Ol Size n

© Text2img

93 Prompt © Image generation time

A painting of house with style Van Gogh Reset parameles

£3 Inference ms

—_—

# Guidance sa
—_—

4% GENERATE ART

Bl Height

8

64 128 256
Bh Width

E

8

2
8
4
2

1024
Tips

When choosing a high quality image with a length and width of 1024 you should increase the Inference Steps and
Guidance Scale parameters to ensure the generated image has better quality and detail

Hinh 4.91 Trang chu, sinh anh ngh¢ thuat danh cho khach
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mo hinh hoc sdu

4.3.14.Chirc ning Xem thong ké ciia hé théng

6’6 ArtGenix =
|8 system Img Content
£ systemimg Style
s System Art

B system Article

ER system Album

P Img Content

¥ Imgstyle

@ At

B Article

van Manh Al

Manager
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8 system Img Content
£ SsystemImg Style
£ systemArt

I8 System Article

ER system Album

System Stal

M Img Content

¥ Imgstyle

@ At

B Article

& ArtGenix / Statistical System

nem

|‘ @ Help l

& Email: capstone. 10project.ai@gmail.com
R, Hotline 247 Phone: 0975159695
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@ Overview System
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ol View Chart
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Ung dung sinh anh nghé thudt sir dung mé hinh hoc sdu

4.4. Mo hinh sinh dnh
a. So sanh 3 mé6 hinh

Trong qua trinh thuc nghiém, hé théng cho thay néu anh duoc 1ay tir dich vy luu triv
S3 thi thoi gian xir 1y thyc té tang trung binh khoang +3 gidy so v&i thoi gian udce tinh.
Nguoc lai, néu anh duoc tai truc tiép tir nguoi dung (upload), thoi gian xur 1y thuc té co

thé tang +6 gidy.

Tiéu chi Neural Style Transfer CycleGAN Diffusion LoRA
Thoi gian i , cn e 3 giay — hon 3 phut (tuy
30 —hon 2 phut 1-3 nh .

sinh anh gldy —hon < ph gldy motd tham s6 va d¢ phan giai)
Chit lwgng | Gan giong tranh goc, | Thap, dé nhiéu, phong | Chi tiét cao, linh hoat theo
anh chi tiét t6t cach khong 6n dinh phong cach va ndi dung

, , ‘ Trung binh, yéu cdu GPU
Yéu cau Thap, chay dugc trén Cao, can GPU manh ung 1nA ’ yelg cal: .

A . LA 1A nhung khong can cau hinh
phan cirng | CPU va b nhé lon
cao
Bang 4.2 So sanh 3 m6 hinh
b. Két qua ciia 3 mé hinh
Anh gbc Neural Style Transfer CycleGAN Diffusion LoRA

5 ) 3
Bang 4.3 Két qua ctia 3 m6 hinh
— Neural Style Transfer

T 7000

— CycleGAN

| L - L3 ‘v ‘! B ) >
: g 3 £ e b T
, A
22 s § DS <
h | EE [ d E
g 3 .~ 4 £
e » - - &

Hinh 4.94 Két qua CycleGAN
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— Diffusion LoRA Style Transfer

Hinh 4.95 Két qua Diffusion LoRA Style Transfer

4.5. Kiém thir h¢ théng
Phan nay trinh bay chi tiét qua trinh kiém thir hé thong ArtGenix, tip trung vao
viéc x&c minh hi¢u qua, do tin cdy, bdo mat va trai nghi€ém ngudi dung cta cac thanh
phan c6t 161. i sau vao cac phuong phéap kiém thir, bao gdm Unit Test va Feature Test
cho API backend, ciing nhur Cypress E2E cho giao dién nguoi ding, dam bao hé thong
hoat dong ding nhu mong doi.
4.5.1. Kiém thir Frontend
a. Téng quan
Kiém thtr giao dién dy an ArtGenix, du &n st dung cypress dé ki€m thir auto test.
Cypress thuong dugc so sanh voi Selenium, tuy nhién Cypress khac nhau vé cin ban
cling nhu kién trac. Cypress khong bi rang budc bdi cac co ché giéng nhu Selenium.
Nho d6, co thé viét kich ban test nhanh hon, dé dang hon va dang tin cay hon. Cypress
cho phép thir & cac giai doan phat trién phan mém:
— End-to-end tests
— Integration tests
— Unit tests
Cypress 1a 1 cong cu mién phi, ma nguén mo, duoc cai dat cuc bo va c6 Dashboard
Service dé ghi lai cac thir nghiém.
Uu diém:
— M3 ngudn mé, khong mat phi. Pon gian, d& cai dit va viét kich ban test.
— Document day du, chi tiét, co tich hop sin cac examples trong tool gitip cho
ngudi méi bat dau dé tiép can hon.
— Debug dé dang do cac thao tac da duoc ghi lai trong qua trinh chay kich ban
test. Khong can thém thoi gian wait hodc sleeps vao scripts, Cypress tu dong

doi phan tir xuat hién trude khi tiép tuc.
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Uhg dung sinh anh nghé thudt sir dung moé hinh hoc sau

— D& dang kiém soat va kiém tra cac truong hop lién quan dén bang thong mang,
c6 thé khai bao luu luong mang theo bat ki cach nao.

— HO tro chyp anh 15i va quay video toan b qua trinh chay kich ban test.

— Cung cip trang Dashboard service c6 thé xem tong quan, bao cao két qua sau
moi lan chay.

Nhugc diém:

— Cong dong sir dung chua nhiéu. Khong hd trg test trén native mobile app.

— Khéng thé hd tro trong tac véi nhiéu tab do chay bén trong trinh duyét.

— Néu 1 ban free thi trang Dashboard service co6 1 sb6 han ché nhat dinh, néu
mudn st dung full dich vu thi phai mét phi.

— Chi hd trg Javascript. Ho tro 1 s6 it framwork: Mocha JS.

Trinh duyét dugc hd tro con han ché: chi hd trg Firefox, Edge, Chrome, Election.
b. Thwc hign kiém thir tw dong

@ client

Welcome to Cypress!

C @ localhost8080/_/#/specs/runnerfile=cypress/e2e/1 authentication_spec.cy P 1@

,‘ £o§ in to
genemte art and

exp/ore /

Hinh 4.97 Kiém thtr ty dong E2E chirc ning Authentication
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Hinh 4.100 Kiém thir ty dong E2E chic nang Quan 1y tai khoan admin

€ ¢ O localhost80!

> O localhost

nen

¢fl- AN
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Hinh 4.103 Kiém thir tu dong E2E chtic nang Xem, thém bai viét

2 ® localhost8080/ /#, inner?file=cypr na artich ® 010

Hinh 4.104 Kiém thur tu dong E2E chirc nang X0a, stra bai viét

4.5.2. Kiém thir Backend API

a. Téng quan

Kiém thir Backend API dong vai trd quan trong trong viéc dam bao tinh déng nhat

va On dinh ciia hé thong. Laravel cung cap mdi trudng chuyén nghiép dé thyc hién kiém
thur ty dong cho cac API.

PHPUnit 1 framework phd bién dugc st dung trong cong dong PHP dé kiém thu

bai kiém thtr mot cach hiéu qua.

don vi va kiém thir tich hop. Laravel tich hop sdn PHPUnit, gitp 1ap trinh vién viét cac

Kiém thir don vi trong Laravel gitip dam bao ring ting phan ciia ma ngudn hoat

nhé khac cia ung dung.

dang cach va tuan thu cac chuan da dinh.

Uu diém:
— Dong bo véi Laravel, gitp tich hop d& dang.
— Kiém thir don vi va tich hop chit ché.
— D@ dang xé4c dinh 15i va stra chiing.
Nhuoe diém:
— Cong dong sir dung chua nhiéu so véi cac framework khac.
— Khong hd trg kiém thir trén ung dung di dong mdt cach ty nhién.

— Yéu cau hiéu biét viing vé PHP va Laravel.

dong chinh xac. Di€u nay c6 thé bao gdm vi¢c ki€ém tra cac ham, 16p, va cac thanh phan

Kiém thtr API endpoint trong Laravel gitip dam bao rang cac dich vu API tra vé dit liéu
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— Viéc str dung PHPUnit va Laravel gitip dam bao rang Backend API cua dy an
duoc kiém thir mot cach toan dién va dang tin cay.

b. Thuc hién kiém thir tw dpng

B cmoer 5 X

W cmdere [E: Ll - &LE=

"0 B - MEGECECS M N A AOMO + Dl & @B ~=canoc, % m

" 0O HW mn MEGEECECAMYAIAOCOMO + Al & @B ~=ocoo il m

W i O\E8 ~ il + =
1T 0 EBYW " MOEGECECEAMYAACHO B AS OE ~=tremin®

Hinh 4.105 Kiém thtr ty dong cho API server bang Unit Test va Feature Test
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KET LUAN & HUONG PHAT TRIEN

1. Két qua dat dwoc

Trong thoi gian tim hiéu, nghién ctru co sd Iy thuyét va trién khai tng dung cong

nghé, do an da dat duoc nhitng két qua sau:

Vé mdt 1y thuyét: Qué trinh phat trién ArtGenix dd ning cao k¥ ning k¥ thuét
trong viéc xay dung hé thong tich hgp mé hinh hoc sau, phat trién giao dién ngudi ding
v6i VuelS va trién khai API backend bang Laravel. Xay dung API server Laravel sir
dung Design Pattern: Repository Service Pattern, mot lva chon mang lai 1oi ich dang ké
nho kién tric ndy hd trg d& dang bao tri, md rong va phat trién hé théng. Vé mat 1y
thuyét, do 4n di nghién ctru sdu cac mo hinh nhu Neural Style Transfer, CycleGAN va
Diffusion LoRA, dit nén mong cho viéc nghién ctru chuyén sau hon vao linh vuc tao
sinh anh ngh¢ thuét noi riéng va tao sinh nodi ching.

Vé mat thuee tién ung dung: Du an da thanh cong trong viéc hién thuc héa mot nén
tang sinh anh ngh¢ thuat, hd tro nguoi dung tao tac phﬁm doc dao va xay dung cong
dong sang tao thong qua cac tinh niang mang xa hoi. Két qua thuc tién bao gom giao
dién than thién, hon 136 API service cung 4 API Model API hoat dong on dinh, va kha
ning tuong tac truc tuyén duoc danh gia cao, dong thoi ap dung hiéu qua cac cong cu
trién khai nhu Vercel, Railway, va Kaggle, cung cip nén tang vimg chéc cho cac dy an

sang tao trong tuong lai.

M3 ngudn ctia tng dung:

— https://github.com/capstone-engineer/laravel
— https://github.com/capstone-engineer/client
— https://github.com/capstone-engineer/django

Ung dung:
— API Backend Laravel Deploy: https://artgenix-production.up.railway.app
— Web Client Deploy: https://artgenix.vercel.app

2. Han ché cia dé tai
— Hiéu suét hé thong bi gidi han béi cac goi mién phi (Vercel: 23 GB dung lugng,
100 MB tép tinh; Railway: 512 MB b6 nhd, 1 GB dia), din dén thoi gian phan
ho6i cham khi xir Iy lwong 16n nguoi ding.
— Kha ning mé rong ciia mo hinh hoc siu trén Kaggle con han ché do phu thudc
vao 4 tai khoan véi GPU P100.
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Tinh ning phan tich chi tiét cam xuc tir binh luin cta nguoi dung chua duoc tich

hop, Iam gidm kha nang hiéu sau hon vé phan hoi cong dong

Huoéng phat trién

Ti vu hoa hé thdng bang cach chuyén sang cac goi tra phi cua Vercel va Railway
dé tang tai nguyén (dung luong va CPU), dong thoi nghién ctu trién khai mo
hinh hoc sau trén nén tang ddm may manh hon nhu AWS hoic Google Cloud.
Tich hop tinh nang phan tich chi tiét cam xtc tir binh luan dé cai thién trai nghiém
nguoi dung.

Phat trién thém cac tinh ning méi, chang han nhu mé phong viéc gan tranh dugc
tao sinh 1én vét dung, dung cu hodc quin 4o, gitip ngudi ding xem trude khi ap
dung trong thyc té.

Nang cap hé théng 1én mé hinh tra phi véi cac gbi nang cao, cho phép ngudi ding
thanh toan dé mo rong gidi han s6 luong anh dugc sinh trong mot ngay, hd tro
phat trién bén viing.

Nghién ctru cac design pattern toi wu API va giao dién dé thuc dy viéc mo rong
hé théng, hudng téi ing dung trong gido duc nghé thuat va nganh cong nghiép in

an quy mo lon.
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