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TOM TAT PE TAI

Dé tai tap trung nghién ctru va xay dung “Notopia - Ung dung ghi cht thong minh
hd tro quan 1y tri thirc bang biéu d6 quan hé”, véi muc dich gitp ngudi dung quan
1y tri thirc ¢4 nhan trén mot nén tang web truc quan, cong tac theo thoi gian thuc. DE
tai khong hudng dén viée gidi quyét cac nhuge di€ém clia cac nén tang sin ¢ trén thi
trudng, ma thay vao d6 tap trung nghién ctru kién tric, phuong phép phét trién phan
mém, trién khai hé théng, khai thic va st dung cic cdng nghé hién dai.

Béo c4o trinh bay c4c nghién clru, quy trinh thiét k&, cai dit va trién khai hé thdng
thong qua cac chuong sau:

1. Chuwong 1. Gidi thiéu dé tai - Gidi thiéu vé d€ tai, muc tiéu nghién ctru, pham vi
clia bdo cdo, cac tinh ning, cong nghé dugc st dung trong deé tai.

2. Chwong 2. Co s ly thuyét - Co s6 1y thuyét lién quan, cac cong nghé va phuong
phap phat trién phan mém dugc st dung trong d€ tai.

3. Chwong 3. Phén tich va thiét ké hé thong - M6 ta kién trac hé thong, cac dic ta
use case, API, cac thanh phan chinh cta hé théng, co s¢ dit liéu, mot s6 mo hinh
va logic ctia hé thong.

4. Chwong 4. Xay duwng tng dung - Trinh bay két qua thuc hién giao dién, chirc
nang cua Web App.

5. Chuong 5. K&t luan - K&t luan vé két qua dat dugc, nhitng thuan 1¢i, khé khan,
wu diém va hudng phat trién trong twong lai ctia d€ tai.




CHUONG 1. GIOI THIEU PE TAI

Chuwrong nay trinh bay boi cdnh thyc tién va Iy do lwa chon dé tai, tir do lam ré muc
tiéu, pham vi va doi twong nghién ciru cia di an. Noi dung ciia chwong nham givp
nguoi doc cé cdi nhin toan dién vé dinh hudng nghién citu, co s¢ khoa hoc va gia tri
ung dung thyc tién cia dé tai trudc khi di sau vao cdc chwong phan tich va thiét ké
chi tiét & cac phan tiép theo.

1.1. Ly do chon dé tai

Trong ky nguyén bung nd thong tin, viéc quan ly kién thirc c4 nhan (Personal
Knowledge Management - PKM) tré thanh mot k§ nang thiét yéu. Cac phuong phap
ghi chu truyén thong theo dang danh sach hodc thu muc dan bdc 10 han ché trong viéc
két ndi cac y tudng roi rac. LAy cam hang tir cac ing dung nhu Notion, Obsidian,
chiung em quyét dinh thuc hién dé tai xay dung mot nén tang ghi cha hién dai ho tro
lién két hai chiéu', két hop truc quan hoa kién thirc thanh bi€u d6 quan hé.

1.2. Muc dich va muc tiéu nghién ctru

1.2.1. Muc dich nghién ctru

Gitp nguoi ding quan 1y tri thirc ¢4 nhan trén nén tang web, truc quan hoé bang biéu
d6 quan hé (Graph View), cong tac (collaborate) theo thoi gian thuc. Ung dung dam
bdo t6i thi€u cac chirc ning clia mot trinh quan 1y ghi cht (note) bao gém tao, stra,
x04 tam thoi, x04 vinh vién, khoi phuc ghi chi, tim kiém toan vin (full-text search),
phan quyén truy cip vao khong gian lam viéc (workspace).

1.2.2. Muc tiéu nghién ciru

« Nghién ctru cac phuong phap to chitc ghi chii dang c4u tric thu muc.

« Nghién ctru cach thirc lién két cac ghi chil véi nhau d€ tao thanh mang ludi tri thirc.

« Tich hop cong nghé hd tro viét ndi dung ghi chil (st dung thu vién thir ba dé xir Iy
cdc tac vu lién quan dén dinh dang néi dung) voi cach quan 1y cac doi tugng trong
hé thong.

« Nghién ctru cach trién khai cdng tac theo thoi gian thuc.

« Dinh danh, phan quyén ngudi dung doi voi khoéng gian lam viéc.

« Thiét ké kién tric hé théng dé mo rong, bao tri va ¢ hiéu suat cao.

1.3. Ddi twgng va pham vi nghién ctru

1.3.1. Ddi twgng nghién ciru
Doi twgng nghién ciru vé mit nghiép vu

ILién hai chiéu 1a khai niém tir Obsidian, bao gdm outgoing link - lién k€& tir mot d6i twgng nay
dén cac ddi tugng khac, va backlink - lién két tir cac d6i tugng khac ngugce lai dén doi tuong nay




« Hé thong quan ly tri thirc ¢4 nhan (Personal Knowledge Management - PKM):
Nghién ctru cdc mo hinh luu trit thong tin, ddc biét 1a cach thirc két nbi cac y tudng
ro1 rac thanh mot mang ludi tri thuce.

« Cau truc dir liéu ghi chi: Loai dinh dang ndi dung ghi chi Block-based véi thu
vién BlockNote.

« Ludng tuong tac cong tac: Nghién ctru cac co ché dong bo dit liéu khi nhiéu ngudi
cung lam viéc trén mot tai liéu (kiéu dir liéu CRDT) va khong gian lam viéc.

CRDT Conflict-free Replicated Data Type, mot loai cdu trac dix 1iéu cho phép hop
nhat tu dong cac thay ddi tir nhi€u ngudi dung ma khong giy xung dot, rat phu
hop cho cac ing dung cong tac theo thoi gian thyc.

Doi twong nghién ciru vé mat ky thuit

« Kién tric hé thong: Nghién clru va ap dung kién triic Microservices két hop voi
Clean Architecture, Domain Driven Design, Event Driven Architecture d6i véi
domain phirc tap d€ ddm bdo tinh mé rong.

« Co ché'lién két va truy van dir liéu: Cach thirc trién khai lién két hai chi€u va truy
van quan hé gitta cac ghi chi dé tao Graph View.

« Giao thirc két néi: Si dung Rest API d€ giao tiép gitta Web App voi API service,
SSE @€ cap nhat thong tin thoi gian thuc?, va gRPC dé giao tiép giira cac service
trong hé thong.

o Céng nghé tim kiém: Cach tich hop Full-text search d€ ho trg nguoi dung truy xuat
thong tin.

« Ha tdng va van hanh: Nghién ctru viéc trién khai hé thdng véi Docker, quan 1y dinh
danh, phan quyén, giam sat hé thong (Observation,).

SSE Server-Sent Events, mt cong nghé¢ cho phép may chu guri dir liéu thoi gian thuc
dén trinh duyét ma khong can thiét 1ap két n6i WebSocket phirc tap. Pay 1la mot
giai phap nhe nhang d€ cap nhat dit lidu lién tuc.

1.3.2. Pham vi nghién ciru

Pinh danh nguwoi dung (Identity)

Str dung dich vu thtr bén thit 3 d€ quan 1y ding ky, ding nhap, thong qua OAuth2/
OpenID Connect, ddm béo an toan va dé dang tich hop véi cac dich vu khéc trong
hé thong.

Ghi chu (Note)
Quan 1y khéng gian lam viéc, sdp x&p cac ghi chl theo cdu triic thu muc, biéu dién
quan hé giita cac ghi chi, hd tro cong tac theo thoi gian thuc & goc do Iuu trit va td
chtrc thong tin.

2Thong tin theo thdi gian thue st dung SSE bao gém cac su kién thay d6i mang tinh chat téng
quat trong khong gian 1am viéc (“metadata” thay d6i), khac v6i hé thong hd trg cong tac st d6i noi
dung ghi chu theo thoi gian thyc sit dung CRDT




DAy la pham vi c6t 161 ctia hé thong, tap trung vao viéc td chirc va luu trir thong tin
mot cach hi¢u qua.

Tai liéu (Document)

Noi dung cua ghi cht dugc luu trit dudi dang tai li€u, st dung dinh dang Block-based
baoi thu vién BlockNote, cho phép linh hoat trong viéc trinh bay va chinh stra ndi dung.
Déng thoi, hd tro cong tac theo thoi gian thuc trén tai liéu. Cac tép tin dinh kém trong
ghi chu thong qua gidi phap luu trit d6i tuong (Object Storage).

Phan quyén (Authorization)

Quan 1y quyén truy cap vao khong gian 1am viéc. Khong gian lam viéc c6 thé duoc
chia sé v&i nhiéu nguoi dung, mdi ngudi co quyén han khac nhau, ddm bao an toan
va kiém soét truy cap hiéu qua.

Tim kiém (Search)
Ling nghe va cap nhat noi dung ghi cha khi thay d6i thong qua mot “worker”, cap
nhat vao dich vu tim kiém bén thu ba.

Ha tang (Infrastructure)

« Thiét k€ kién trac hé thong theo mo6 hinh Microservices, giao tiép ndi bd dé tdi uu
hiéu suit va message broker cho céc tac vu bat dong bo.

« Trién khai quy trinh CI/CD, d6ng géi trng dung vao container.

« API duoc thiét k€ dimg sau mot API Gateway.

« XAy dung hé thong giam sat dé theo ddi vét (tracing), chi sd do ludng (metric) va
nhat ky hé théng (logging) trong moi trudng phan tan.

1.4. Phwong phap nghién ciru
Dy 4n ap dung phuong phap ti€p can ky thuat hé thong, két hop gita nghién ciru 1y
thuyét vé quan 1y tri thirc va trién khai thyc nghiém céac cong nghé phan mém tién tién.

Phwong phap thu thiap va phén tich yéu cau
Khao sat cac ung dung quan ly ghi chu hién c6 (Notion, Obsidian, jackyzha0/quartz)
dé rat ra céac tinh ning can thiét.

Phwong phap thiét k&€ va mé hinh ho4 hé thong

Str dung UML dé€ md hinh ho4 kién tric hé thdng, bao gom so do 16p (class diagram),

so do tuin tu (sequence diagram). St dung D2 dé mo hinh ho4 so do trién khai

(deployment diagram), co s¢ dit liéu quan hé. Trong do:

- D61 véi so d6 tudn tu, chi dic ta cic use case quan trong d€ 1am 16 ludng tuong tac
gilra cic thanh phan chinh ctia hé thong.

« Doi véi class diagram, chi tp trung vao céac 16p cot 16i lién quan dén nghiép vu
chinh ctia hé thong, tranh mo hinh hoa chi tiét qua mirc lam rdi so do.




Phuong phap phat trién API

Thiét k& API theo chuidn RESTful, sir dung OpenAPI 3.0 ¢€ mo ta API gitta Web App
va API service, Protocol Buffers 3 cho giao ti€p giita cac service ndi bo. Ap dung
huéng ti€p can “Contract First”, ddm bao tinh nhat quan tir giai doan thiét k€ dén
trién khai.

Nho vao viée dic ta ndy, ching ta c6 thé ty dong sinh ma ngudn cho client va server,
giam thiéu 16i va ting toc do phat trién.

1.5. Chirc nang
Hé thong Notopia dugc xay dung nhu mot nén tang quan Iy tri thirc ¢4 nhan, hd trg
nguoi dung to chire, két ndi va truc quan héa kién thire trén moi trudng web hop tac
theo thoi gian thue. Cac nhém chire nang chinh bao gom:

Tao va quén ly khong gian lam viéc

Nguoi dung c6 thé tao cac khong gian lam viéc riéng biét, chia sé vdi ngudi khac
va quan 1y quyén truy cip mot cich linh hoat. Mdi khong gian 1am viéc hoat dong
nhu mot vung luu trir ddc 1ap cho céc ghi cht va du dn cua nguoi dung.

To chire ghi chii theo cAu tric thw muc

H¢ thong cho phép nguoi dung sip x&p ghi chii thanh céc thu muc 16ng nhau, tao
thanh mot cdu tric dit liéu rd rang. Cach t6 chic ndy gitip ngudi ding quan 1y s6
luong 16n ghi chtt mét cach hiéu qua.

Tao cac lién két hai chi€u giira ghi chi

Nguoi dung c6 thé lién két cac ghi cht véi nhau thong qua co ché lién két hai chiéu,
tao thanh mot mang ludi tri thirc dong. Hé thong ty dong ghi nhan céc lién két nguoc,
gitip hi€u 16 moi quan hé gifta cic y tudng.

Soan thao ndi dung dang block-based

Noi dung ghi cht dugc to chire thanh cac khoi doc 1ap, cho phép nguoi dung linh
hoat trong viéc x4y dung va chinh sira tai liéu. M6i khdi c6 thé 1a viin ban, hinh 4nh,
ma code hodc céac loai ndi1 dung khéc.

Cong tac theo thoi gian thuc

Nhi€u nguoi dung c6 thé lam viéc cing mdt ghi chi hodc tai liéu mot cach dong
thoi. Hé thong dam bao cac thay doi duoc dong bd hoa tirc thoi va cac xung dot duge
giai quyét tu dong ma khong can can thiép thu cong.

Truc quan héa mdi quan h¢ bing bi€u dé6 quan h¢

Nguoi dung ¢6 thé xem toan bd mang ludi tri thirc clia minh dudi dang bi€u d6
quan hé (Graph View), gitip hién thi cac lién két va moi quan hé giita cac ghi chi.
Biéu dién nay cung cAp mot cai nhin truc quan hon so véi cach té chirc tuyén tinh
truyén thong.




Tim Kki€m nhanh chéng

Hé thong hd tro tim ki€m toan vin trén tat ca ndi dung ghi chii, cho phép nguoi
dung nhanh chéng tim ra thong tin can thiét.

Quain ly quyén truy cip va phan quyén

Ch s hiru khong gian 1am viéc c6 thé quan 1y chi tiét quyén ctia tirng thanh vién,
chang han nhu quyén xem, chinh stra hoic x6a. Hé thong hd tro cac cip do quyén
khac nhau d€ ddm bao an toan va ki€ém soat truy cap hiéu qua.

Quan ly vong doi tai liéu
Ghi chu c6 thé dugc x6a tam thoi, di chuyén vao thung rac hodc x6a vinh vién.

Ngudi dung ciing ¢ kha ning khoi phuc ghi chli da x6a tam thoi, giup tranh mat dit
liéu khong mong muén.

1.6. Cong nghé¢ sir dung
Du 4n Notopia trng dung mot bo cong nghé tién tién va dugce lua chon ky ludng, dam
bao tinh m& rong, hiéu suit cao va kha ning bao tri dai han.

Web App

« Framework: Next.js, dugc xay dung trén nén tang React, cung cap server-side
rendering va t6i wu hoa hiéu suat.

« State Management: Redux Toolkit, mét thu vién quan ly trang thai véi DevTools
integration va middleware support manh me.

« Styling: TailwindCSS két hop véi PostCSS cho phat trién giao dién nhanh chong,
va ShadenUI cung cip cac component c6 san dugc styled phu hop.

- Editor Content: BlockNote, mot editor block-based dugc xay dung trén Tiptap, hd
tro tiy chinh cao va tich hop dé dang vé&i React.

Backend

« Identity service (Authentik): Mot nén tang identity provider ma nguén ma hd tro
OAuth2/0OIDC, dam bao an toan trong quan ly danh tinh nguoi dung.

- document service: Viét bing Typescript sit dung framework NestJS, véi kién triic
mo-dun rd rang va Dependency Injection manh mé&, duoc xay dung v4i Rspack dé
to1 vu hiéu suat build.

- notes service: Viét bang Go, mot ngdn ngit 1ap trinh hiéu suat cao, duge sir dung
v6i SQLC cho xtr Iy raw SQL t6i vu, dam bdo truy van nhanh chong dic biét cho
céac truy van do thi phuec tap.

« authorization service: Viét bang Go, sit dung thu vién Casbin, mot framework
authorization ma nguén mé ho trg RBAC cho phép quén 1y quyén truy cp linh hoat.

« search-worker worker: Viét bing NestJS ling nghe su thay déi dix liéu, xtt 1y va dong
bo nd1 dung véi Meilisearch.




« Search Service (Meilisearch): Search engine mi ngudn mé duoc viét bang Rust,
cung cap tim kiém toan vin nhanh chéng va dé trién khai.

Co sé dir liéu
« PostgreSQL: H¢ quan tri co s& dit liéu quan hé manh mé, tuan thi ACID transactions
va hd trg cac tinh ning nang cao.

« ORM/Query Builder/Query codegen: TypeORM cho NestJS service, SQLC cho Go
service dé to1 vu hiéu suat.

Cong tac theo thoi gian thuc

« yjs: Thu vién CRDT cho phép hop nhat tu dong cac thay ddi tir nhi€u nguodi ding
ma khong gay xung dot.

« Hocuspocus: May chit WebSocket hd trg Yjs, tao diéu kién cho dong bd hoa dit
liéu thoi gian thue. Hocuspocus s& abstract yjs nén khong can quan tdm dén chi tiét
trién khai ctia yjs.

Giao tiép API

« REST API: Dugc thiét ké theo OpenAPI 3.0 cho giao tiép giira frontend va cac dich
vu backend.

« gRPC: Framework RPC stt dung Protocol Buffers, cung cap hiéu suat cao cho giao
tiép gitta cac dich vu ndi bo.

Bén canh d6, cac dich vu khong thé giao ti€p qua gRPC, nhung c6 SDK, hoic c6 thé
giao tiép qua REST API (vi du nhu Authentik hé tro SDK cho Go va NodeJs).

Kién truc su kién

« Watermill: Thu vién Go cho event-driven architecture, hd tro nhiéu message broker
khéc nhau.

« Redpanda: Message broker tuong thich véi Kafka, dugc st dung cho streaming su
kién phan tan.

Dai v6i Nest]S da hd tro sén event-driven architecture, khong cin st dung thém thu

vién bén ngoai h¢ sinh thai NestJS.
Giam sat

« OpenTelemetry: Mot tiéu chudn mi nguén mé cho viée thu thap metrics, logs
va traces.

« Grafana Stack: Bao gom Prometheus cho metrics, Loki cho logs, Tempo cho
distributed tracing, va Grafana cho visualization tap trung. Alloy, mot agent cua
Grafana cho forwarding logs va metrics.

Ha tang

« Docker: Péng goi tmg dung vao container, ddm bao tinh nhit quan giira cdc moi
truong phat trién.




« Traefik: API Gateway hién dai hd tro routing, load balancing va auto-discovery,
ding phia trudce cac dich vu backend va Web App.

« RustFS: Giai phap luu trir d6i twong ma nguén ma, duogc st dung d€ Iuu trix cac tép
dinh kém trong ghi cht.




CHUONG 2. CO SO LY THUYET
2.1. Tong quan vé Go (Golang)

2.1.1. Gi6i thi¢u

Go (con goi 1a Golang) 1a ngdn ngit 1ap trinh ma3 nguén mé duoc phat trién boi Google
vao nam 2007 va chinh thirc phat hanh vao nam 2009. Duoc thiét k€ boi Robert
Griesemer, Rob Pike va Ken Thompson, Go nhim muyc tiéu tao ra mot ngoén ngft hiéu
qua, dé hoc, va phu hop cho 14p trinh hé théng quy mo 16n.

Hinh 1: Golang logo

Du an stir dung Go cung v6i cong cu goforj/wire [1], mot fork cuia google/wire, giup
dependencies injection ¢ hd tro cache fast dé t8i wu thoi gian build.

2.1.2. Uu di€m

Go mang lai nhi€u lgi ich trong phat trién backend:

« Hiéu suat cao, Go bién dich thanh native code va thuc thi nhanh chong twong duong
C/C++

- Dong thoi dé dang, hd trg Goroutines va Channels cho phép xir Iy hang nghin lung
dong thoi vai chi phi tai nguyén thap

« Deployment don gidn, chi cAn mdt single binary ddc 1ap, khong phu thudc vao
external libraries

« Cross-compilation hd trg bién dich cho nhiéu nén tang khac nhau tir mot may

« Cong dong 16n, Go dugce sir dung trong Kubernetes, Docker, Terraform, Prometheus

2.1.3. Nhuge diém

Bén canh cac uu diém, Go c¢6 mot sé han ché:

« Error handling dai dong, pattern if err != nil xuat hién lap di ldp lai lam code
phong phirc

« Thiéu Generics truée Go 1.18, giGi han kha nang tai st dung code, khong support
generic method.3

- Khong c6 inheritance, chi hd trg composition ma khong hd trg OOP truyén thong

« Learning curve véi cdc khai niém nhu interfaces va goroutines cin thoi gian dé
hiéu rd

3Generic proposal da dugc phé duyét, theo [2]




2.2. Tong quan vé TypeScript

2.2.1. Giéi thi¢u
TypeScript 1a mdt ngdn ngir 14p trinh ma ngudén mé duoc phat trién va duy tri boi
Microsoft. TypeScript 1a mdt superset ciia JavaScript, nghia la moi code JavaScript
hop 1& déu 1a code TypeScript hgp 18. Pugc ra mét 14n dau vao nim 2012 béi Anders
Hejlsberg (nguoi thiét k€ C#), TypeScript bo sung hé thong ki€u dit liéu tinh trén nén
tang JavaScript d€ tang d0 tin cdy va kha nang duy tri ctia code.

TypeScript hoat dong thong qua mot budce bién dich: ma TypeScript dugc bién

dich thanh ma JavaScript, sau d6 dugc chay trén JavaScript runtime (trinh duyét hoac
Node.js).

TS

Hinh 2: TypeScript logo

2.2.2. Uu diém

TypeScript mang lai nhiéu loi ich khi phat trién ing dung JavaScript:

- Type Safety, phat hién 18i tai compile-time thay vi runtime, gidm thiéu bugs trong
qué trinh phat trién

« Documentation, types tu dong document code gitip developer khac hiéu code dé
dang hon

- JavaScript Compatibility, ¢ th€ str dung moi thu vién JavaScript hién c6

2.2.3. Nhuogc diém

Bén canh cac vu diém, TypeScript c6 mdt s6 han ché:

« Learning Curve, can hoc thém vé type system va TypeScript-specific features nhu
decorators, generics

« Compilation Step, cin bién dich truée khi chay, ting thoi gian build va phic tap
héa quy trinh

« Buéc compile/transpile tir TypeScript sang JavaScript dugc thuc hién bing nhiéu
cong cu

2.2.4. H¢ sinh thai va cong cu
Du 4n microsoft/typescript-go [3] dang phat trién mot implementation cuia TypeScript
dugc viét hoan toan bang Go, thay vi TypeScript hién tai duoc viét bang TypeScript.
Dy an nay hudng tGi viée cai thién hiéu suat.

Du an duoc thiét 1ap véi monorepo, cac package duoc chia build riéng biét (swc,
Rspack, tsgo, vite) d€ ting toc thoi gian build, Oxlint thay cho ESLint, Oxfmt thay cho
Prettier d€ ting t6c do linting va formatting, CI, ngoai trir web vi sir dung NextJS.
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2.3. Tong quan vé React va NextJS

2.3.1. Gi6i thi¢u

Frontend cua du an dugc xay dung voi React [4], mot thu vién JavaScript cho xay
dung user interfaces vdi component-based architecture. Next.js [5] dugc sir dung
nhu mdt framework trén React, cung cdp server-side rendering, static generation, va
routing tich hop. Redux Toolkit [6] dugc sir dung cho state management.

O &

Hinh 3: React, NextJS, Redux Logo

2.3.2. React

React 1a thu vién JavaScript ma nguén m¢ tr Meta (Facebook) cho xay dung user
interfaces [4]. React st dung virtual DOM d€ t6i wu rendering, component-based
architecture cho reusability, va declarative syntax 1am cho code dé doc hon.

2.3.3. Next.js

Next.js 1a framework React dugc phat trién béi Vercel [5], cung cip Server-Side
Rendering (SSR), Static Site Generation (SSG), Incremental Static Regeneration
(ISR), va API routes tich hgp. Next.js giap t6i vu hiéu suit va SEO ma khong can
setup phuec tap.

2.3.4. Redux Toolkit

Redux Toolkit 1a state management library cho React [6], cung cdp mdt cach don
gidn d€ quan 1y application state. Redux Toolkit gidm boilerplate cia Redux truyén
thong, hd tro DevTools integration, middleware support, va immer integration cho
immutable updates.

2.3.5. Uu di€m

+ React: Component reusability, large ecosystem, excellent developer experience
« Next.js: Built-in optimization, zero-config setup, excellent SEO, API routes

« Redux Toolkit: Powerful DevTools, middleware support, scalable architecture

2.3.6. Nhuoc diém

+ React: Learning curve cho beginners, complex state management patterns

+ Next.js: Learning curve, routing may be counterintuitive, SSR adds complexity

« Redux Toolkit: More boilerplate so véi lighter alternatives, steeper learning curve
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2.4. Tong quan vé TailwindCSS, PostCSS, shadcnui

2.4.1. Gi6i thi¢u

Styling dugc thyc hién bang TailwindCSS [7], mot CSS framework utility-first, két
hop véi PostCSS cho cac bién d6i CSS nang cao. ShadenUI [8] cung cp cac pre-built
components theo design system véi styling duoc tich hop sin.

/

Hinh 4: TailwindCSS, ShadcnUI Logo

2.4.2. TailwindCSS

TailwindCSS 1a CSS framework utility-first dugc viét bang PostCSS [7]. Thay vi viét
CSS tuy chinh, developer st dung cac utility classes dugc dinh sdn. Approach nay
tang toc do phat trién, ting consistency, va gidam CSS bundle size.

2.4.3. PostCSS

PostCSS 1a mdt cong cu cho viéc bién doi CSS sir dung JavaScript plugins. PostCSS
cung cap kha ning mo rong, hd tro modern CSS features, vendor prefixing tu dong,
va tich hop t6t v6i TailwindCSS.

2.4.4. shadcnui

ShadenUI cung cap mdt bod suu tp cac component React dep mit, accessible, va tiy
chinh cao [8]. Components dugc xay dung trén Radix UI cho accessibility va duoc
styled bang TailwindCSS cho consistency v&i design system.

2.4.5. Uu diém

+ TailwindCSS: Rapid development, consistent design, optimized output

« PostCSS: Extensible, powerful transformations, modern CSS support

« ShadcnUI: Beautiful components, high accessibility, full customization control

2.4.6. Nhugc diém
+ TailwindCSS: HTML verbosity, steep learning curve cho CSS-first developers
« ShadenUI: Component customization c6 thé phtrc tap, dependency management
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2.5. Tong quan vé NestJS

2.5.1. Gi6i thi¢u
NestJS 1a mot framework progressive Node.js dugc x4y dung d€ phat trién cac Umg
dung server-side hiéu qua, dang tin cay va c6 kha ning mé rong cao. Puoc phat trién

boi Kamil Myéliwiec va ra mét 1an dau vao nam 2017, NestJS két hop cac khai niém

tor Angular, Spring Framework va céc framework hién dai khac.

Nest]S dugc xdy dung trén nén tang Express.js (hodc Fastify) va st dung

TypeScript [9] 1am ngdn ngit chinh. Framework nay t6 chirc code theo mo hinh kién

tric mo-dun 10 rang, bao gom controllers, services, middleware, guards, interceptors,

va pipes, tuong tu nhu Spring Framework cua Java.

Trong dy 4n nay, NestJS dugc xay dung voi:
Rspack 1a bundler méi duogc hd tro, vai SWC cho qua trinh transpile nhanh, dam
bao thoi gian build t6i uu

Hinh 5: NestJS logo

2.5.2. Uu diém
NestJS mang lai nhiéu loi ich cho phét trién backend:

TypeScript First, hd tro TypeScript ddy d voi type-safety tir dau, khong cin ciu
hinh thém

Kién truc rd rang, t6 chirc code theo modules, dé t6 chire, bao tri va mé rong quy mo
Dependency Injection manh mé&, quan 1y dependencies tu dong va dé dang cho
testing

Built-in Testing Utilities, ho tro unit tests va e2e tests ngay tir khai dau

Ecosystem phong pha, c¢6 nhiéu packages chinh thirc nhu GraphQL, WebSockets,
Microservices

Scalability, pht hop cho ¢4 microservices 1an monolithic applications

2.5.3. Nhuoc diém
Bén canh céac vu diém, NestJS c¢6 mot s6 han ché:

Learning Curve cao, can hoc nhi€u concepts nhu Dependency Injection (runtime),
decorators, modules, providers

Boilerplate Code, can viét nhi€u decorators, setup code, dinh nghia providers,
controllers, services

Performance Overhead, céc abstraction layers c6 thé 4anh hudng hiéu suat nhe so
vGi framework toi gian
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2.6. Tong quan vé PostgreSQL

2.6.1. Giéi thi¢u

PostgreSQL (cOn goi 1a Postgres) 1a mot hé quan tri co s dir liéu quan hé doi tugng
(ORDBMS) ma nguén mé [10], manh m& va tién tién. PostgreSQL dugc phat trién
tir du &n POSTGRES tai Dai hoc California, Berkeley vao nim 1986 va da phat trién
hon 35 nam véi cong dong dong gop tich cuc.

PostgreSQL néi tiéng vi sy tuan thil nghiém ngit cac chuin SQL, ho trg ACID
transactions day du, va kha nang md rong cao thong qua cac ki€u dit liéu tuy chinh
va extensions nhu PostGIS, pgcrypto, va full-text search.

Hinh 6: PostgreSQOL logo

2.6.2. Uu di€ém

PostgreSQL mang lai nhi€u loi ich cho phat trién (g dung:

« ACID Compliance, tuin tht day du cac thudc tinh ACID (Atomicity, Consistency,
Isolation, Durability) dam bao tinh toan ven dir liéu

« Rich Data Types, hd trg nhiéu kiéu dir liéu phong phii bao gém JSON/JSONB,
arrays, custom types, geometric data

« Extensibility cao, cho phép mé rong chirc ndng thong qua extensions (PostGIS,
pgcrypto, uuid-ossp)

« Full-Text Search tich hop, hd trg tim kiém toan vin ma khong cin cic cong cu
bén ngoai

« MVCC (Multi-Version Concurrency Control) hiéu qua, cho phép doc va ghi dong
thdi ma khong can locks

« Standards Compliance, tuan thu ddy du cac chuan SQL va hd trg cac features nang
cao nhu window functions, CTEs, lateral joins

« Open Source, mién phi va c¢6 cdng dong 16n hd tro

2.6.3. Nhugc diém

Bén canh cac uu di€ém, PostgreSQL ¢6 mot sd han ché:

« Performance, ¢ thé cham hon MySQL trong mot s6 workloads read-heavy don gian

« Memory Usage cao, stt dung nhiéu RAM hon cac RDBMS khac nhu MySQL

« Replication phtrc tap, phtic tap hon so véi MySQL/MariaDB, déc biét trong setup
streaming replication

« Learning Curve cao, nhiéu features ning cao cin thoi gian d€ thanh thao nhu
partitioning, custom types
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2.7. Tong quan vé Database, ORM, va Query Patterns

2.7.1. Gi6i thiéu

Dy 4n sir dung nhi€u tool va framework cho data persistence:

« SQLC [11] cho Go, sinh type-safe SQL code

+ TypeORM [12] cho Nest]JS, ORM object-relational mapping

2.7.2. SQLC

SQLC [11] la tool sinh Go code tir SQL queries. Thay vi viét ORM-style code, SQLC
cho phép viét SQL truc ti€p va ty dong sinh type-safe Go functions.

2.7.3. TypeORM

TypeORM [12] 1a ORM ma nguén mé cho TypeScript, hd trg multiple database
backends (PostgreSQL [10], MySQL, SQLite, Oracle, v.v.). TypeORM cung cép
decorator-based API, twong thich v§i tot Nest]S. Dac biét, TypeORM tinh dén thoi
diém hién tai sap ra phién ban 1.0.0 sau 9 nam phat trién*

2.7.4. Uu di€m

« SQLC: Type safety, hiéu nang cao nhd vao SQL thuan, dugc check syntax SQL tir
lic generate

« TypeORM: Abstraction cao, dé& sir dung, tich hop tot v&i NestJS, hd tro nhiéu
database, c¢6 cOng dong 16n va nhi€u tai liéu tham khao

2.7.5. Nhugc diém

« SQLC: Khéng hd tro dynamic queries ma phai nho plugin hd trg dyanmic filter,
phai viét SQL thu céng, gap khé khan véi kha ndng syntax check doi véi recursive
query va CTE

« TypeORM: Abstraction c6 thé giy performance overhead, c6 thé gip van dé véi
complex queries va migrations, thiét 1ap script TypeORM bang typescript phtrc tap,
chay béng tsx [13]

4Theo doi tai Github issue https://github.com/typeorm/typeorm/issues/11819

15


https://github.com/typeorm/typeorm/issues/11819

2.8. Tong quan vé Yjs

2.8.1. Gidi thiéu

Yjs 1a mét thu vién CRDT (Conflict-free Replicated Data Type) dugc viét bang
JavaScript, thiét k& d€ hd tro real-time collaboration trén nhiéu nén tang. CRDT cho
phép cac thay d6i tir nhi€u ngudi dung dugce tu dong hop nhat ma khong can xung
dot, 1am cho Yjs tré thanh lya chon 1y tudng cho cac g dung collaborative.

Yjs duoc sit dung trong BlockNote [14] va nhiéu editor khac d€ cung cip kha ning
collaborative editing. Thu vién nay c6 th€ hoat dong v6i cac transport khac nhau nhu
WebSocket, qua cac dich vu nhu Hocuspocus [15].

2.8.2. Uu diém

Yjs mang lai nhi€u loi ich cho phat trién collaborative:

« CRDT-Based Merging, xung dot dugc giai quyét tw dong ma khong can quan ly
conflict manual

« Ngudi dung c6 thé tiép tuc 1am viéc offline va dir liéu s& dong bo khi quay lai online

- Framework Agnostic, Yjs hoat dong doc 1ap v4i Ul framework, c6 thé tich hop véi
bat ky framework nao

« Pugc t6i vu cho hiéu suat cao, hd trg xir Iy cac thay ddi 16n mot cach hiéu qua

« H$ tro nhiéu binding va integration véi cac tool khac nhu Tiptap, Monaco Editor,
CodeMirror

« Cung cp khai niém “awareness” dé hién thi con trd va lya chon ctia ngudi dung
khac

2.8.3. Nhugc diém
Bén canh cac uu diém, Yjs c6 mot s6 han ché:

« Complexity, CRDT la mot khai niém phtrc tap, cin hiéu rd d€ tdi uu hiéu suat

« Memory Usage, luu trit lich st cua tat ca thay doi c6 thé tiéu thu by nhé

« Network Bandwidth, dong bd héa c6 thé tao ra luu lvgng network 16n véi céc thay
do6i tan suét cao

« Learning Curve, can thoi gian dé hi€u cach sir dung va céach tich hgp véi ing dung
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2.9. Tong quan vé BlockNote

2.9.1. Gi6i thi¢u

BlockNote 1a mot thu vién editor dugc xay dung trén nén tang Tiptap va ProseMirror
[14]. BlockNote cung cdp mot cong cu soan thao van ban phong phu vai kién tric
block-based twong tu nhu Notion, cho phép ngudi dung xay dung cac khdi ndi dung

228

Hinh 7: BlockNote logo

mot cach linh hoat.

BlockNote dugc thiét k& dé dé tich hop vao cac tmg dung React (Phdn 2.3.2), v6i API
rd rang va kha ning tiy chinh cao, twong thich véi mau sic clia shadenui (Phdn 2.4.4) .
Thu vién nay hoat dong dua trén ProseMirror, mot editor framework manh mé va co
cau trac rd rang. C6 thé hinh dung ProseMirror nhu mot bd cong cu xay dung editor,
trong khi BlockNote 12 mot implementation cu thé, dé dang str dung nhanh.

BlockNote 12 mot hé sinh thai ma ngudén mé hoan toan, mién phi sir dung cong
cong. Chi riéng cac goi thu vién @blocknote/x1-* ¢O gidy phép copyleft, yéu cdu mua
gidy phép néu sir dung trong san phadm ma ngudn dong, hodc thuong mai.

2.9.2. Model dir liéu ciia BlockNote

Model dir liéu ctia BlockNote duoc td chitc thanh cac block, mdi block dai dién cho
mdt phan ndi dung riéng biét, nhu doan vin, hinh 4nh, bang,... Mdi block c6 mét cau
trac dir liéu riéng, bao gdm loai block, ndi dung va céc thudc tinh lién quan.

Dudi day 1a vi du vé cau tric dit liéu cia mot block trong BlockNote:
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"type": "paragraph",
"content": "Welcome to this demo!"

Iltypell: IlquoteII'
"content": "Quote"

"type": "bulletListItem",
"content": "Bullet List Item"

Iltypell: Iltablell’
"content": {
"type": "tableContent",

"rows": [
{
"cells": ["Table Cell", "Table Cell", "Table
b
{
"cells": ["Table Cell", "Table Cell", "Table
}
]
}
"type": "image",
"props": {
"url": "https://placehold.co/332x322.jpg",
"caption": "From https://placehold.co/332x322.jpg
}

"type": "paragraph",
"content": [
{
"type": "text",
"text": "Styled Text",
"styles": {
"bold": true,
"italic": true,
"textColor": "red",
"backgroundColor": "blue"

Iltypell: ll'Linkll’
"content": "Link",
"href": "https://www.blocknotejs.org"

Cell"]

Cell"]

Chuong trinh 1: Vi du vé cdu triic dir liéu ciia mot block trong BlockNote
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Welcome to this demo!
Quote

« Bullet List Item

Table Cell Table Cell Table Cell

Takla Mall Takla Mall T-I-\Ie Ce“

SRR Y | = |

From https://placehold.co/332x322.jpg

Styled TextLink '_‘

Hinh 8: Vi du vé cdu tric dir liéu ciia mot block trong BlockNote

2.9.3. U'u diém

BlockNote mang lai nhiéu loi ich cho phat trién editor:

- Block-based Architecture, t5 chtrc noi dung thanh cac khdai doc 1ap, dé quan Iy va
tuy chinh

« Tiptap Integration, dugc xay dung trén Tiptap, k€ thira tat ca tinh ning manh mé
cua framework nay

« Modular Design, dé dang thém hoic x6a cac tinh ning thong qua hé thdng extension

« React-First, duogc thiét k€ tdi wu cho React, vdi hooks va component-based API

« Real-Time Collaboration Ready, hd trg tich hop Yjs [16] va cac giai phap CRDT
khéc

- Rich Content Support, hd trg nhiéu loai ndi dung: text, image, video, code blocks,
tables,...

2.9.4. Nhwoc diém

Bén canh céac vu diém, BlockNote c6 mot s6 han ché:

« Learning Curve, can thoi gian d€ hiéu kién truc block-based va cach tiy chinh, khai
thac tich hop vé6i cac doi tugng cia du an

« Browser Compatibility, mot sd tinh ndng ning cao c6 thé yéu cu trinh duyét hién
dai
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2.10. Tong quan vé OpenAPI

2.10.1. Giéi thi¢u

OpenAPI 12 mot specification cho md ta HTTP APIs theo cach chuian hoa. OpenAPI
cho phép sinh code tir contracts, tao di€u kién cho contract-first development, va tu
dong tao documentation.

OpenAPI (trucc day dwoc goi la Swagger) 1a mot format standardized cho mo
ta RESTful APIs. OpenAPI specification dinh nghia endpoints, parameters, request/
response schemas, va error codes theo cdch machine-readable.

-

Hinh 9: OpenAPI, Redocly, Scalar Logo

a%
7Y

2.10.2. Tooling Ecosystem

« Redocly [17]: Tool cho OpenAPI specification, trong dy an st dung lam language
server, linter, bundle cac file nho thanh mot file 16n

« Scalar [18]: Tool cho OpenAPI specification, twong doi gidng redocly, trong du an
str dung dé render website documentation tir OpenAPI spec

* heyapi/openapi-ts [19] sinh TypeScript types tir OpenAPI spec

« oapi-codegen [20] sinh Go code tir OpenAPI spec, hd tro HTTP API generation

» OpenAPI Generator [21]: Tool da ngén ngit cho code generation tir OpenAPI spec,
hd trg nhiéu languages va frameworks, trong du 4n sir dung generator typescript-

nestjs-server [22]

2.10.3. Contract-First Development
Contract-first approach dinh nghia API contracts trude khi implement logic, dam bao
tinh consistency, tao di€u kién cho parallel development, va giam integration issues.

2.10.4. Uu diém
+ Clear Contracts, API contracts rd rang dugc define trudc implementation

Parallel Development, frontend va backend c6 thé phat tri€n song song

Type Safety, code generation tao type-safe clients va servers
Documentation, contracts ty dong documentation

Tooling Ecosystem, rong rdi tooling hd trg OpenAPI

2.10.5. Nhugc diém

- Specification Maintenance, specifications can dugc updated khi API thay doi
« Setup Complexity, code generation pipeline yéu ciu ciu hinh

« Learning Curve, can hoc OpenAPI specification format

« Tooling Overhead, can maintain generation scripts va tooling
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2.11. Tong quan vé gRPC

2.11.1. Giéi thiéu

GRPC 1a mot framework RPC hién dai duoc phat trién boi Google [23], st dung
Protocol Buffers cho dinh nghia service va HTTP/2 cho communication. GRPC duoc
thiét k&€ d€ cung cap hiéu suat cao, latency thap, va tich hop tot voi distributed systems.

'‘GRPC

Hinh 10: gRPC logo

2.11.2. gRPC Features
High Performance, Protocol Buffers va HTTP/2 cho throughput cao

Bidirectional Streaming, hd trg streaming tir client-to-server va server-to-client
OpenTelemetry Support [24], hd trg native tracing vdi OpenTelemetry

Type Safety, Protocol Buffers cung cip strong typing
Multi-Language, code generation cho nhi€u ngén ngi

2.11.3. gRPC Tooling
Buf [25]: Build system cho Protocol Buffers, hd trg remote gen khong cin cai

dependencies, cung cip code generation, linting, va breaking change detection
GRPC Go [26]: Implementation gRPC cho Go, cung cap high-performance gRPC
server va client

ts-proto [27]: Code generator cho TypeScript, tuong thich véi NestJS

2.11.4. Uu diém

High Performance, Protocol Buffers va HTTP/2 cho throughput cao
Type Safety, Protocol Buffers cung cip strong typing

Streaming Support, native bidirectional streaming support
Observability, tich hgp t6t vai OpenTelemetry

Multi-Language, code generation cho nhi€u ngdn ngir

2.11.5. Nhugc diém

Learning Curve, can hoc Protocol Buffers va gRPC concepts

Browser Compatibility, gRPC yéu cau HTTP/2 support (limited browser support)
Debugging Complexity, binary format kho debug so véi text-based protocols
Tooling Setup, yéu cau setup code generation pipeline
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2.12. Tong quan vé Traefik

2.12.1. Gi6i thiéu

Traefik 12 mot API gateway ma ngudn mo [28], hién dai, duoc viét bang Go. Traefik
duoc thiét k€ @€ tu dong phat hién va két ndi cac dich vu, loai bd nhu cau c4u hinh thu
cong. Traefik hd tro OpenTelemetry (Phdn 2.17) cho distributed tracing, cho phép
quan sat performance toan bg request flow.

Traefik hoat dong tot trong cdc mdi trudng container-orchestrated nhu Docker,
Kubernetes, Docker Swarm va cling ¢6 thé chay standalone cho cac tmg dung non-
containerized.

traefik

Hinh 11: Traefik Logo

Du 4n str dung traefik-plugins/traefik-jwt-plugin [29] d€ x4c minh request dén céc
API endpoint, thong tin dugc chuyén d6i sang request headers giup cho céc service
khong can phai thuc hién qua trinh xac minh riéng.

2.12.2. Uu diém

Traefik mang lai nhiéu loi ich cho phat trién API gateway:

« Auto-Discovery, tu ddng phat hién services khong can cau hinh thi cong

- OpenTelemetry Integration, hd trg native OTLP cho distributed tracing

- Container-Native, thiét k& t6i vu cho Docker va Kubernetes, hd trg GatewayAPI
cta Kubernetes

- Middleware System, hd tro middleware extensible cho custom logic

« Dynamic Configuration, c&u hinh c6 thé thay d6i runtime ma khong cn restart

« Multiple Protocol Support, hd trg HTTP, HTTPS, gRPC, WebSocket

« Performance, dugc viét bang Go, cung cdp hiéu suat cao va resource efficiency

« Active Development, du an duoc duy tri tich cuc véi feature méi thudng xuyén

2.12.3. Nhuoc diém

Bén canh cac uu diém, Traefik cé mot sd han ché:

« Learning Curve, can hoc provider concept va configuration syntax

- Configuration Complexity, ciu hinh ning cao c6 thé tré nén phuc tap

« Community Support, nhd hon Nginx, it plugin third-party c6 sin

+ Debugging, kho khén trong debugging khi routing rules khong hoat dong dting
« Ecosystem, it integration third-party so vdi cac gateway khac
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2.13. Tong quan vé Casbin

2.13.1. Giéi thi¢u

Casbin la mot framework authorization ma nguén m¢ manh mé& va linh hoat [30], hién
thudc Apache Software Foundation. Casbin hd tro cdc md hinh kiém soat truy cap
nhu ACL, RBAC, ABAC, va cic bién thé khac. Framework nay cho phép dinh nghia
céc rule authorization mot cach khai bao thong qua cau hinh, thay vi hardcode logic
kiém soat.

Hinh 12: Casbin Logo

Casbin dugc thiét k&€ d€ hoat dong v&i nhi€u ngdn ngit 14p trinh, bao gom Go, Java,
Python, Node.js va hon thé nita, gitp dam bao tinh nhat quan trong authorization logic
trén toan b hé sinh thai.

So voi cac giai phap authorization khac nhu OPA, SpiceDB (Google Zanzibar
opensource), Casbin tip trung vao sy don gian va hiéu qua, cung cdp mot cach tiép
can.

2.13.2. Uu diém

Casbin mang lai nhiéu loi ich cho phat tri€n authorization:

- Flexible Models, cung mét kiéu biéu dién co s& dir liéu nhung c6 thé hd tro nhiéu
md hinh kiém soat tir don gidn (ACL) dén phtrc tap (ABAC)

« Declarative Configuration, dinh nghia rules thong qua file c4u hinh thay vi code

« Multi-Language Support, c6 implementation cho nhi€u ngdn ngir 1ap trinh

« High Performance, dugc t6i wu cho xtr Iy nhanh va ki€m tra permission hiéu qua

- Persistence, hd trg luu trit policies trong database hoic file

- Extensible, hd trg custom matcher va effect, cho phép mé rong chirc ning

2.13.3. Nhugc diém

Bén canh céac vu diém, Casbin ¢ mot s6 han ché:

« High Learning Curve, can thoi gian d€ hi€u cdc m6 hinh RBAC, ABAC va cich
cdu hinh

- Nhitng use case phtrc tap c6 thé dan dén ciu hinh khé hiéu

+ Kho khan trong debugging khi policy khong hoat dong nhu mong doi

« Khong dé scale cho cac hé thong 16m so v6i cac giai phap chuyén biét nhu OPA
hoac SpiceDB
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2.14. Tong quan vé Meilisearch

2.14.1. Gi6i thiéu

Meilisearch 12 mot search engine ma nguén mé& dugc viét bang Rust [31], thiét k& dé
cung cAp trai nghiém tim kiém nhanh, lién quan, va dé st dung. Meilisearch duoc
phat trién véi muc tiéu 12 mot giai phap tim kiém dé trién khai hon Elasticsearch, phu
hgp cho cac tmg dung tir nho dén 16m.

Hinh 13: Meilisearch Logo

2.14.2. Uu diém

Meilisearch mang lai nhiéu loi ich cho phat trién search:

- Easy to Deploy, single binary executable, dé trién khai trén bat ky ha tAng nao

« Fast Search, hiéu suat cao véi latency thdp nho Rust implementation

« Rich Features, hd trg full-text search, hybrid search, facets, filters, sorting, ranking
« Typo Tolerance, ty dong xur 1y typo va fuzzy search

« Multi-Language Support, hd trg indexing va search cho nhiéu ngon ngit

« Open Source, mi ngudn md, cé thé tuy chinh theo nhu cau

« Low Resource Usage, sir dung it CPU va RAM so véi Elasticsearch

2.14.3. Nhugc diém

Bén canh c4c vu diém, Meilisearch c6 mot sd han ché:

 Community Size, cong dong nhé hon Elasticsearch, it plugin c6 sin

. Advanced Features, thi€u mot s6 advanced features cia Elasticsearch, khong ho
ki€u dir liéu nested phirc tap
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2.15. Tong quan vé Authentik

2.15.1. Giéi thiéu
Authentik 1a mot nén tang identity provider ma nguén mé duoc thiét ké d€ cung cap

cac dich vu x4c thuc va cap quyén tap trung [32]. Authentik ho tro cac chuan hién dai
nhu OIDC (OpenID Connect) va OAuth 2.0, cho phép két néi dé dang v&i nhiéu tng
dung va dich vu.

Hinh 14: Authentik Logo

2.15.2. U'u di€ém
Authentik c6 nhiéu wu diém ndi bat:

OIDC va OAuth 2.0 Support, hd tro day du cac chudn authorization va
authentication hién dai

Self-Hosted, c6 thé trién khai trén ha ting riéng, tranh phu thudc vao dich vu external
Flexible User Management, quan 1y nguoi dung, nhoém, va phan quyén linh hoat
Provider Support, hd tro tich hop véi nhiéu external providers (Google, GitHub,
SAML, v.v.)

Phu hop cho developement nhd vao tinh ning Authentik Blueprint, dé dang cau hinh
va ap dung tu dong, thudn tién hon Keycloak rat nhi€u khi phai sir dung Terraform
hay Ansible

2.15.3. Nhuwoc diém
Bén canh céc vu diém, Authentik c6 mot s6 han ché:

Deployment Complexity, yéu cau cau hinh va trién khai phirc tap

Learning Curve, can thoi gian d€ hi€u cac khai niém OIDC, OAuth, va cau hinh
policies

Performance, Authentik dugc viét bang Python 1a chinh, nhung cic thanh phan
trong yéu van dugc viét bing Go va Rust. Du vy, mic do sit dung RAM cuia
Authentik ngang v&i Keycloak khi st dung trong qua trinh phat trién

Ap dung Authentik Blueprint d6i khi 161 nhung khong c6 log
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2.16. Tong quan vé RustFS

2.16.1. Gidi thiéu

RustFS [33] 12 mot hé thong luu trit object storage duoc viét hoan toan bang Rust,
twong thich véi API cia Amazon S3. RustFS duoc phat trién nhu mt giai phap thay
thé hiéu suat cao hon cho MinlO (dd ngirng phat trién), dic biét 1a trong cac truong
hop can throughput 16n va latency thap.

Rust dugc chon vi hiéu suit va an toan bd nhd, gitip RustFS cung cap mdt co sd ha
tang Iuu trit dang tin ciy vdi resource overhead t3i thiéu.

RUSTFS

Hinh 15: RustFS Logo

2.16.2. Uu di€m

RustFS mang lai nhi€u loi ich cho phat trién object storage:

« S3 Compatibility, hd trg ddy dit API S3, cho phép dé dang thay thé MinlO hoic S3
« High Performance, dugc viét bang Rust, cung c4p hiéu suit vuot troi so véi MinlO
« Concurrent Operations, hd trg xit Iy dong thoi t6i uu nhd async/await clia Rust

« Ho tro

« C6 thé giao tiép thong qua MinIO CLI

HO tro cloud native mot cach chinh thurc, co thé trién khai trén Kubernetes

2.16.3. Nhugc diém
Bén canh c4c vu diém, RustFS c6 mot s6 han ché:

« Young Ecosystem, twong d6i méi so véi MinlO, ecosystem c6 th€ chura hoan chinh
« Tai thoi diém thuc hién dy 4n, RustFS van chura phat hanh bt ky phién ban 6n dinh
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2.17. Tong quan vé Observability Stack

2.17.1. Giéi thi¢u

OpenTelemetry Protocol (OTLP) 1a mdt tiéu chuan ma ngudén m& cho viéc thu thap
va xuat dir liéu observability (metrics, logs, traces) [24]. OTLP duoc hd trg bdi hau
hét cac cong cu monitoring hién dai.

Du 4n st dung mdt stack observability hoan chinh bao gom:
Prometheus [34], cho metrics collection

Grafana Loki [35], cho logs aggregation

Grafana Tempo [36], cho distributed tracing

Grafana Alloy [37], cho log/metrics forwarding agent
Grafana [38], cho visualization tap trung

‘ g f\ N . 5
v

Hinh 16: OpenTelemetry, Prometheus, Grafana, Loki, Tempo, Alloy Logo

Céc service duoc instrumented bang:
* @opentelemetry/auto-instrumentations-node: auto instrumentation cho Node.js
*+ go.opentelemetry.io/contrib/exporters/autoexport cho auto setup exporters cho Go

2.17.2. Uu di€m

Stack observability mang lai nhi€u lgi ich:

« Unified Observability, tap trung logs, metrics, va traces trong mot platform

. Standards-Based, sit dung OTLP, moét tiéu chuan mé duogc nhiéu tool hd tro

« Auto Instrumentation, ty dong capture telemetry data ma khong can code changes
. Cost-Effective, hdu hét components 12 ma nguén mé va c6 thé ty trién khai

« Scalability, dugc thiét k& d€ xtr 1y large-scale deployments

« Multi-Language Support, hd trg instrumentation cho nhiéu ngdn ngit 14p trinh

« Real-Time Insights, cung cip real-time visibility vao application performance

2.17.3. Nhugc diém
Bén canh cic uu diém, stack nay c6 mot sd han ché:
« Operational Complexity, trién khai va maintain toan b stack yéu cau kién thirc sau

Data Volume, observability data c6 thé 16n, yéu cau storage va retention planning
Learning Curve, can hoc cich cdu hinh va sir dung ting thanh phan

Network Overhead, thu thap observability data cé thé thém network traffic

Cost of Storage, luu trit long-term observability data c6 thé t6n kém
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2.18. Tong quan vé Redpanda

2.18.1. Gidi thiéu

Redpanda 1a mot nén tang event streaming ma ngudn mé dugc viét bang C++ véi API
tuong thich Kafka [39]. Redpanda dugc thiét k€ d€ cung cap hiéu suit cao hon Kafka
trong khi duy tri tinh twong thich hoan toan véi Kafka protocol va ecosystem.

Hinh 17: redpanda Logo

Redpanda dugc sir dung nhu mot message broker trong du 4n, hd tro pub/sub patterns
cho event-driven architecture.

2.18.2. Uu di€ém

Redpanda mang lai nhiéu lgi ich cho phat trién event-driven:

« Production Ready, da dugc st dung trong production bai nhiéu cong ty 16n

« Kaftka Compatible, hoan toan twong thich vai Kafka API, cho phép st dung Kaftka
clients, SDK va tools

- Single Binary, chi mot binary executable, dé trién khai hon Kafka

« Resource Efficient, sir dung it CPU va RAM hon Kafka

« Built-in Schema Registry, tich hgp schema registry khong can tool riéng

« Multi-Cloud, hd trg trién khai trén nhiéu cloud providers

« Plugin Support, hd tro custom plugins bang Go, Python thong qua Redpanda
Connect SDK

2.18.3. Nhuwoc diém

Bén canh cac vu diém, Redpanda c6 mot s6 han ché:

« Learning Curve, can hiéu event-driven architecture va Kafka concepts

« Operational Knowledge, cin kién thirc vin hanh hé thong distributed messaging

« Community Size, cong dong nhoé hon Kafka, it tai liéu nang cao c6 sin

« postgres_cdc [40] ctia Redpanda Connect yéu cAu phién bén tra phi, c6 thé st dung
Debezium, hodc st dung sql_select [41] cua Redpanda Connect
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2.19. Tong quan vé Watermill

2.19.1. Giéi thi¢u

Watermill [42] 1a library Go cho event-driven architecture, hd trg multiple message
routers. Watermill dugc thiét k&€ d€ tao di€u kién cho asynchronous message
processing, event streaming, request-response, va reactive architectures.

<
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Hinh 18: Watermill Logo

2.19.2. Watermill Architecture
Watermill cung cap abstraction trén cac message brokers khac nhau, cho phép viét
event processing logic mot 1an va sir dung vGi nhi€u transport backends.

Watermill duogc sir dung trong du an:

Kafka integration v6i Redpanda (Phan 2.18) cho distributed streaming
Redis pub/sub [43] cho lightweight pub/sub messaging trong cung cluster
Go channels cho in-process communication

« Outbox pattern voi Forwarder Component cia Watermill

2.19.3. OpenTelemetry Integration

Watermill hd trg OpenTelemetry (Phdn 2.17) integration thong qua nkonev/watermill-
opentelemetry [44], cho phép trace event processing workflow. Di€u nay cung cap
observability cho event-driven systems.

2.19.4. Uu diém
Flexible Routing, hd tro da dang transport backends
Structured Event Handling, type-safe event processing

2.19.5. Nhuoc diém

+ Event-Driven Complexity, event-driven phurc tap hon so véi md hinh synchronous
« Learning Curve, event-driven patterns can duoc hiéu rd

« Debugging, debugging distributed events la thach thic 1on

Operational Overhead, yéu cau manage message broker infrastructure
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2.20. Tong quan vé Nx

2.20.1. Gié6i thiéu
Nx [45] 14 build system va monorepo management tool duogc phat trién bdi Nrwl. Nx
cung cip céc tinh ning cho task orchestration, caching intelligent, visualization cua

dependency graph, code generation, va workspace analysis.

Hinh 19: Nx Logo

Trong du an, Nx dugc st dung nhu task runner va build system, thiét 1ap toan bd
ludng code gen cho GRPC, OpenAPI, SQLC,... Trudc diy, nhém da ting thiét 1ap
Bazel nhung da chuyén sang Nx vi Bazel chi gidi quyét dugc van dé build, khong
gitp viéc dev tré nén dé dang hon.

2.20.2. Uu di€ém

« Task Orchestration, quan 1y va chay tasks phu thudc, song song mot cach téi vu

Intelligent Caching, caching cta build artifacts dya trén file changes

Dependency Graph Visualization, hi€u dependencies gifta cdc packages

Workspace Analysis, phan tich codebase dé x4c dinh affected projects
H{ tro thiét 14p monorepo Typescript dé dang hon, song, van can kién thirc viing
vang veé typescript va hé sinh thai typescript (Phdn 2.2)

2.20.3. Nhuoc diém

« Learning Curve, can hi€u Nx concepts va configuration

« Configuration Complexity, setup phtrc tap cho custom use cases, nhu cac ludng
code gen, thiét 1ap v6i Go, vi khong hd trg chinh thitc cho Go

« Overhead cho Small Projects, overhead khong cén thi€t cho projects nho
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CHUONG 3. PHAN TiCH VA THIET KE HE THONG

Chwong 3 trinh bay qua trinh phan tich va thiét ké hé thong nham xdac dinh ré cdu
tric va cach thirc hoat dong ciia hé thong. Noi dung chuwong bao gom khdo sat hién
trang, xdc dinh yéu cau chirc nang va phi chirc nang, ti do xay dung kién tric hé
théng va mo td cdc thanh phan chinh. Bén canh do, chwong sit dung cdc so do UML
dé mé hinh héa hanh vi, luoéng xit [y va méi quan hé giita cdc déi twong trong hé
thong, thiét ké dit liéu thong qua cdc bang co so dir liéu. Hé thong ciing phan tich
BlockNote schema tuy chinh, va mé hinh thu vién Casbin ciia hé thong.

3.1. Khao sat hién trang

3.1.1. Cic h¢ théng hién cé

Hién nay c6 nhiéu hé thdng quan 1y kién thirc ca nhan khac nhau, mdi hé thdng déu
c6 nhitng wu diém va nhugc di€ém riéng. Dudi day 1a mot s6 hé thong phd bién ma
nhom da khao sat.

Notion

Hinh 20: Notion logo

Notion 1a mot nén tang lam viéc tich hop dugce ra méat vao nam 2013, két hop tai lidu,
co s¢ dir liéu, wiki va quan 1y dy an trong mot nén tang duy nhat. V&i hon 30 triéu
ngudi dung toan ciu, Notion da phat trién tir mot tmg dung ghi chu don gian thanh
mot hé thong kién thire toan dién.

Lich sir phat trién ctia Notion bat dau véi phién ban 1.0 tip trung vao hop tac tai
liéu thoi gian thuc va td chuc tai liéu phong cach wiki. Di€ém dot pha 16n nhit dén
vGi phién ban 2.0 vao thang 3 nam 2018 khi giGi thiéu tinh ning Database, nang cap
Notion 1én mot tdm cao mdéi va cho phép tao ra cac cong cu ing dung. Hién tai, Notion
lién tuc dugc cp nhat véi cac tinh ning mGi nhu Al agents, hé théng ty dong hoa
hoan chinh va nhiéu loai giao dién co s& dit liéu mai.

Céc tinh ning chinh bao gém editor module héa véi cac khdi cé thé sép xép linh
hoat, co so dir liéu da dang (bang, Kanban, lich trinh, gallery), kha nang hop tac thoi
gian thyc, va tich hop Al Giao dién ctia Notion dugc danh gia cao vé tinh thim my va
su linh hoat, cho phép ngudi dung tuy chinh khong gian 1am viéc theo nhu cau riéng.

Tuy nhién, Notion ciing c6 nhitng han ché nhat dinh, dién hinh nhu khong hd tro
graph view mdt cach truc quan.

Obsidian
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Hinh 21: Obsidian logo

Obsidian la mot tng dung ghi chli va quan 1y kién thirc dya trén tép Markdown, duoc
phét trién béi Shida Li va Erica Xu va ra mét vao nim 2020. Véi triét Iy “local-first”,
Obsidian dam bao dir liéu ctia nguoi dung luén nam trén thiét bi ctia ho, mang lai
quyén s¢ hiru va tinh linh hoat t6i da.

Obsidian hoat dong voi mot “vault” chira cac tai liéu vin ban, mdi ghi chii méi tao
ra mot tép Markdown riéng. Diém manh n6i bat nhat ciia Obsidian 1a kha ning lién két
hai chiu va ché€ do xem graph gitip ngudi dung hinh dung méi quan hé gitra cac ghi
chti. Nguoi dung c6 thé tao lién két ndi dung bing Wikilinks hoic lién két Markdown
thong thuong, va tat ca cac lién két nay déu duoc hién thi trong graph view tuong tac.

Céc tinh ning chinh bao gdm ché d6 xem graph giup phan tich mdi quan hé gitra
cac ghi chu, Canvas cho phép sip x&p ghi chil truc quan khong gidi han, hé thong
plugin mé rong do cdng dong phat trién, va kha ning tich hop véi nhiéu cong cu khac.
Obsidian ciing hd tro ché do chinh sira song song gitta Source Mode va Live Preview,
cung véi ddy di cac cong cu tim ki€ém va td chirc. Obsidian con chinh hd trg vim
motion cho nhiing ngudi dung yéu thich trai nghiém chinh stra van ban nang cao.

Mic du manh mé, Obsidian ciing c6 nhitng thach thirc. Learning curve kha cao,
dic biét v6i nguodi méi bt dau. Thidu tinh niing hop tac thoi gian thuc 1a mot han ché
quan trong. Giao dién mic dinh c6 thé trong don gidn so v&i cac ddi thl canh tranh.
Obsidian phu hop nhat véi cac nha nghién ciru, nha van, 14p trinh vién va nguoi lam
viéc kién thirc mudn kiém soat siu siac ghi chil ctia minh.

jackyzha0/quartz

Hinh 22: Quartz logo

Quartz 1a mot static-site generator nhanh, duoc thiét k& d€ bién ndi dung Markdown
thanh cic website hoan toan chirc ning. Pugc phat trién boi jackyzha0, Quartz hoat
dong nhu mot giai phap self-hosted thay th€ cho Obsidian Publish, cho phép ngudi
dung xuat ban ghi chu va digital gardens ctia minh 1én web mot cach dé dang.

Quartz tuong thich hoan toan vé&i Obsidian, hd trg ddy du cic tinh ning nhu
wikilinks, backlinks, transclusions, graph view va full-text search. N6 duoc xay dung
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trén cong nghé TypeScript va cung cap kha nang tuy chinh cao thong qua JSX layouts
va page components. Mot trong nhitng di€m manh ctia Quartz 1a td¢ d0 tai trang cuc
nhanh va kich thudc bundle nho.

Cac tinh ning chinh bao gdém hd trg LaTeX, Mermaid diagrams, dark mode,
breadcrumbs, popover previews, internationalization, va hé théng comments. Quartz
ciing ho trg Docker, RSS feeds, va c6 hé thong plugin mé rong. N6 dic biét phu hop
cho céc ¢4 nhan mudn chia sé kién thirc ctia minh duéi dang website cong khai hodc
digital garden.

Mic di manh mé&, Quartz cling c6 nhitng han ché. N6 yéu cau kién thirc ky thuat
vé Git va hosting dé thiét 1ap. Khong c6 tinh ning hop tac thoi gian thye nhu Notion.
Giao dién quan 1y noi dung khong truc quan bang cac ing dung desktop. Quartz phu
hop nhat véi cic nha phat trién, sinh vién, va gido vién mudn xuat ban ghi chi cla
minh dudi dang website.

3.1.2. So sanh cac hé thong hién cé

Hé¢ thong U di€ém Nhuoc diém

Notion Giao dién dep, da tinh nang, hop | Phirc tap khi quan 1y du 4n 1on, toc
tac thoi gian thuc do tai cham voi dir liéu 16n

Obsidian | Local-first, graph view manh m&, | Thi€u hgp tic thoi gian thuec,
lién két hai chiéu, plugin da dang | learning curve cao

Quartz T6c dd nhanh, twong thich | Yéu caukién thirc k¥ thuét, khong
Obsidian, dé xuat ban website, ty | c6 hop tdc thoi gian thuc, giao
chinh cao dién don gian

Bdng 1: So sanh cdc hé thong hién co

Xuat phat tir 6, nhém da x4c dinh dugc nhitng diém manh va han ch€ cta timg hé
thdng, tr d6 rit ra nhitng bai hoc quan trong d€ 4p dung vao thiét k& hé thong cla
minh. Nhung ciing ciAn nhan manh ring Notopia khong nhim muc dich thay thé hoan
toan cac hé thong hién c6, ma chi thuc hién mot sd chirc nang nhat dinh, mang tinh
chat nghién ctru, hoc tap, 4p dung cong nghé va quy trinh phat trién phan mém.
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3.2. Quy trinh phat trién

Giai doan  Thoi gian

Hoat dong

(Dot 1)

1 26/01 - 04/02 | Khoi dong & Nghién ctru | Xac dinh yéu cau, nghién
cuu cong nghé

2 05/02 - 12/02 | Thiét lap Moi truong lam viée, CI
Pipeline sin sang

3 13/02 - 25/02 | Phan tich & Thiét k& Dic td Use Case, thiét
k& Database Schema, Ul/
UXx

4 26/02 - 05/04 | Phat trién & Tich hgp | Hé thong ding nhip va

quan ly ghi chu co ban
hoat dong

5 06/04 - 10/05

Phat trién & Tich hop
(Dot 2)

Ung dung ddy du tinh
nang

6 11/05 - 17/05

Hoan thién San pham

San pham hoan thién vé
tinh ning va thAim my

7 18/05 - 31/05

Bdo cdo & Tong két

Bdo cdo cudi ky va
source code hoan chinh

Bdng 2: Lich trinh cdc giai doan phat trién dy dn

3.3. Kién tric hé thong

Du an dugc chia thanh nhi€u service khic nhau, bao gdm note service, document
service, authorization service, search-worker worker, va cac thanh phan tai sir dung tir
cac dich vu sén c6. Mdi service c6 trach nhiém riéng biét va giao ti€p v6i nhau thong
qua API va message queue dé ddm bao tinh modular va dé bao tri.

3.3.1. So' do kién triic tong quan

Duéi day 1a so do kién triic tong quan cta hé thong.
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Hinh 23: So do kién triic tong quan

Trong d0, cac thanh phan chinh bao gom:

Thanh phan Mo ta

User Nguoi dung twong tac voi hé thong thong qua giao dién
web

Gateway Diém vao chinh cta hé théng, chiu trach nhiém dinh tuyén
yéu cau dén cac service phu hgp

Web App Ung dung web cung cip giao dién ngudi dung dé tao va

quan ly ghi cha

Note Service

Quan ly metadata va logic lién quan dén khong gian lam
viéc va ghi chu

Document Service

Quan ly ndi dung cua cac ghi chu

Authorization Service

Xac dinh quyén truy cip cia nguoi dung doi voi céc tai
nguyén

Identity Provider

Dich vu xac thuc va quan ly nguoi dung

Object Storage

Luu trit cac tép lién quan dén ghi chu, nhu hinh dnh va
ta1 liéu

Search Service

Cung cap kha nang tim ki€ém ndi dung trong ghi chu

Event Bus

Hé thong message queue dé giao ti€p giita cic service

Monitoring

Giam sat hiéu suit va trang thai ctia hé thong

Bdng 3: Cdc thanh phan trong kién tric

Chi tiét v€ cac thanh phan chinh:

Gateway
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Gateway 1a diém vao chinh ctia hé théng, chiu trich nhiém dinh tuyén cac yéu cau
tir ngudi dung dén cac service phi hop. N6 cling thuc hién cac chirc nang nhu x4c
thuc, va can bang tai d€ ddm bao hiéu suat va bao mat ctia hé thong.

Hé thong st dung Traefik (Phdn 2.12) 1am API Gateway, v6i dac diém gon nhe va
dé cau hinh, twong thich t6t v&i docker compose. St dung traefik-plugins/traefik-
jwt-plugin [29] d€ xtr 1y xac thuc JWT, chuyén hod OIDC claim thanh header HTTP,
gitp cac service phia sau c6 thé dé dang xac dinh nguoi dung, khong cin phai tich
hop truc tiép véi Identity Provider.

Web App

Web App la giao dién nguoi dung chinh, cho phép nguoi dung tao, chinh stra va
quan 1y ghi chii. Ung dung duogc xay dung voi React va NextJS (Phdn 2.3).

Note Service

Note Service (note service), viét bang Go, chiu trach nhiém quan ly metadata va
logic lién quan dén khong gian lam viéc va ghi chi. Dich vu nay cung cip API dé
Web App c6 thé twong tic véi khong gian 1am viée va ghi chil, dong thoi tich hop véi
Authorization Service d€ ki€ém tra quyén truy cip cta ngudi dung trudce khi thuc hién
cac hanh dong lién quan dén thu muc, ghi cha.

Document Service

Document Service (document service), viét bang Typescript va NestJS framework,
chiu trach nhiém quan 1y ndi dung cua cac ghi chi, bao gobm luu trit va truy xuét dix
liéu. N6 cung cdp API dé Web App c6 thé twong tac voi ndi dung ghi chi, tich hop
voi Object Storage dé luu trir cac tép lién quan, va sir dung Hocuspocus (Phdn 2.8)
dé ho trg cong tac thoi gian thuc trén ndi dung ghi chi.

Authorization Service

Authorization Service (authorization service), viét bang Go, st dung thu vién
Casbin (Phadn 2.13) d€ quan 1y quyén truy cip ctia nguoi dung d6i voi khong gian lam
viéc va ghi chi. Dich vu nay cung cAp API d€ cac service khac c6 thé kiém tra quyén
truy cip cua ngudi dung trude khi thye hién cac hanh dong lién quan dén thu muc,
ghi chu.

Identity Provider

Identity Provider chiu trach nhi¢m xac thyc nguoi dung va quan ly thong tin tai
khodan. Hé thong str dung Authentik (Phan 2.15) 1a giai phap xac thuc, cung cép cac
tinh ning nhu dang nhap mot 1an (SSO), quén 1y ngudi dung, va hd trg nhiéu phuong
thirc x4c thuc. Hé thong st dung OpenID Connect (OIDC) dé tich hop giita Gateway,
Web App véi Identity Provider, giap don gian hoa qua trinh xac thuc va quan ly
nguoi dung.

Object Storage
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Object Storage duoc str dung dé Iuu trit cAc tép lién quan dén ghi chi, nhu hinh anh
va tai liéu. Hé thong st dung RustFS (Phan 2.16), mot giai phap luu trir d6i twgng nhe
va hiéu qud, cung cap API twong thich véi S3 d€ dé dang tich hop véi cac service khac.

Search Service

Search Service (Meilisearch), viét bing Rust, cung cap kha ning tim ki€ém noi dung
trong ghi cha (Phan 2.14). Trong d6, search-worker worker chju trach nhiém déng b
dit liéu dén Search Service dé dam bao dit liéu tim ki€ém ludn dugc cip nhat.

Event Bus

Event Bus 1a hé thong message queue duoc st dung dé giao tiép giita céc service,
dam bao tinh modular va gidm su phu thudc truc ti€p gilra cac service. Hé thong st
dung Redpanda (Phan 2.18), mot giai phap message queue hiéu suat cao, tuong thich
véi Kafka API, gitip dé dang tich hop véi cac service khéc.

Monitoring

Monitoring 1a thanh phan quan trong d€ gidm sat hiéu suat va trang thai ctia hé
thong. Hé thong st dung Grafana Stack va Prometheus (Phdn 2.17) @€ thu thap va
hién thi c4c chi s vé hiéu suat.

3.3.2. Kién truc note service

La thanh phan trung tdm trong hé thong, note service chju trach nhiém quéan ly
metadata va logic lién quan dén ghi chu. Dich vu nay duoc thiét k€ theo kién trac
Clean Architecture, Domain Driven Design, va Event-Driven Architecture d€ dam
bao tinh modular, dé bao tri, va kha ning m& rong trong tuong lais. Dudi day 1a so dd
kién trac chi tiét clia note service.

sTham khao cach t6 chirc code tir [46], [47]
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Application

Command Handler

Controllers

Query Handler
HTTP / REST Controller

Event Handler

gRPC Server >

Authorization Sve Interface

Event Processor

Identity Svc Interface

Infrastructure Workspace Event Bus Interface Domain

Persistence/SQL - Domain Model
Workspace Events

Authentication Sve Repository Interface
Integration Event Publisher Interface

Authorization Sve Domain Events
Integration Events

Outbox

Workspace Event Bus

Integration Event Publisher

Hinh 24: Kién tric cua note service

3.3.3. Kién truc document service

document service 4p dung kién tric theo NestJS, v4i cac module duogc t6 chirc theo
chirc nang. Duéi day 1a so d6 kién tric chi tiét clia document service, mo ta dén cap
do module.
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Modules

>
Document Authorization

— >

>
Api (OpenAPI Generator) Hocuspocus Blocknote
J
Database R Note
~ »| Storage

Hinh 25: Kién truc ciia document service

3.3.4. Kién truc authorization service

authorization service duoc thiét ké theo kién triuc Layered Architecture, vdi ting logic
khong phén tach rd vi tinh dic thu cla thu vién Casbin. Dudi day la so do kién trac
cua authorization service.

Infrastructure

Controllers

Casbin Enforcer

A 4

Application

v

gRPC

Persistence/GORM

Hinh 26: Kién triic ciia authorization service

3.3.5. Kién truc search-worker worker

search-worker worker dugc thiét k& theo kién triic don gian, sir dung trén 1 module
chinh ctia NestJS, khong chia thanh nhiéu module nho. Dudi diy 1a so d6 kién tric
cua search-worker worker.
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Service > MeiliSearch

v

Controller (Kafka)

Hinh 27: Kién truc ciia search-worker worker

3.4. Mo ta cac Use Case
Nhom chi xac dinh mot vai use case phirc tap, ¢d nhi€u luong, tic dong dén nhiéu
dich vu.
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3.4.1. Mo ta use case Create Note

Authorization Service Message Broker

‘ Note Service ‘ ‘ Search Worker ‘ Search Service ‘

User
CreateNote
HasWorkspacePermission
_ moreplee e
[ break [Althorization Failed]

No Permission
e B °

No Permission
e

Subcribed Users

[ par ) [Response]

Note ID

loop ) [Domain NoteCreat¢dEvent not published]

[NoteCreated domain event]

Publish domain NofeCreatedEvent

Domain NoteCfeatedEvent

par ) [Publish workspace event]

[toop ]

[Not processed domain
Not¢CreatedEvent]

Convert to w ulkmi e NoteCreatedEvent

Publish workspace NoteCreatedEvent

" [Publish NoteCreatedEvent integration event]

loop ) [Ndt processed
ldomain

Noi ]

Convert to &ic(‘rcmcdl‘.x ent

Publish integration NoteCreatedEvent

Retrieve integration NoteCreatedEvent

Process NggeCreatedEvent

Index Note

par | [Ack]
Ok
e — ]
[Indexing
Note]
IndgaNote

‘ Note Service ‘ Authorization Service Message Broker ‘ Search Worker ‘ Search Service ‘

User

Hinh 28: Sequence diagram mo td create note use case

Subcribed Users

Truwong Noi dung

ID UCo1

Name Create Note

Description Use case nay md ta quy trinh tao ghi chu méi

Actor(s) User

Priority Cao

Trigger Nguoi dung mudn tao mot ghi chit méi

Pre-condition(s) « Nguoi dung st dung thiét bi ¢6 két noi internet
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Trudong Noi dung

« Nguoi dung da dang nhip vao hé thong
« Nguoi dung c6 quyén tao ghi chu trong khong gian lam
viéc hién tai

Post-condition(s) » Nguoi dung tao ghi chu thanh cong

Basic Flow 1. Nguoi dung truy cap vao hé thong
2. Nguoi dung chon nuat “Tao ghi chit méi” dugc hién thi
3. Nguoi dung nhap vao céc truong thong tin cuia ghi chu
(tieu de, v.v...)
4. Heé thong ki€m tra quyén ctia nguoi dung dé tao ghi
chu
5. Hé thong tao ghi chi méi va tra vé ID ctia ghi cht
6. Heé thong publish domain event NoteCreatedEvent t&i
Message Broker
7. Hé thong chuyén d6i domain event thanh workspace
event va publish
8. Hé thong publish integration event NoteCreatedEvent
té1 Message Broker
9. search-worker nhan integration event va xu ly
10. search-worker giti yéu cau Index Note dén Search
service
11. Search service nhan yéu cau Index Note va ti€n hanh
indexing ghi chu méi

Alternate Flow 1. Budc 6: Hé thong gap 16i khi giri domain event
NoteCreatedEvent

1. Hé thong tu dong retry publish domain event

2. Budc 7: Hé thong gip 16i khi chuyén déi hodc publish
workspace event
1. Hé thong ghi log 16i va bd qua viéc publish

workspace event

3. Budc 8: Hé thong gip 16i khi publish integration event
1. Hé thong tu dong retry publish integration event

4. Budc 9: search-worker gip 16i khi xir 1y
NoteCreatedEvent
1. search-worker ghi log 16i va bd qua event

5. Budc 10: Search service gip 10i khi indexing ghi chu
moi
1. Search service ghi log 16i va bd qua yéu cau

indexing
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Truwong Noi dung

Exception Flow 1. Bude 4: Nguoi dung khong ¢ quyén tao ghi chi trong
workspace hién tai
1. Heé thong tra vé 10i forbidden
2. Use case dung lai
2. Budc 5: Hé thong gip 16i khi tao ghi chi méi
1. Hé thong tra vé 16i

2. Use case dung lai

Bdang 4: Mo ta use case Create Note

43



User

3.4.2. Mo ta use case Get Note

Note Service

Document Service

Authorization Service

GetNote

@

v

Ok
4 ...............................
Note
i P @
Hocuspocus| Connection

ote

HasNotePermission

cument does not exists]

Get chment

CheckNoteExistence @

Hocuspocug Connection
<. ..............................................................
[looﬁ ) [Edit debounce b;
@ Edit Document

Save Docisent changes

handled by Hocuspocus]

Broadcast Dod

ment changes

Note Service

Document

Service Authorization Service

User

Hinh 29: Sequence diagram mé td get note use case

Subcribed Users

Subcribed Users
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Truwong Noi dung

ID uco2
Name Get Note
Description Use case nay md ta quy trinh 18y noi dung ghi cha va

chuyén sang ché d6 chinh sira

Actor(s) User

Priority Cao

Trigger Ngudi ding chon mdt ghi chi dé€ xem hoic chinh sira
Pre-condition(s) « Nguoi dung str dung thiét bi c6 két ndi internet

« Nguoi dung da dang nhap vao hé thong
« Nguoi dung ¢6 quyén xem ghi chd trong khong gian lam
viéc hién tai

Post-condition(s) « Nguoi dung nhan dugc thong tin ghi cha
« K&t ndi Hocuspocus dugc thiét 1ap dé€ xem va (tity chon)
chinh stra ghi chu

Basic Flow 1. Nguoi dung chon ghi chii can xem
2. Hé théng 14y thong tin ghi chu tir note service
3. Hé thong kiém tra quyén xem ghi chu véi
authorization service
4. Heé thong tra vé thong tin ghi cht cho nguoi dung
5. Hé thong thiét 1ap két ndi Hocuspocus d€ xem noi
dung ghi cht
6. Néu nguoi dung chon chinh stra, Hé théng sé& gitt két
n6i va cho phép gtri cac thao tac chinh sira
7. document service kiém tra bo nhd ndi bd trude
8. Néu tai liéu chua ton tai trong bo nhé ndi bd, document
service ki€ém tra vGi note service
9. Néu ghi chi ton tai, document service khoi tao tai liu
va luu vao bo nhd ndi bod
10. document service tra vé két ndi Hocuspocus cho nguoi
dung
11. Néu c6 thao tac chinh sira, document service luu thay
doi va phat song cho céc client khac

Alternate Flow 1. Budc 8-9: Tai liéu da ton tai trong bo nhd ndi bd clia
document service
1. document service b qua budc kiém tra vi note
service
2. document service tra v€ két ndi Hocuspocus truc tié€p
2. Budc 12: Nguoi dung khong chon chinh stra (chi xem)
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Truwong Noi dung

1. K&t ndi Hocuspocus duy tri & ché do xem
2. Khong c¢6 thao tac chinh stra nao dugc thuc hién
3. Budc 13: Loi khi Iuu thay ddi tai liéu trong qué trinh
debounce
1. document service ghi log 16i va thir lai sau thoi gian
debounce

Exception Flow 1. Budc 4: Nguoi dung khong c6 quyén xem ghi chu
1. Hé thong trd vé 1i forbidden
2. Use case dung lai

2. Budc 9: Ghi chu khong ton tai trong note service
1. Heé thong tra vé 16i noteNotFound

2. Use case dung lai

Bdng 5: M6 td use case Get Note

3.4.3. Mo ta use case Commit Document

Q

ZN\

User

ﬁ CommitDocument
Create Do“‘ ment revision

ml

Document Service Message Broker Search Worker

‘ Note Service ‘

Search Service ‘

[Response]

[Publish integration DocumentCommittedEvent]

Publish integration DocumentCommittedEvent

<ﬁ£ [Note service update nate
loop | [Not processed integration
DocumentCommittedEvent]

Receive DocumentCommittedEvent

Update n(\g‘ size, tags

Search service update note index]
loop | [Not processed integration DocfimentCommittedEvent]
Receive DocumentCommjttedEvent

Convert to markdownContej

_ tags in form of NoteSearch

Index Note

Document Service Search Worker

Message Broker ‘ Note Service ‘

Search Service

HO

User

Hinh 30: Sequence diagram mé tda commit document use case

Noi dung
ID ucCo3
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Truwong Noi dung

Name Commit Document

Description Use case nay mo ta quy trinh luu va publish event cap nhat
tai li€u (noi dung cua ghi chi)

Actor(s) User
Priority Cao
Trigger Ngudi dung chon luu tai liéu d€ cap nhat

Pre-condition(s) « Nguoi dung da dang nhap vao hé thong

« Nguoi dung c6 quyén chinh sura tai liéu trong khong gian
lam viéc hién tai

« Tai liéu da ton tai trong hé thong

Post-condition(s) « Tai liéu dugc tao ra phién ban luu trit (revision) moi

» Integration Event DocumentCommittedEvent dugc publish

« Viéc cap nhat dugc phan anh vao hé thong nhan xét va
tim kiém

Basic Flow 1. Nguoi dung chon hanh dong “Commit Document” trén
giao di¢n

2. document service tao phién ban luu trit mai cua tai liéu

3. document service publish integration event
DocumentCommittedEvent vao Message Broker

4. Message Broker phan phdi event cho note service va
search-worker

5. note service nhdn event va cap nhat cac thong tin nhu
size, tags

6. search-worker nhan event va chuyén d6i thanh
markdownContent, tags

7. Search service nhan yéu cau index lai ghi cha va thuc
hién indexing

8. Céc thay doi dugc ding béo lai cho céc client thong qua
Hocuspocus

Alternate Flow 1. Budc 4: Ldi khi tao revision mdi clia tai liéu
1. Hé thong ghi log va thong bao 16i cho nguoi dung
2. Budc 6: Dir li¢u BlockNote khong dung voi schema
1. Hé thong discard event va ghi log 15i

Exception Flow 1. Budc 2: Loi khi 18y quyén edit
1. Tra vé 13i forbidden va dirg quy trinh

Badng 6: Mo td use case Commit Document
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3.4.4. Mo ta use case Update Note

‘ Note Service ‘ Authorization Service Message Broker Search Worker ‘ Search Service ‘
User
UpdateNote
HasNotePermission
e ——
[ break | [Authlorization Failed]
No Permission
o ST °
No Permission ”
Ok
S °
UpaeIE Note
|__par J [Response]
Ok
€
[Publish integration NoteUpdatedEvent]
[Not published integration NoteUpdatedEvent]
Publish NoteUpdatedEvent
Llo P /J [Not processed
integration
NoteUpdatedEvent]
NoteUpdatedEvent
u! Index Note
par [Ack]
Ok
S — o
[Indexing
Note]
Ind%
‘ Note Service ‘ Authorization Service Message Broker Search Worker ‘ Search Service ‘
User

Hinh 31: Sequence diagram mé td update note use case

Truong Noi dung

ID ucCo4
Name Update Note

Description Use case nay mo ta quy trinh cdp nhat thong tin co ban cua
ghi chu

Actor(s) User

Priority Cao

Trigger Nguoi dung chinh stta va luu thay d6i thong tin ghi cha

Pre-condition(s) « Nguoi dung da dang nhip vao hé thong
+ Nguoi dung c6 quyén chinh stra ghi chu trong khong
gian lam viéc hién tai

« Ghi chu ton tai trong hé thong
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Truwong Noi dung

Post-condition(s) « Thong tin ghi cht dugc cép nhat thanh cong
 NoteUpdatedEvent dugc publish tdi cac dich vu khac

Basic Flow 1. Nguoi dung chinh stra thong tin ghi chu va chon luu

2. Heé thong ki€m tra quyén chinh stra ghi cht véi
authorization service

3. Hé thong cap nhat thong tin ghi chu trong note service

4. Heé thong tra vé két qua thanh cong cho nguoi ding

5. Hé thong publish NoteUpdatedEvent tGi Message Broker
(c6 retry néu chua published)

6. search-worker nhan NoteUpdatedEvent va xur ly

7. Search service nhin yéu cau Index Note va thuc hién
indexing

Alternate Flow 1. Budc 3: Hé thong gip 16i kiém tra quyén
1. Ghi log 16i va tra vé thong bao cho nguoi dung
2. Buoc 5: Chua published dugc NoteUpdatedEvent
1. Hé thong tu dong retry cho dén khi thanh cong
3. Budc 7: Loi khi xit 1y NoteUpdatedEvent & search-worker
1. Ghi log va bd qua event nay
4. Budc 8: Loi khi indexing & Search service
1. Ghi log va thtr lai sau debounce

Exception Flow 1. Budc 2: Nguoi dung khong c6 quyén chinh sira ghi chu
1. Hé thong tra vé 16i forbidden
2. Use case dung lai
2. Budc 4: Loi khi cap nhat thong tin ghi chii
1. Hé thong tra vé 16i
2. Use case dung lai

Bdng 7: M6 td use case Update Note

3.5. So 6 16p (Class Diagram)

Dud6i day 1a so do 16p cho céc service trong hé thdng, bao gdm note service va document
service, khong bao gdm authorization service vi tinh diic thu cla service khong thé
biéu dién mot cach dé dang, va search-worker vi xtr 1y dit liéu khong phirc tap. So dd
16p giap minh hoa céu tric cla cac 16p, cac thudce tinh va phuong thirc clia ching,
cling nhu mdi quan hé gitra cac 16p.

3.5.1. So do 16p cho note service

So d6 16p cho note service duoc chia thanh hai phan: ting application va tang domain.
Tang application tap trung vao cac 16p mo hinh di liéu va interface ciia service, trong
khi tang domain tp trung vao cac 16p dai dién cho cac aggregate va logic nghiép vu.
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So do 16p tang application

Hinh 32: So do 16p tang application cho note service

Tang application bao gom cac 16p md hinh dit liéu (model) cho viéc read (theo CORS)
va c4c interface clia service. Cac 16p mo hinh dit liéu dai dién cho cac thuc thé trong
hé théng nhu Note, Folder, Workspace, v.v. Céc interface clia service dinh nghia cac

phuong thitc ma ting infrastructure s& trién khai.

So do 16p tang domain

Note Domain

«Aggregate Root» 6) «Repo»
Workspace «Repo» FolderRepo

NoteRepo

<Enum» .
®:.heany @ e et

UNSPECIFIED

Ge
by i
at t

UuID
Time

PURPOSE
PARENT

dBy hildrenFromFolder()
me IDByID()

«Repo Param»
@ «Service» FolderRepoGetRecursiveChildrenParams

UpdateNoteSizeService D
Inc

Handle
andle() Fo

oy =
derHierarchy

uuid. UUID

nts()

Hinh 33: So do 16p tang domain cho note service

Tang domain, 4p dung Domain Driven Design Pattern, bao gdm céc 16p dai dién cho

cac aggregate nhu Note, Folder, Workspace, v.v. Cac 16p nay chtra cac thude tinh va

phuong thirc lién quan dén logic nghiép vu ctia chiing. Ngoai ra, ting domain cling bao

gdm céc interface clia repository d€ truy cap dit liéu. Tuy nhién, ting domain khong

duoc truc ti€p goi service duge dinh nghia hay repository interface dugc khai bao.
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3.5.2. So' @6 16p cho document service

® voiivua

@
TrashedModel
yi ! parent’

® «Type»
WorkspaceModel

tring): AttachmentUploadUrl

Hinh 34: So doé 16p cho document service

So d6 tinh gon cho document service, bao gom céc thuc thé, services, va doi tuong lién
quan. O thiét k& nay khong bao gém repository vi da duoc TypeORM abstract di, tirc,
service s& truc ti€p goi cac phuong thirc cia TypeORM @€ truy cap dir liéu.

3.6. Thiét k& co s& dir lidu

Céc service trong hé thong sé& str dung co s& dit liéu PostgreSQL dé luu trit va quan
1y dix liéu. Duéi day la thiét ké co sé dit liéu cho cac service, bao gdm céac bang chinh
va mdi quan hé gitra ching.
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3.6.1. Co s& dir liéu cho note service

trashed_by

note_links

source_id uuid PK, FK
target id uuid PK, FK

notes

id uuid PK
name text

icon text N

folder id  uuid FK [—
tags text[]

size integer

timestamptz

timestamptz

timestamptz N

Cre—

sl id uuid PK
name text
icon text N
uuid FK
uuid FK, N
created_at timestamptz
updated at timestamptz
trashed by N
trashed at timestamptz N

L

workspaces

ol id uuid PK
slug text L
name text
created_at  timestamptz

updated_at  timestamptz

deleted at timestamptz N

Hinh 35: So dé co so dir liéu cho note service

Bang workspaces

Ki€u dir li¢u
id UUID M3i dinh danh duy nhat cua | PK
workspace

slug TEXT URL-friendly slug cua | UQ
workspace

name TEXT Tén cua workspace

created at TIMESTAMPTZ Thoi gian tao

updated at TIMESTAMPTZ Thoi gian cép nhat gé:n nhat

deleted at TIMESTAMPTZ Thoi gian x6a (soft delete,
Nullable)

Bang 8: Bang workspaces - note service

Bang folders
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Ki€u dir li¢u

Thoi gian x6a (Nullable)

id UUID M3i dinh danh duy nhat cua | PK
folder

name TEXT Tén cua folder (Nullable)

icon TEXT Icon cua folder (Nullable)

workspace_id UUID ID workspace chtra folder nay | FK

parent_id UuID ID folder cha (nested structure) | FK
(Nullable)

created at TIMESTAMPTZ Thoi gian tao

updated at TIMESTAMPTZ Thoi gian cap nhat gan nhat

trashed by ENUM Loai x0a (purpose|parent,
Nullable)

trashed at TIMESTAMPTZ

Bang notes

Bdng 9: Bdng folders - note service

Kiéu dir liu

Thoi gian x6a (Nullable)

id UUID M3 dinh danh duy nhét ctia ghi | PK
chu

name TEXT Tén cua ghi chu

icon TEXT Icon cta ghi chu (Nullable)

folder id UUID ID folder chtra ghi chu nay FK

tags TEXT[] Danh siach tag cua ghi chua
(Nullable)

size INTEGER Kich thudc cua ghi chu (bytes)

created at TIMESTAMPTZ Thoi gian tao

updated at TIMESTAMPTZ Thoi gian cap nhat gan nhat

trashed_by ENUM Loai x0a (purpose|parent,
Nullable)

trashed_at TIMESTAMPTZ

Béang note_links

Bang 10: Bang notes - note service
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Ki€u dir li¢u

source id UuID ID ghi cht ngudn PK, FK

target id UuID ID ghi chu dich PK, FK

Bang 11: Bdng note_links - note service

3.6.2. Co s¢ dir li€u cho document service

revisions

id uuid PK

name text N

data json

document id  uuid FK —
created at timestamptz

deleted at timestamptz N

documents

—| id uuid PK

data bytea

modified boolean

Hinh 36: So dé co so dir liéu cho document service

Bang documents

Ki€u dir li¢u

id UuID M3i dinh danh duy nhat cua | PK
document

data BYTEA Dir liéu nhi phan yjs®

modified BOOLEAN Trang thai da dugc chinh stra
hay chua

Bang 12: Bang documents - document service

Béang Revisions

¢Danh cho viéc luu trix va truy xudt bdi Hocuspocus
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Ki€u dir li¢u

Thoi gian x6a (Nullable)

id uuID M3i dinh danh duy nhat cua | PK
revision

name TEXT Tén cua revision (Nullable)

data JSON D1ir liéu BlockNote

document_id UuID ID document lién két voi | FK
revision

created_at TIMESTAMPTZ Thoi gian tao

deleted at TIMESTAMPTZ

Bdng 13: Bang revisions - document service

3.6.3. Co s¢ dir liéu cho authorization service

Vi tinh déc thu cta thu vién Casbin, bang dit liéu cua service nay khong thudc pham

vi quan 1y ctia hé thong, ma s& dugc Casbin ty dong tao ra va quan 1y.

casbin_rules

id uuid PK
ptype text
v0 text
vl text
v2 text
v3 text N
v4 text N
v5 text N

Hinh 37: So dé co s& dit liéu cho authorization service

Bang casbin_rules
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Ki€u dir li¢u

id UuID Ma dinh danh duy nhat cua rule | PK
ptype TEXT Loairule (p, g, g2, v.v...)

vO TEXT Truong dir ligu 0

vl TEXT Truong dir li¢u 1

v2 TEXT Truong dir ligu 2

v3 TEXT Truong dir li¢u 3 (Nullable)

va TEXT Truong dit li¢u 4 (Nullable)

V5 TEXT Truong dit liéu 5 (Nullable)

Bang 14: Bdng casbin_rules - authorization service

3.7. M6 hinh BlockNote tuy chinh trong hé thong

BlockNote bao gdm nhiéu schema nhi€u schema, c6 thé xem tai Phan 2.9. Tuy nhién,
dé c6 thé lién két cac ghi cht véi nhau, cling nhu hd tro lién két thong qua tag, hé
thong can tuy chinh thém hai config schema cho BlockNote, 1a reference va tag. Tham
khao tir tai liéu schema tuy chinh ctia BlockNote [48], hai config nay s€ dugc dinh
nghia nhu sau.

3.7.1. Mo hinh BlockNote Reference tuy chinh

import { CustomInlineContentConfig } from '@blocknote/core’;

export const BlockNoteReferenceConfig = {
type: 'reference',
propSchema: {
noteld: { default: 'unknown' },
+
content: 'none',
} as const satisfies CustomInlineContentConfig;

Chuong trinh 2: Cdu hinh schema BlockNote tuy chinh cho reference

Mot khdi reference s& chira mot thudc tinh noteld d€ x4c dinh ghi chii ma n6 dang
tham chiéu dén. Khi nguoi dung chén mdot khoi reference vao ghi chu, ho s& co thé
chon mot ghi chil khac trong hé thong d€ lién két dén. Diéu nay cho phép tao ra cac
mdi quan hé gitta cac ghi chu.

{
"type": "reference",
"props": {
"noteId": "156390b6-4b24-54c5-ae7f-77e462d7f106"
}
}

Chuwong trinh 3: Minh hoa mot khoi reference trong BlockNote
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3.7.2. M6 hinh BlockNote Tag tuy chinh

import { CustomInlineContentConfig } from '@blocknote/core’;

export const BlockNoteTagConfig = {
type: 'tag’,
propSchema: {
tag: { default: '' },
+
content: 'none',
} as const satisfies CustomInlineContentConfig;

Khéi tag s& chira mot thudc tinh tag dé€ luu trix tén clia tag. Nguoi dung c6 thé chén
mot khoi tag vao ghi cht va gan cho ndé mdt tén tag cu thé.

{
“type": "tag",
"props": {
"tag": "important"
}
}

Chuong trinh 4: Minh hoa mot khoi tag trong BlockNote

3.8. M6 hinh Casbin trong h¢ thong

Casbin hd trg biéu dién nhiéu mo hinh kiém soat truy cap khac nhau, chi tiét xem tai
Phan 2.13. Trong d6, hé thdng tap trung sit dung md hinh RBAC d€ quan 1y quyén
truy cap dua trén vai trd (role) clia ngudi dung, trong moi khong gian lam viéc. Doi
vi Casbin, workspace dugc xem nhu mdt domain.

3.8.1. M6 hinh Casbin trong h¢ théng

[request definition]
r = sub, dom, obj, act

[policy definition]
p = sub, obj, act

[role definition]
9=_, _, _

92 = _, _

[policy effect]
e = some(where (p.eft == allow))

[matchers]

m = g(r.sub, p.sub, r.dom) \
&& g2(r.obj, p.obj) \
&& r.act == p.act

Chuong trinh 5: Model Casbin trong hé thong

Trong dd, cac phan duoc dinh nghia nhu sau:
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request_definition dinh nghia cdu triic ciia mot yéu cau truy cip, bao gdom nguoi
dung (sub), khong gian lam viéc (dom), ddi tuong (obj) va hanh dong (act)

policy definition dinh nghia cau tric ciia mot chinh sach, bao gom vai tro (sub),
doi twong (obj) va hanh dong (act)

role definition dinh nghia cach thic xac dinh vai tro cua nguoi dung trong mat
khong gian lam viéc (g) va cach thirc xac dinh maoi quan hé gitra d6i twong va chinh
sach (g2)

policy effect dinh nghia hi¢u ing ctia chinh sach, trong truong hop nay 1a cho phép
truy cdp néu co it nhat mot chinh sach cho phép

matchers dinh nghia cach thirc so khop gitra yéu cau truy cap va chinh sach, trong do
yéu cu truy cp s& dugc phép néu ngudi dung c6 vai tro phu hop trong khong gian
lam viée, d6i tugng pht hop véi chinh sach va hanh dong phu hgp véi chinh sach

3.8.2. Chinh sach Casbin trong h¢ théong

# owner

p, owner, workspace, read

p, owner, workspace, edit

p, owner, workspace, delete

p, owner, workspace item, read
p, owner, workspace item, write
p, owner, workspace item, delete
# editor

p, editor, workspace, read

p, editor, workspace item, read
p, editor, workspace item, write
p, editor, workspace item, delete
# viewer

p, viewer, workspace, read

p, viewer, workspace item, read
# object hierarchy

g2, note, workspace item

g2, folder, workspace item

Chwong trinh 6: Policy Casbin trong hé thong

Trong d6, cac chinh sach dugc dinh nghia nhu sau:

« Vai tro owner ¢6 quyén doc, chinh sira va xda trén khong gian lam viéc va cac muc
trong khong gian lam viéc

« Vai tro editor ¢6 quyén doc trén khong gian lam viéc va quyén doc, chinh sira va
x0a trén cac muc trong khong gian lam vi¢c

« Vai tro viewer chi ¢6 quyén doc trén khong gian lam viéc va cac muc trong khong
gian lam viéc

« Céac d6i tuong note va folder dugc xac dinh 1a cdc muc trong khong gian lam viéc
thong qua méi quan hé g2

MAiu minh hoa yéu ciu truy cip va so khép chinh sich

Gia str ta c6 ba nguoi dung: 116, 111 va 112, voi cac vai trd va quyén truy cap nhu sau:
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# workspace 111

g, user:111, owner, workspace:00000000-0000-0000-0000-000000000111

g, user:112, editor, workspace:00000000-0000-0000-0000-000000000111
g, user:110, viewer, workspace:00000000-0000-0000-0000-000000000111
# workspace 112

g, user:112, owner, workspace:00000000-0000-0000-0000-000000000112

g, user:111, editor, workspace:00000000-0000-0000-0000-000000000112
# workspace 110

g, user:110, owner, workspace:00000000-0000-0000-0000-000000000110

Chuwong trinh 7: Mau minh hoa yéu cdu truy cdp va so khép chinh sach Casbin

Trong do:

« Nguoi dung 111 1a chu s¢ hitu (owner) cia khong gian lam viéc 111

« Nguoi dung 112 la bién tap vién (editor) cia khong gian lam viéc 111 va chu s hitu
cta khong gian lam viéc 112

« Nguoi dung 110 1a nguoi xem (viewer) ciia khong gian lam viéc 111 va chu s¢ hiru
ctia khong gian lam viéc 110

user:111, workspace:111, workspace, read
user:111, workspace:111, note, write
user:112, workspace:111, workspace, delete
user:112, workspace:111, note, write
user:112, workspace:111, folder, write
user:110, workspace:111, workspace, read

Request

true Reason: ["owner","workspace","read"]

true Reason: ["owner","workspace item","write"]
false

true Reason: ["editor","workspace item","write"]
true Reason: ["editor","workspace item","write"]

true Reason: ["viewer","workspace","read"]

Result

Bdng 15: Mdu minh hoa yéu cdu truy cdp va két qud so khop chinh sach
Giai thich cho yéu cau truy cip dau tién

Nguoi dung 111 yéu ciu doc khong gian lam viée 111. Két qua 1a true vi nguoi dung
111 cO vai tro owner trong khong gian lam viéc 111 va c6 chinh sach cho phép doc
khong gian lam viéc. Cac budc suy luan dya trén matcher m:

1. Nguoi dung 111 ¢06 vai tro owner trong khong gian lam viéc 111 thong qua chinh
sach g. Ta co thé xac dinh rﬁng g(user:111, owner, workspace:111) la true.

2. D6i tuong workspace cling chira trong workspace (workspace C workspace) thong
qua chinh sach g2. Ta c6 thé x4ac dinh rang g2 (workspace, workspace) 12 true.

3. Hanh dong read phu hop véi chinh sach read cua vai tro owner trén khong gian lam
viéc. Ta co thé xac dinh ring read == read I true.
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Giai thich cho yéu cau truy cp thir hai

Nguoi dung 111 yéu clu viét vao note trong khong gian 1am viéc 111. Két qua la
true vi nguoi dung 111 c6 vai trd owner trong khong gian lam viéc 111 va ¢6 chinh sach
cho phép viét vao cac muc trong khong lam viéc. Céc budc suy luan:

1. Nguoi dung 111 ¢6 vai tro owner trong khong gian lam viéc 111 thong qua chinh
sach g. Ta c6 thé x4c dinh ré”mg g(user:111, owner, workspace:111) la true.

2. Ddi tuong note chira trong workspace item (note C workspace_item) thong qua
chinh sach g2 Ta c6 thé x4c dinh rang g2 (note, workspace item) 1a true.

3. Hanh dong write phu hop v6i chinh sach write ctia vai tro owner trén cac muc trong
khong lam viéc. Ta c6 thé xac dinh ring write == write 1a true.

Giai thich cho yéu cau truy cp thir ba

Nguoi dung 112 yéu ciu x6a khong gian lam viéc 111. K&t qua la false vi nguoi
dung 112 chi ¢ vai trd editor trong khong gian 1am vi¢c 111 va khong c6 chinh sach
nao cho phép editor x06a khong gian lam viéc. Cac budc suy luan:

1. Nguoi dung 112 c6 vai tro editor trong khong gian lam viéc 111 thong qua chinh
sach g. Ta c6 thé xac dinh ring g(user:112, editor, workspace:111) 1a true.

2. Déi tuong workspace cling chira trong workspace (workspace C workspace) thong
qua chinh sach g2. Ta c6 thé x4c dinh ring g2 (workspace, workspace) 12 true.

3. Hanh ddng delete khong phu hgp vdi chinh sach delete cua vai tro editor trén
khong gian 1am viéc. Ta c6 thé x4c dinh ring delete == delete 13 true, nhung vi
khong c¢6 chinh sach nao cho phép editor x0a khong gian lam viéc, nén yéu cau
truy cap nay bj tir choi.

Tuong tu, cac yéu cau truy cap khac ciing dugc danh gia dua trén vai tro clia nguoi
dung trong khong gian 1am viéc va céac chinh sach da dinh nghia. K&t qua clia moi
yéu cau s& cho biét liéu yéu cau d6 c6 duoc phép hay khong, cung véi 1y do dua trén
chinh sach niao da cho phép hoic tir chdi yéu cau do. Chi tiét c6 thé xem tai website
playground cua Casbin cho vi du trén tai https://editor.casbin.org/#E7VKBXR2T.
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CHUONG 4. XAY DUNG UNG DUNG

Chuong trinh bay két quad xdy dung Web App, bao gom giao dién, cdac thanh phan
giao dién, va mo td chirc ndng cua tung thanh phan.

4.1. Landing page

/

Hinh 38: Giao dién landing page

STT Tén \% GR ¥
1 Button Button Clickable element

Loai

Bang 16: Bdang mé td
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CHUONG 5. KET LUAN

Chwong nay trinh bay phan két lugn ciia d6 dan, nham tong hop va danh gia cdc két
qud dat dwoc trong qud trinh nghién ciru, phan tich, thiét ké va xdy dung hé thong.
Noi dung chwong tdp trung vao viéc danh gid sdan phdm da trién khai, nhdan xét nhiing
thudn loi, kho khan, wu diém va han ché cia hé thong, dong thoi dé xudt cdc huong
phat trién trong twong lai nham néng cao tinh hoan thién va khd ndang g dung
thuc té.

5.1. Két qua dat dworc

5.1.1. V& san pham
Sau qué trinh phat trién, nhom da hoan thién duoc hé thong ghi chi véi day du céac
tinh nang da dé ra:

. Ung dung Web cho nguoi dung cudi, cho phép quan 1y va t chirc ghi chu.

« HO tro cong tac thoi gian thuc quyén han riéng.

« Tich hop tim ki€m ghi chu.

« Backend API vdi kién truc microservices, ddm bao hiéu suat cao.

« Source code duoc t0 chirc trong monorepo tai https://github.com/notopia-uit/
notopia.

« Document website tai https://notopia-uit.github.io/notopia, gdbm cac diagram va
OpenAPI contract.

« Source code b4o cdo tai https:/github.com/notopia-uit/report, viét bang Typst.

5.1.2. V€ cong nghé

Du 4n da ap dung thanh cong cac cong nghé hién dai:

« Tiép can mo hinh block-based ctia BlockNote (Phdn 2.9, Phdn 3.7), md hinh CDRT
tlr yjs va hd trg cong tac tir cong nghé Hocuspocus (Phdn 2.8).

+ React, NextJS, TypeScript, TailwindCSS, Shadcnui ¢ frontend development

« Go (Golang) (Phdn 2.1) va NestlS (Phan 2.5) framework ¢ backend services.

« Phan quyén v6i thu vién Casbin manh mé (Phan 2.13, Phan 3.8).

« Quan ly nguoi dung théng qua Oauth2/OIDC véi Authentik (Phan 2.15).

« gRPC cho communication gitta cdc microservices (Phdn 2.11).

« Gateway API v&i Traefik (Phan 2.12).

« Database management, két hop sir dung SQL thuan va ORM (Phdn 2.7).

« Tim kiém v6i Meilisearch (Phan 2.14).

+ Docker containerization.

« CI/CD pipeline v6i GitHub Actions.

« Quan 1y monorepo, CI pipeline v&i Nx, gitip tdi wu hoa workflow, cache riéng 1€
tirng project nhd, va ting hiéu qua phat trién (Phdn 2.20).

« St dung Renovate Bot dé tu dong hoa viéc cap nhat dependencies, giup duy tri tinh
bao mat va on dinh ctia hé thong (/49]).
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Trong d6, du 4n da dac biét ti€p can dé€n mot s6 cong nghé dic biét méi nhu:
Cong cu quan ly monorepo Nx

Nhom d3 t6i vu hod workflow, thiét 1ap tir code generate, lint, test, build, deploy
cho ting project nhd trong monorepo bing cong cu Nx.

femd (3/3)

finternal (1/1)

Jpackages (5 / 5) Ipkg (3/3)
ckagesfoni-goc...nt-nestis-serve/

packages/pb packeges/ui pgod s

Japi (3/3) Japi (2 2)
aynote Sbigocumer phgjaishare Phogpinote

Hinh 39: Dependency graph ciia monorepo dwgc sinh boi Nx
Han ch€ CI cta Nx

Dai va6i CI, Nx hudng developer sir dung hé sinh thai cia Nx Cloud, nhung nhom
da tu xay dung mot giai phap cache riéng cho Github Actions, KevinNitroG/nx-cache-
action [50]. Script hoat ddng theo co ché cache ting project thay vi toan bd cache 16n
cua ca workspace.

Script duogc 18y cam hirng tir raegen/nx [51]7, cache tai project level. Nhung co ché

hoat dong khac biét:

1. Script s€ khoi dong mot NodeJS ExpressJS server implement OpenAPI Spec [52]
chinh thirc tir Nx.

2. Forward 1énh Nx cho 1 child process, kém theo thi€t 1ap d€ Nx giri request cache
dén server.

3. Server nhan request cache, xir 1y giao ti€p v4i Github Actions cache API thong
qua actions/toolkit/cache [53].

Vi Nx s& luu cache ting task uéc chimg khoang mdt thang ké tir 1an cudi sir dung
m&i dugce xo4. DAi voi du an khi khong sir dung KevinNitroG/nx-cache-action, cache
duoc luu theo dang toan bo project task cache, co thé 1én dén khoang 5GB trong mbi
1an luu cache. Va hién nhién rang, mdi 1an chay thay déi 1a mot cache méi duoc tao
ra. Néu ¢6 10 commit dugc tao ra va thay ddi source code, thi s& c6 10 cache dugc
tao ra, tong dung lugng cache c6 thé 1én dén 50GB, vuot qua mirc 10GB giéi han cua
Github Actions cache. Hon nita, van cin chira dung lugng dé cache node modules,

"raegen/nx khong dugc hd tro chinh thirc bdi Nx, da deprecated
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go packages, system dependencies, v.v..., nén viéc cache toan bd project task cache
1a khong t6i wu.

Khi str dung KevinNitroG/nx-cache-action, cache dugc luu theo dang tirng project
nhd, mdi project task c6 thé chi khoang vai trim KB, dén hon 10MB tuy vao task, va
chi khi nao project d6 thay d6i source code mdi tao cache mdi. Diéu nay giup toi wu
hoa dung lugng cache, tranh vugt qua gidi han ctia Github Actions, va ting hi¢u qua
cache hit.

Script c6 mdt nhugc diém 13 phai thong qua actions/toolkit/cache d€ download
cache vé local, va pipe cache vao lai Nx process. Co thé hi€u 1a cache da duoc tai
xubéng nhung lvu & mot noi khac, va phai truyén vao Nx process thong qua HTTP
request mot 1an nita. Nhung day 1a cach dé dang nhat, khong phai giao tiép truc tiép
v6i Github Actions cache Rest API phure tap hon.

Contract First API development

Du an ap dung contract-first approach cho API development, dac biét véi OpenAPI
specification cho HTTP API duoc deploy va preview bang Scalar, giao dién hién dai,
hd tro mock API khi chura c6 backend implementation, gitip frontend va backend phét
trién song song hiéu qua.

~K getWorkspaceGraph

Get workspace graph

Introduction
es/{workspaceId}/graph

Not: API -
otopia Path Parameters
Document GET

workspaceId string - note_ uuid read-only requirec Host: api.notopia.localho
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Workspace Query Parameters

kspace 6ET
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pace slug exists 6T

Include node that are not connected to any other node
posT 200 400 401 403 404 500 Show Schema
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posT Workspace graph "target": "Hsocksd"
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{
ET links array object(] required "source": "e9761024-b9e8-5fae-9566-c784dbd0199c",
st x Hide Child Attributes 3 “tangets: “#NetBIOS™
o source string required Exampl {
The ID of the source node (note id or hashtag prefixed tag name) "source": "e9761024-b9e8-5fae-9566-c784dbd0199¢c",
PosT "target": "#NetBIOS-name"
posT target string required nple }
The ID of the target node (note id or hashtag prefixed tag name {
"source": "e9761024-h9e8-5fae-9566-c784dbde199c",
Publish workspace posT
nodes array objectl required Workspace graph
Rename workspace posT

x Hide Child Attributes
Restore trashed workspace ~ PosT
tems

i id string required Exampl

Get Workspace Search Token 6er Can be either a note ID or a hashtag prefixed tag name

hnsss bomal name string require
7 Open API Client
P Can be either a note name or a tag name (no hashtag prefix)

Powered by Scala o
type strina - enum reau

Hinh 40: API documentation dwoc render tir OpenAPI spec bang Scalar

SQLC Dynamic filter

SQLC Ia mét cong cu code generation cho SQL queries, giip tao ra code type-safe
cho database access (Phdn 2.7.2). Tuy nhién, SQLC khong hd trg dynamic query,
cling khong phai 1a mot ORM hay query builder, ma chi don thuén 1a code generator
cho SQL queries da viét sin. Diéu nay giy kho khian khi can sinh dynamic WHERE
conditions, vi du nhu khi c6 nhi€u optional filters khac nhau. Truéc day (ciing la phién

64



ban chinh thirc SOLC) phai st dung syntax WHERE va CASE ... WHEN & dudi tang SQL,
anh hudéng dén hiéu niing dudi ting database. Dic biét véi FOR UPDATE queries, bit budc
phéi duplicate query cho tirng truong hgp, dan dén code duplication va khé maintain.

Vi du diy 1a mot query SQLC tiéu chuan cho viéc 14y notes v&i nhi€u optional
filters:

SELECT
*
FROM
notes
CASE
WHEN CARDINALITY(sqlc.arg('ids"')::uuid[]) > 0
THEN id = ANY(sqlc.arg('ids')::uuid[])
ELSE TRUE
END
CASE
WHEN sqlc.narg('workspace id')::uuid IS NOT NULL
THEN folder id IN (
SELECT
id
FROM
folders
WHERE
workspace _id = sqlc.narg('workspace id')::uuid
)
ELSE TRUE
END
CASE
WHEN sqlc.narg('trashed by')::text IS NOT NULL
THEN (
trashed by = sqlc.narg('trashed by')::text
OR trashed by IS NULL
)
ELSE TRUE
END
CASE
WHEN sqlc.arg('trashed only')::boolean = true
THEN trashed by IS NOT NULL
ELSE TRUE
END;

Chuwong trinh 8: Vi du SQL query véi nhiéu optional filters trong SQLC tiéu chudn

Custom plugin vtuanjs/sqlc-gen-go [54] (duwoc phat trién béi anh Nguyén Vin Tudn)
hd trg dynamic filter queries, gidi quyét van dé khong thé sinh dynamic WHERE
conditions trong SQLC tiéu chuan, ciing nhur hd trg dynamic FOR UPDATE. Plugin hoat
dong bing cach parse SQL query di viét sdn, nhan dién cic phin c6 thé tro thanh
dynamic filter bing cdc comment, va sinh ra code Go twong tmg dé xay dung dynamic
query tai runtime.

Duoi day 1a vi du SQL query khi str dung v6i vtuanjs/sqlc-gen-go:
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SELECT
B S
FROM
notes
WHERE
id = ANY(sqlc.narg('ids')::uuid[]) -- :if @ids
AND folder id IN ( -- :if @workspace id
SELECT
id
FROM
folders
WHERE
workspace id = sqlc.narg('workspace id')::uuid
)
AND ( -- :if @trashed by
trashed by = sqlc.narg('trashed by')::text
OR trashed by IS NULL
)
AND trashed by IS NOT NULL -- :if @trashed only
FOR UPDATE -- :if @for update

’

Chuong trinh 9: Vi du SOL query voi dynamic filters sir dung custom plugin vtuanjs/sqlc-gen-go
Observability

Du 4n d3 thiét 14p mot Observability Stack co ban, 1am tién d€ cho viéc phat trién
on dinh vé sau.

sign in

= o Drilldown

Labels
Data source  Loki « @ Last30 minutes v

include | ( Show logs

Hinh 41: Log xem tir Grafana
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5.2. Nhan xét

5.2.1. Thuén li
Trong qua trinh thuc hién d€ tai, hé thong nhan duoc nhiéu thuén lgi trong khau nghién

ctru, phat trién va trién khai, tao diéu kién cho viéc hoan thién cic chirc ning va dat

duoc muc tiéu deé ra.

Pugc sy huéng dan tan tinh tir gidng vién, giup dinh hudng rd rang, tranh di léch
hudng, st dung cong nghé khong can thiét va gidi quyét kip thoi cac van d€ phat
sinh trong qua trinh phat tri€n (khéng sir dung Neodj dé luu quan hé, ma sir dung
SOL Recursive CTE dé build graph,).

Thu vién cot 16i 14 BlockNote gitp xir Iy nhanh viéc xay dung editor, tp trung
vao viéc phat trién c4c tinh ning dic thu ctia hé thong thay vi phai xay dung editor
tir dau.

Su hd trg clia cac cong nghé hién dai va framework manh mé nhu React, NextJS,
NestJS, Go, gRPC, Traefik, Casbin, Authentik, Meilisearch da gitp tang t6c qua
trinh phat trién va ddm béo hiéu sut cao cho hé thong.

Cong tac hi¢u qua trong nhom, véi sy phan cong cong viée rd rang, ap dung phuong
phap Contract First tir OpenAPI, Protobuf gitip gidm thiéu xung dot code va ting
hiéu qua phat trién.

5.2.2. Khé khan
Du an cling gdp phai nhi€u kho khin va thach thirc trong qua trinh thyc hién, doi hoi

su nd lyc va kién tri tir nhdm phat trién d€ vuot qua va hoan thién hé thong.

Dit liéu mau chuyén ho4 tir Obsidian Vault tir TrshPuppy/obsidian-notes [55] khong
dugc chuin xac hoan toan. Vi co ché parse bang text, khong phai ciy ngon ngi,
nén cac code block chira comment nhu ky tu # hay shebang #! bi parse thanh tag.
Dong thoi, hé thong khong support nested tags nhu obsidian. Ciing nhu cong viéce
chuyén ho4 va seed vao service phitc tap (markdown — custom markdown/HTML
— BlockNote/yjs binary).

Céc block ctia Shaden tir cong dong nhin chung kha da dang tuy nhién phan l6n
chiing lai ndm trong céc goi trd phi, nén van phai ton nhiéu thoi gian dé code lai cac
phan giao dién tir cdc components nguyén thily ctia Shaden.

Viéc hoc va dp dung nhiéu cong nghé méi cung lic, tao ra mot learning curve kha
doc va doi hdi thoi gian d€ 1am quen va thanh thao. Dau vay, cac thanh vién ciing
da ¢6 kinh nghiém v€ mot s6 cong nghé nhu Oauth2/OIDC, SQLC, nén da phan
nao giam baot kho khan nay.

Do phirc tap ctia kién triic microservices, doi hoi phai quan 1y nhi€u service nhd, dam
bao communication gifta cac service, va xir Iy cac van d€ lién quan dén distributed
systems nhu latency, fault tolerance, v.v...

M hinh Casbin rat triru twgng va c6 learning curve cao, doi hdi phai hiéu rd vé mo
hinh RBAC d¢€ thiét k& chinh sach phan quyén phu hop va hiéu qua.
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Cac khai niém v€ event bus, event processor, command bus, command processor tir
thu vién ThreeDotsLabs/Watermill ndi riéng, va kién triic Event Drive Architecture
noi chung, doi hoi phai hiéu rd d€ thiét k& va trién khai dung cach.
ThreeDotsLabs/watermill-kafka st dung IBM/sarama khong hd trg subscribe regex
topic, phai iterate toan bd topic bing tay d€ subscribe.

vtuanjs/sqlc-gen-go l1a mot plugin mdéi, chua dugc sir dung rong rai, tinh production
ready chua duoc kiém chimg.

Qua trinh thiét 14p monorepo, dac biét doi véi TypeScript/JavaScript rit phirc tap,
ton nhi€u thoi gian d€ c4u hinh cho ding.

RustFS 1a mot cong nghé méi, chua stable, con gip nhiéu van dé. Trong dd, ¢ van
d€ rustfs/rustfs/issues/2587 - set server domains make RustFS cannot start [56]3.
Viéc x4y dung cay thu muc lic dau kha khé khan do mot s6 van dé vé viéc khong
twong thich véi cdc components ¢ sin clia Shaden, nhung sau d6 da tim ra duoc
giai phap tir shadcn-ui/ui/issues/355 [57], nhung van phai danh thoi gian dé chinh
stra lai vi van xay ra mot so 16i.

5.2.3. Uu di€ém
Hé thong ghi chii thong minh da dat duoc nhiéu wu di€ém dang ké.

Trai nghiém ngudi dung tryc quan, giao dién hién dai, thong nhat.

Xt 1y graph rat nhanh nho vao ngdn ngit Go, han ché sir dung con tro, tranh d6i
tuong trong heap trong qua trinh Read.

Kién triic microservices dé mé& rong.

Code maintainability cao nhd vao viéc ap dung kién truc Clean Architecture,
Domain Driven Design, CQRS d6i véi service note c6 business phirc tap nhét.
DevOps practices t6t vgi CI/CD nhanh nhd vao kinh nghiém thiét 14p, cting nhu st
dung Nx. 30 gidy cho truong hop cache hit toan bd project (khong co project nao
thay déi source code), dén 10 phit cho trudng hop ignore toan bd cache, build, lint,
test, release. Néu khong dugc t6i wu, thoi gian ¢ thé 1én dén 25 phut trong truong
hop chay tuan tu céc task cho toan bd project.

Céc service Go (note, authorization) d€u cé health check endpoint, dam bao tinh
sén sang, tin cdy cao cho hé thong.

5.2.4. Nhugc diém
Tuy da dat duoc nhi€u vu diém, hé thdng cling con ton tai mot s nhugc di€ém cin

duogc cai thién trong tuong lai.

Do phure tap cao cua microservices architecture.

Can nhiéu tai nguyén hon cho infrastructure, du da sit dung Redpanda thay cho
Kafka, RustFS cho MinlO, nhung tong RAM c6 thé 1én dén 2.5GB khi chay toan
bd infrastructure. Pic biét voi Authentik viét bang Python, mirc st dung RAM c6

Srustfs/rustfs/issues/2587 do thanh vién nhém phat hién
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thé 1én dén 1.5GB chi trong qua trinh development. Diéu nay phai chdp nhan dénh
d6i vé tinh enterprise ready, feature rich, cong déng support tot.

Cac service JS chua duogc thanh cong cau hinh gui telemetry dén Observability
Stack va health check endpoint.

Kha ning xtr Iy 10i tir cac async event con han ché, cAn ddm bao retry va dead letter
queue cho cac event that bai cho toan b céc service. Hién tai chi ¢o service note ¢O
retry va dead letter queue.

5.3. Hwéng phat trién

Du 4n da dat dugc muc tiéu dé ra, tuy nhién van con nhiéu tiém ning d€ phat trién va

cai thién trong twong lai. Dudi ddy la mot s6 hudng phat tri€n c6 thé xem xét trong

twong lai d€ nang cao tinh hoan thién va kha ning ing dung thuc t€ ctia hé thong.

Tinh ning subscription: Nhim thuong mai héa san pham duéi dang SaaS.

Tich hop AI: Cung cap céc tinh nang thong minh, thao tac truc ti€p vdi editor nho
vao thu vién @blocknote/x1-ai [58] stt dung thu vién ai dén tir Vercel, hybrid search
nho vao tinh ning hd trg boi Meilisearch [59], cac tool thong qua API ctia hé thong.
Deploy: Hién du 4an da duoc thiét 14p quy trinh release container céac service, gitp
nhanh chong tién dén budc trién khai va van hanh hé thong trong moéi trudng deploy
sau nay.

Str dung Istio Gateway: Thay thé Traefik trén moi truong deploy dé tin dung cac
tinh ndng nang cao (service mesh, authentication, authorization tai gateway, retry,
v.v...), phu hop véi kubernetes.

5.4. Loi két

Dy an da dat dugc muc tiéu dé ra va mang lai nhi€u bai hoc quy gia cho nhém phat
trién. Hé thong “Notopia - Ung dung ghi chti théng minh hd tro quan 1y tri thirc bing
bi€u d6 quan hé¢” khong chi 1a sén phdm hoan chinh ma con 13 nén ting d€ tiép tuc

nghién ctru va phat trién trong twong lai.
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CHUONG 6. DANH SACH TU VIET TAT

Ky hiéu Y nghia

ABAC Attribute-Based Access Control

ACL Access Control List

API Application Programming Interface
CDC Change Data Capture

CI/CD Continuous Integration/Continuous Deployment
CLI Command-Line Interface

CRDT Conflict-free Replicated Data Type
CSS Cascading Style Sheets

DOM Document Object Model

DX Developer Experience

HTTP/2 Hypertext Transfer Protocol Version 2
ISR Incremental Static Regeneration

JSX JavaScript XML Syntax Extension
Nx Monorepo Framework

OAuth2 OAuth 2.0 Authorization Framework
OIDC OpenID Connect

ORM Object-Relational Mapping

OTLP OpenTelemetry Protocol

OpenAPI Open API Specification
OpenTelemetry | Open Telemetry Framework

Protobuf Protocol Buffers

RBAC Role-Based Access Control

REST Representational State Transfer

RPC Remote Procedure Call

SEO Search Engine Optimization

SQL Structured Query Language

SQLC SQL Compiler for Type-Safe Code Generation
SSE Server-Sent Events

SSG Static Site Generation

SSO Single Sign-On
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SSR Server-Side Rendering

TOML Tom’s Obvious, Minimal Language
TSX TypeScript XML Syntax Extension
UML Unified Modeling Language

gRPC Google Remote Procedure Call
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