Trang 5.6: Protocol 4 budc
stra 10i cd hé théng vai
/debug.

1. Van dé véi cach debug thong
thuong

Céch debug phé bién nhat: thay 16i » thir sita ngay » khéng duoc - thir stra khdac -» van
khong dugc - frustration.

DAy la céch ti€p can theo ki€u "doan mo" (guess-driven debugging). N6 ton thai gian va dé gay
thém 16i méi.
/debug gidi quyét van dé nay bang cach bat budc Al tuan thi mét giao thuc diéu tra 4 giai

doan dua trén bang ching. Khdng dugc phép sira code cho dén khi cé bang chiing xac dinh
nguyén nhan goc ré.

2. Giao thuc 4 giai doan

Giai doan 1: Discovery (Kham pha)
Muc tiéu: Thu thap toan bd su kién lién quan.
Al sé:

e Doc error logs va stack trace (néu ban cung cap).

e Xac dinh diéu kién tai hién 16i (repro steps).
e Poc céc file code lién quan dén khu vuc bi 16i.



e Thu thap thong tin méi truong (OS, version, config).

Giai doan 2: Hypothesis (Gid thuyét)
Muc tiéu: Liét ké cac nguyén nhan tiém nang theo th( tu xac suéat.

Al tao danh sach gia thuyét, vi du:

Gia thuyét 1 (Xac suéat cao): emailRef.current la null khi submit
Gia thuyét 2 (Xac suat trung binh): Event handler bj bind sai context

Gia thuyét 3 (Xac suat thap): Race condition trong async operation

Giai doan 3: Verification (Xac minh)

Muc tiéu: Kiém tra ting gid thuyét bang bang chiing cu thé, khéng suy doan.
Al kiém tra bang:
e Doc code lién quan dén gia thuyét.

e Thém logging tam thoi dé quan sat gia tri.
e Tham chi€u dén tai liéu chinh thic hoac lich s thay déi (git log).

L4

Giai doan 4: Resolution (Giai quyét)
Muc tiéu: Sra ding nguyén nhan goc ré + ngan 16i tai phat.
Al thuc hién:

1. Ap dung ban s(ra 16i t6i thiéu (minimal fix).

2. Giai thich tai sao cach stra nay dung.

3. Viét regression test — test case dé dam bao 16i khéng quay lai.
4. Gogiy cai thién thém néu cé.

3. Khi nao nén dung /debug?

0 Ly tudng cho:

e "NUt submit khong phan hoi gi, khéng c6 16i console."
e "API trd vé 500 mdt cdch ngau nhién (intermittent)."



e "Ung dung crash chi trén moét thiét bi/browser cu thé."
e "Sau khi deploy, moét tinh nang vén hoat dong tot béng dung hong."

[ Khéng can dung cho:

e LOi typo rd rang, 16i ct phap don gian.
e L6i ma ban da biét nguyén nhan va chi can sua.

4. Vi du phién lam viéc thuc té

Loi: Form submit im lang

11 Ban: /debug Form checkout cta toi bi 16i. Khi click nat "Dat hang"
thi khéng c6 gi xay ra ca, khong cé 16i nao trong console.

bay la stack trace khi t6i thém try-catch:

TypeError: Cannot read properties of undefined (reading 'email')

at handleSubmit (CheckoutForm.tsx:47)

[ Al (debugger):

=== Phase 1: Discovery ===
Pbang doc CheckoutForm.tsx...

Tim thdy ham handleSubmit tai dong 45-62.
Quan sat: formData.email dugc truy cap tai dong 47,

nhung formData dugc khéi tao la undefined.
=== Phase 2: Hypothesis ===

GIA THUYET 1 (X&c sudt 85%):

formData chua dugc khai tao diing — state ban dau la undefined thay vi {}



GIA THUYET 2 (X&c suat 10%):

useForm() hook chua hoan tat khdi tao khi component mount

GIA THUYET 3 (X4ac sudt 5%):

Event khdong dugc preventDefault(), gay page reload truéc khi chay code
=== Phase 3: Verification ===

Ki€m tra state khai tao tai dong 12:

const [formData, setFormData] = useState(); « LOI!
[0 Xac nhan Gia thuyét 1: useState() khong c6 gia tri mac dinh
=== Phase 4: Resolution ===

Stra dong 12:
Ci: const [formData, setFormData] = useState();

Méi: const [formData, setFormData] = useState({ email: "', name: ", address: " });

[l P& &p dung ban sira 16i

0 Da thém regression test: "Form khong submit khi formData undefined"

[[] Gagi y thém: Can nhac dung TypeScript interface dé

compiler phat hién 16i nay sém han.

Loi: APl 500 ngau nhién

[ Ban: /debug API /api/orders trd vé 500 khoang 1/5 lan goi.
Khong tai hién dugc mot cadch nhat quan.

Server log:



Error: Connection terminated unexpectedly

at Connection.parseE (pg.js:234)

[ Al (debugger):

== Phase 1: Discovery ===
Kiém tra database connection pooling...

Tim thay: Pool size = 1, query timeout = 30s

=== Phase 2: Hypothesis ===
GIA THUYET 1: Connection pool can kiét dudi tai cao
GIA THUYET 2: Database connection timeout khdng dugc xir ly

GIA THUYET 3: Race condition gilra cac concurrent requests

== Phase 3: Verification ===

Doc db.ts: Pool maxConnections = 1 « BAT THUONG
Error message "terminated unexpectedly" = timeout issue (khdng phai query 16i)

0 Xac nhan Gia thuyét 1: Pool size qua nhé cho concurrent requests

=== Phase 4: Resolution ===

[Gai y cdu hinh pool size phu hop + retry logic...]

5. Cach cung cap thoéng tin dé
debug nhanh hon

Cung cap day du context ngay tu dau

/debug [M6 ta 16i]

Thoéng tin thém:



- Stack trace: [paste toan b0 error message]

- Budc téi hién: [1. Lam A, 2. Lam B, 3. L&i xuét hién]

- Mo6i truong: [Node 20, Next.js 14, macOS]

- Khi nao bat dau xay ra: [Sau khi update thu vién X / deploy hdm qual

Yéu cau xac nhan sau khi stra

"Sau khi stra xong, hay tao test case d€ xac nhan 16i khdng tai phat,

va chay lai test suite dé dadm bao khong cé regression."

6. Diéu Agent debugger tuyét doi
khdéng lam

0 Khong 0 Thay vao dé
Poan nguyén nhan va stra ngay Thu thap bang ching trudc
Thay d6i nhiéu th cling Itc Thay d6i ting th& mét va verify
"Thr céi nay xem sao" Gidi thich tai sao cach stra nay duing
B0 qua viét regression test Ludn thém test sau khi stra
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