.

Trang 5.7: Tu dong hoa kiém
thd ma nguon véi /test.

1. Muc dich

/test la workflow dé€ ty dong hda toan bd vong doi kiém th(r — tir tao test case, chay b0 test hién
c6, dén bao cdo db bao phu (coverage).

44 Triét ly: Code kh6ng cé test = code chua hoan chinh. /test gitip déi ngli duy tri
tiéu chuan kiém th&r ma khéng can mat nhiéu thai gian viét test thu cong.

2. Cac chdc nang cua /test

Cu phap Chuc nang
Jtest Chay toan b0 test suite hién cé
/test [file hoac thu muc] Tao test cases cho file cu thé
/test coverage Béo cdo ti |é bao phu (coverage report)
[test --watch Ché dé live — tu chay lai khi code thay d6i

3. Cach jtest phan tich va tao test

Khi nhan Iénh /test [file] , Al Sé:

1. Doc toan b6 ndi dung file dugc chi dinh



v

2. X&c dinh tat ca functions va classes can test

|
v

3. Phan tich input/output, edge cases, va error paths

|

v

4. Tao test file tuong (ng vGi bo test day du:
- Happy path (trudng hgp binh thuong)

- Error cases (xu ly 16i)

- Edge cases (gia tri bién)

- Null/undefined inputs

|

v

5. Chay test vira tao va béo cdo két qua

4. Vi du phién lam viéc thuc té

Vi du 1: Tao test cho authentication
service

(1] Ban: /test src/services/auth.ts

M Al:
[(I1 Pang phan tich auth.ts...

Tim thay 4 functions can test:

- login(email, password): Promise<User>
- register(userData): Promise<User>

- verifyToken(token): boolean

- resetPassword(email): Promise<void>



[([1DPang tao test cases...

login():

[0 Tra vé User khi credentials didng

[0 Throw AuthError khi email khong tén tai
0 Throw AuthError khi sai mat khgu

0 Throw ValidationError khi email khéng hop Ié

register():

0 Tao User mdi va tra vé object

0 Throw DuplicateError khi email da tén tai

0 Hash password trudc khi luu (khong luu plaintext)

0 Validate required fields

verifyToken():

[0 Tra vé true véi token hop 1é

[l Tra vé false vdéi token hét han
0 Tra vé false vGi token gid mao

0 Xu ly null/undefined input

resetPassword():
[l Gui email reset khi user ton tai

[0 Khoéng tiét 16 user khéng ton tai (security)
(1] Da tao: tests/auth.test.ts (12 test cases)
Il bang chay tests...

[0 12/12 PASSED
1] Coverage: 95% (Statements), 91% (Branches)

Vi du 2: Chay toan b test suite



(] Ban: /test

M Al:
([ Dang chay toan b test suite...

0 auth.test.ts — 12/12 passed (0.8s)

[ orders.test.ts — 8/8 passed (1.2s)

0 products.test.ts — 5/7 passed (FAILED)

FAIL: "calculateDiscount returns 0 for expired coupons"
Expected: 0

Received: 10

0 users.test.ts — 6/6 passed (0.5s)

(] Summary:
Tests: 31 passed, 2 failed
Coverage: 78%

[ 2 tests failed. Ggi y: chay /debug dé€ diéu tra calculateDiscount.

Vi du 3: Xem coverage report

([ Ban: /test coverage

[T Al
([ Coverage Report

File | Stmts | Branch | Funcs | Lines

I I I I
src/services/auth.ts | 95% | 91% | 100% | 95%
src/services/orders.ts | 82% | 75% | 88% | 82%
src/utils/validators.ts | 60% | 45% | 70% | 60%




A validators.ts c6 coverage thap (60%).

Goi y: chay /test src/utils/validators.ts dé€ bé sung test.

. A2

5. Cac nguyén ly kiém thu duoc ap
dung

AAA Pattern (Arrange-Act-Assert)

Moi test case déu theo cau tric:

typescript

it('login returns User khi credentials ding', async () => {

/I Arrange — Chuan bi d{r liéu test

const mockUser = { email: 'test@example.com’, password: 'hashed' };

mockDB.findUser.mockResolvedValue(mockUser);

/I Act — Thuc hién hanh dong can test

const result = await login('test@example.com’, 'correct-password');

/] Assert — Ki€m tra két qua
expect(result).toEqual(expect.objectContaining({ email: 'test@example.com' }));

expect(result.password).toBeUndefined(); // Khéng tra vé password

1)

Test hanh vi, khong test implementation

typescript
/'] Test implementation (dé v& khi refactor)

expect(service._privateMethod).toHaveBeenCalled();



/0 Test hanh vi (bén viing)

expect(result.email).toBe('user@example.com’);
Kim tu thap ki€ém thu

N
/E2E\ (it nhat, cham nhat, tén kém nhat)

/ Unit Tests \ (nhiéu nhat, nhanh nhat, ré nhat)
/ \

6. Meo kiém thi hiéu qua

Luén kiém tra edge cases

Sau khi Al tao test, yéu cau thém:

"Thém test cases cho:

- Input réng (empty string, [1, {})
- Gid tri gidi han (0, -1, MAX_INT)
- Null va undefined

- Chubi unicode va ky tu dac biét"

Tich hgp vao quy trinh /enhance

bash
# Sau méi lan thém tinh nang mdi:
/test [file vira tao] # Tao test cho code méi

/test # Chay toan bd dé kiém tra regression



Yéu cau mock dung céach

"/test src/services/payment.ts
Luu y: mock VNPay API, khéng goi endpoint thuc.

Va mock database, khéng dung test database."

7. Frameworks duoc ho tro

Framework File pattern Ghi chu
Jest * test.ts , *.spec.ts Phé bién nhat v4i React/Node
Vitest *test.ts , *.spec.ts Nhanh hon Jest, danh cho Vite
Playwright e2e/*.spec.ts E2E testing, browser automation
pytest test *.py , * test.py Python projects

Al tu phat hién framework dang dung tu package.json va tao test theo ddng syntax.
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