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Software Testing and Techniques: From Zero to Mastery
PRl AR | REERIREEIE

( &SRB £ HTIRRIEIERYESEEE B (Deconstructing the Logical Blueprint with the Feynman Technique) )




The Big Picture: The 4 Stages of Testing (¥x#2:R={ A EIFSER)
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Stage 1: Unit Testing Stage 2: Integration Testing Stage 3: System Testing Stage 4: Acceptance Testing
(EETAIR) (Z SRl5) (R&AAR) (S=UcRlz)
Focus: A single method or class. Focus: Modules working together. Focus: Performance, security, Focus: Meeting business needs.
overall system.
Restaurant Metaphor: Tasting Restaurant Metaphor: Combining Restaurant Metaphor: Restaurant Metaphor: Serving
individual ingredients ingredients into a recipe Stress-testing the kitchen ciuring the final dish to the customer

(RIEE—RH). (RS AEM0S). 2 dinner rush (B2 SERBN, (BABRE ).
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Foundation: What is a Unit? (B2 . (1E2R TExy ?)

Zero to Mastery Note " The 3 Verdicts (:Eﬁ]ﬁ x)

Class (3851): Actual

The blueprint or mold Input Output
(BREEHFZIZR)

@ Pass (i) Output matches expected

Expected
Output

Object (¥{%): PN

/ Thé actL(JaI wo)rking (RETRA)
instance L, @ Fail (5%:8): Output does not match expected
(BRI ZRAV B RS R F2) (BEESER ) EHAH).

: R - Error (§8§5R): The test crashed before
T f / I o f h II - L ™~
Unit Testing (§85tRJat) verifies the smallest finishing (2T RS Bk 5+

testable parts (methods) of these objects. £F K Exception).
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Mastering JUnit: Framework & Annotations (JUnit ;Is{1EZ2#24R)

! | | } | i | b [

The Prep (fEfifEk): PSS @Before The Execution (ZEE#A1T):

Initializes test fixtures £ =
(o = public void setUp() { The actual test case method.

and objects before & 2 B2
*eachitestruns. N // Initialize objects - (B3 B RIGZRA).

| GrasmEERs). S .

B @Test y/
Gatd = public void testCooking() { =
S R e // Execute and Assert

0 1l public class RecipeTest {

_ _ }
| EEE R > 0After
= . !-‘ / public void tearDown() {
Cleanup (3THREE): // .« A1 // Clean up resources
- .f,.- i I }

Releases resources,
closes connections.

(AHENIRIZFIER).

TestSuite: The Menu (E&488). |
Running multiple test cases |

together dynamically or statically. | | |
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The Heart of JUnit: Assertions (*,’&:u'-?f-ﬁiﬂ EiS)

Assertions determme the verdict. If true,

Assertion Command

assertEquals(expected, actual)

|
Fontlnue if false, |t ToW 3 Faﬂ(

Loglcal Function

Are they exactly the same?

(REBEXFHRESTE2HER)

Everyday Analogy

Does the soup taste exactly like
the recipe dictates? a

REMUKRIE  FAREREEERN).

7,

assertTrue(condition)

s the statement correct?

(RERHFREAHE)

s the oven turned on? (Yes/No)

[Success

assertNull(object)

Is the container empty?

(REMFESHARINC/HZE)

Is the ingredient jar completely
empty? [Success

assertSame(expected, actual)

Are they the exact same physical
object?

Are these two plates literally the
same plate? [Success é
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i
Scenario Requirements

// code for Student class continues from the previous page

public class Student {
private int student_mark;
public void setStudent_mark(int inmarks) {
student_mark = inmarks;
}
public int getStudent_mark() {
return student_mark;

}

public boolean sameMarks(Student
student
data anotherStudent) {
return student_mark ==
anotherStudent.getStudent _mark();

JUnit in Action: The Student Class (B #m&0 - JUnit RIZ#EEE)

.'--.-.
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Completed JUnit Script | Step1: |

Instantiation

(BHHE)
public void setUp() { M
studentl = new Student();

}

public void testCasel() {

studentl.setStudent_mark(80);
assertEquals(80, studentl.getStudent mark());

}
|
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The Blueprint: Control Flow Graph (CFG) Basws( BEEC[E . EHRIEE])

Nodes (EiZf - S)

Translatlng invisible code into a w5|ble mathemati ﬂ Jr‘i] oh (%ﬁﬂﬁﬁ?ﬁﬁjﬁﬂgﬂmlﬂﬁ“*ﬁ) s

~ .

i

= _ Represent sequential
X=X+ 1; Statements (fEFFEITRYEEA)).

Decisions (FEf - D)
Represent branch points
[if (a > b) like "1if or ‘while loops
T E o (EED DA

Edges (iZ)

Directed arrows representing
control flow transfer (F4T7518).
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Code to Graph Translatlon (&‘CE%?E'JEWE’QE?%)

Feynman Note: Treat the CFG I|ke drawing a me hgi allr PLI:-}-le- Corridorstaiwaltercouid m:ll.&

—

~

Pseudocode Mapped CFG :
public int CompareMethod (int x, int y) { [ ]
int a = X; o | Initialization: a-x h-y counter=1)
[S1]int b = y; Initialization (S1) connects
int counter = 1; to Loop Condition (D1).
while (counter < 5) { <D1> '
if (@>h) <D ====mcmaaaa
S2 b=b+1, = ool = -
- e If True, enter Loop.
if (b > a) <D3>
[S3] a=a+1;
else |
[S4] counter = 5; [ ] J
} a=a+1 counter=5
S5] counter = counter + 1; *55 v #
<6 L,tum i s If False, exit Loop to Return M COLUIRIESOUNIEE E
} | L return CUUHIEI’]
/.
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~ statement!

Definition: Every statemeht (node)

f—

must be executed at least once (F—

Coverage Criteria 1: Statement Coverage (ZEA &=

)

*E_CE%%BEII\?‘Eﬁh'{TL— ) | [|n|t|allzat1-::-n a=x, b=y, GDU"TEr-*”] J

Metaphor: f@ithigzs AFTiRRER (A

robot vacuum entering every room at —l

~ least once).

Calculation: Usually requires the |
___minimum number of paths (Oftenjust
~ 1 path is enough).

» Weakness: Might miss hidden Ioglcal
bugs in the False paths of an 'if’

/ [return cuuntar]

counter= cuunter+1 ] J




Coverage Criteria 2: Branch/Decision Coverage (9 2 B =)

~ « Definition: Every branch direction
(True and False) must be traversed at

least once (F—1{EF|ETF{FAY FEJ :
B MR REFEEB).

|- Metaphor: EBH=EFAMESE
~ (Walking down every possible F

connecting hallway, not just visiting
the rooms).

Fact: Achieving 100% Branch . I counter=5 i ! |

Coverage automatlcallyguarantees :j
100% Statement Coverage. "
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Coverage Criteria 3: Path Coverage (BR{E 8 =)

Definition: Every possible route from start to fInISh must be tested (AR ER 'JEEI’JFEE‘_J%E% ?#)-

The Logic Problem (Alert)

Loops (Z21E&]): A “while” loop can create an [ Infeasible Paths (F~RJ1TERTE):
infinite number of paths (ZEHREES). |B Logically impossible combinations.

Conclusion: 100% Path Coverage is 'often Impossible in real-world systems.
(100% EREBZEIREPHRTF A BEIER). Sy




Stage 2: Integration Testing Strategies (£ &85 SR ER)

Top-down (=M Eliif1s Bottom-up (=:[1¥1i1E) Big-Bang (%9343

.,.~_5 Driver i,....h
‘ - (EE@‘_J_EﬁH) ."'-"‘

r \

- ' Stubs ! - Stubs Stubs |
(ﬁ*ﬂﬁﬁ) (*Eﬁiﬁ) (FE#E*-E) -

Tests main logic first. Tests base utilities first. Integrating everything at once
Uses Stubs to simulate missing Uses Drivers to simulate the (Not recommended / RH#EE).
lower-level functions. missing main program.

(Stub = B & EH, providing (Driver = {CIEL5, issuing
fake data). commands).
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Stage 3: System Testing (Z4t:81:)

Goal: Ensure all modules work together to meet business requirements without error
(BRFDRETAIT > BARERTSEFFR)

SECURITY TESTING )
(Z2)

€ CONFIGURATION TESTING
o (ﬁaﬁiﬂlﬁﬁt)

\\“ PERFORMANCE ~// o\ R,
e —— o e
ESRER3) e

C

» Evaluates Throughput, » Resistance to unauthorized » Hardware/OS compatibility

Response Time, and Memory access (FERRE{EE R AR TE)
Utilization (PR LERFEAETFRY)
(BHREFIRTE)
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Stage 4: Acceptance Testing (B&UYHI)

Goal: Confirm the system is complete and acceptable to the users (22w mEREER).

g (AR

st 0 B

« Conducted by internal team in a controlled | « Conducted by real end-users in their own

environment. : | environment. i
« Uses Made-up Data (E#HREHR!). « Uses Real Data (HEEF!).

|@ » Monitors for unpredicted real-world errors.
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The Ultimate Testing Cheat Sheet (Hi7R42467% : Al P& R XE )

Stage Focus Tester Key Methods/Metrics
(F5E=) (R EEZR) (FA1TH) G

Unit . Junit, CFG, Statement/Branch
= Single Method Developer Coverage

(£7c) (B#&RI5 / White-Box)

Integration | Module interfaces | Developer/Tester Top-down (Stubs),
(ES) 28 B1TE Bottom-up (Drivers)

System Entire application | System Analyst Performance, Security,
(R4R) 212 RGO Load testing

Acceptance | Business logic End Users Alpggtgw(la‘éea]“ dpafaz;ta)’

(BzUK) 4BHY REEBRE (Z#5:05 / Black-Box)




