; S e 1 2 A R i i
] gt B g e ] AL e R 1 AL a s ¥ o ?
_ H [ gt i ’ e ek Bl gy e L E il - 12 = 1N =t L -f':.: "!."‘ . [
e Ly I i it e ':'.".'. 'I'. 3 HL a5 e :I - A A 3 =i !
1 ; bhd : . ‘- 3 o e e B oy i 30 -, : . famg b ;
i 1 i s L o Pl L - - it
! 1 r . T ; S e o o
'y i L . s L7 upray o " ) i e el & ! g T T
{ | X g S - o A o 'y ol 3 o =t i 1, R AT Lk =l E £ Bl
: = s R il A & o A N i, N 1 E ¥,
e — - e = = ~ e o R ™ f e § R PR it s o S R - NG x
| i T ’ LA AR I T = i oy =i g
1 | i £ iy (i, o Pt R T = PN, el Oy Sl
{ { 3 e et I RECE g ;!:ﬂ nhdcuty Bt i s s ey S oy | :
{ { : Y i % e ALY - SRL) R N S R e = = £
r L | L 2k gt | ¥ L 5 TLims Lt e, R Bl Rl R .\""'\-\.\_L -
=1 = B R | P 3 By - - " it g g e o E i i
- o i § - et L e " -
| PTG -5 v - 3 o - I B R o S -
I g1t e S R = s [ofid i ._-..-_ S -u."-\.. "|.. i 5 o B ey e 4 &
| o ! Bk 5 . N Ly Tl m ) o
I Y y i . » o P R N 1
" a1 ¥ e o B L |41, K2 O
i . - i, _-""'.-ﬂlb. s ha s Sl T v T ' ' y
_—— — — — — — --T-— —_— _— = r' . ol - s 1 b ’
| LT, 4 (WK ¥
| T |
! i 2 E\“‘iﬁﬁh‘ ElL | e =5 W o
- | b YRy g g B e ~if
i Ll RS G /.
E 2 -

i I PRENA PR K ‘u‘“ con mmﬁ ﬁ?"ﬁﬂfﬁﬁ '_. , _'fr'; -';'I- = =2 ..I: :” |

Topic 2: Exception Handling (519} =12

W ZRIREE Java FIIMEIRHE

Mastering Java Exception Handling from Scratch
A 5 8BS &S S 8 5 S S LS S =S

BIEBFAE FC | HIRNENIER&R XM RN

~ m The Professor’s Notes: Building the Perfect Safety Net for Your Code



Normal Flow (Eﬁml )

S —— i ———————————————————— -,

Feynman Analogy (B 243Lt)

Exception °

MBIRESEAR ERE

fay ! 518 &k HEET{’]EZIS

HIFRAZ » IB1F Java 1Bt —

S S S — S — — S ————— — —

Exceptlon (5141)

_____ ra=r-r
Y
Definition [Common Causes Goal
(&) (THe®) | (RE2ER)

An event during | * Divide a Notify user
execution that | numberby 0 | (EH{ERE)
interrupts the (FRLAZE) =
normal flow of | « Array index Terminate
instructions. out of bounds | gracefully
(BABTHARE | (BIRSIBR) | (BREE)
ﬁE:_ ¥TERIE | « Null reference JL
RIRITAZE) | (TIEESE) | Recover
F1t) ({ft st 5Reh i )
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The Danger Zone (i £5 &)

Encloses statements that may
generate an exception.

—B s » TSIk !

/
1/

1] /? The Safety Net (EFE)

Contains the exception handler.
SHIFMEE » FRAEDE try 3 TRAVEEER ©

The Cleanup Crew (E&&)

Always executes. 1
5 ~ | Feynman Analogy.
Himes  BNE try AMERER -

i © LA w‘“?é'FﬂE ’

l;ﬂ' Zone 1
J ; (Top)
28 ' | 'catch (Exceptlon )
. Zone2 L
i (Middle) I } // ﬁﬁ.kﬁﬂ*ﬂiﬁﬂnﬁ
\? | — ] finally {
: one 2o
% Y (Bottom) | 1 .mnﬂuﬁﬂﬂﬁﬂﬁﬂl
o f e -
i =

catch EI?:E?E‘L

R o 7
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Java Exceptlon Hlerarchy

Error (BEEER): Fes |

Feynman AnaloP B
LR M HRAY %F‘JEEHIEJ J

Java NEEEthWB—EXFRRE B |
BaY1H5E 2 Throwable °

System crashes (ﬁmﬂﬂﬁ

‘l-e Out of Memo | e e
E‘ta&%ﬁﬁﬁﬁiﬁ*ﬁmg mg | [Throwable |

Exception (—RfFI4}):
ﬁ{H_II-A X BENE

[ Excepton |

(try-catch) EEE‘J_JEH}R °
> " - p——— RuntlmeExcepm
u—\ﬁrtuaIMachineEerL | | |L |OException | h:lassﬂutFuundExceptiun 1} {L%gmﬂgﬂfg? @R
,——— 7 AR SAR f
. uliFainterexceptuon) =
tOfMemoryError EOFException ‘ AL EE AN »

Hig[OlZ&eY Code °

‘[I Stack Ux*e rflnwErmr' \ _ ~ “—FileNotFoundException B o e ™ vl S8 ] =
. ! " " | } ! 4 1 ! 4 i " 1" | " 1 | ! } 4 | 1! ! 1 I 'i‘._.- ity -l ,1.;;.. 3

Ill———nl Senovenerd | | | PT— : AT\ |
StackiffitieError ' | & ArithmeticException B BE K I_HulIPmnterExceptmn ETR

| lllegalArgumentException | IndexﬂutﬂfﬂuundsExceptlnn

IrlrlIT'IH!'II'Il['ll'll[:lrlI'llr'lI'IlHr'l'lrlrlITHII'IITIHF'IIF'IHI[II1IHHI[IFIiTIrII'IIrI['II'II[THF['II'II[lr'lF]Ir'll:llr'II]IHrllll'III1I'I||'III

CveunFloatError i i I
. ——— | | | |HumheannnatExceptinn ArrayindexQOutOfBoundsException




] — — — —— — — —— — — — O — e — — — — — —

Checked
Exceptions {i
(&*ﬁﬁ']%) A

Family: All non-RuntimeException subclasses
| (FE FluntlmeExceptmn RYE1th Exception) °

2 — @y

9 — 8 — L |
ﬂ Cumpiler Rule: MUST be caught (F try-catch)

|| OR declared (E throws). e A |
R (CompileEmon)l—— -}

HRETY) » MRaEas R B IR R IIF RIRTT

[Why? SMEFAIERE GUIERET - @ |

Unchecked **\\—44

Exceptions

GESRAIH)

——

| Family: Derive from RuntimeException
(ﬁﬁt = HuntlmsExcsptlon HIZKIR) ©

e Pl i

— cumllerRuIe NOT required to be |IS'[Ed 1§

‘ % throws or caught. %ﬁ%ﬂ%’l‘@?&_ﬂﬁ \

u Wh'?
| srrors) fTHEE‘?EEfP‘ﬁ? Bug * MA =R '

SEE RIS UEEEE (Logic |
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try {
result = quotient(num, den);

} catch (DivideByZeroException e) {

caught!”);
} catch (Exception e) {

}

Specific FIRST, General LST
(FeilF#835 » SxEIMKEER)

Handling Multiple Exceptions

/RQ—*J '-\___I

| RuntimeException |

Exam Trap (fZF&PERH) “
catch (Exceptio 4

System.out.printin(*Exception caught!”); '.-?":'ﬁf-

|
|
:
|
= System.out.printin("DivideByZeroException /= /
i
5, Order Matters: &

catch (DivideBy eptione) { ..

If you put Exception at the top, it acts
like a black hole absorbing all errors!
Compiler Error: “exception has alread
been caught”.

DivideByZeroException I

.}

y

&1 NotebookLM



_____ 777
Method Call Stack: The Hot Potato Game * N

T T R f/ff-"'/"' A fﬁ"’"f?’f

P
L
-"f'".'
s

Feynman Analogy: 3582 ¥k ib2/s%
Error sparks here! (Passing the Hot Potato) ° = /&
No catch block. EEZ‘T MiE L ELLIFEIUE

(Caller) °

Falls to caller.
Method B() No catch block.
: Safety Net catches it here!
main() Program survives.

UItlmate Fate Il[l% Eﬁﬁ] main %ILR,NE Eiﬁﬁ?l] Ja runtlme &‘CEE““E [
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NN

C T

The Keyword
throws GXE8&E ‘s’ >

| BEHRR) -

0 _
<mf4@%f4:&ﬁ:*

Faol BB ERE |

The Purpose

| EEAACIAESTER Checked
Exception ° E—R= Six
B SaFiFlE : TRKAEY
FIErIREE B4 E LG

| YR throws B AR - .I
{RUAZE try-catch B » Si=

| (REEEITRIE |

4= \SLESI
€~ ] U

e
N,

‘public static void processFile(String f)

“The Chain Reaction

MB4=1F Fn throws BEZEK ! |
(Must catch or declare to !:




NS

/ [ e |
o :
bl "
+
q———————_-—--—-—-— T —— e A — A — e — =
=

NN
(o

N ]
throws vs. throw: The Passive Warning vs. The Active Verb_ \——: |

B ® )|
llpublic void process() throws IOException |

signature. 251248 -

Ll o

% } catch (Excep

.f! Exceptlﬂn E } - o : .__. =2

ol //,///_ —\Q\D_‘_Tﬁ

throws (With ‘'s’)

Passive warning label on a method

|
|
|
|
|
|
l
|
l
|
|
l
|
|
|
i
|
|

—
Y
™

[if (den == 0)

throw new DivideByZeroException();

throw (No ‘s’)
Active verb. EENEIEN S |JR—EFIIMNIE

(Explicitly trigger an exception).

ion e

[ Rethrowing (BRiiiH)

){

Rethrow!
.| '] Pass up the chain to the next caller.

(FBRib ! 940 L EIFILE)
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public InvalidValueException(double v) {
super("Invalid radius: " + v);

Usually just call the
parent constructor.

, R =\ S L
Creating Your Own Gustom Exceptions ? —

Nt

| i

Inheritance Relationship (Is-A) e |

BHEERRE o 7

4 —~
- I_. I|I|II
il
| | -~
o A o
\ 1 / _J" “ --.,;'.a'ﬂ'.r,
L 3 i i
¥ ‘ E "'I:'r-‘:.lnll- l, '-ll
—_ = s G L LY
"g;’ - ———— s s -1_.;*. L
.' P
. e
L] i Y
o - = " II
N

e i e I il . o i a  aie S ara aieir o
o e"-—f' e A A o e A e e e e |



M The Absolute Rule: finally 12 /. _.
iﬁ?ﬂﬂ%ﬂﬁ'ﬁﬂ Hl] *EE I 4.!’ ) < ! 1
Always executes). b @ o

& | Feynman Analogy: &ESHE
) AL > AEIREIRSERIN
(try) iZ2Z23SAE T (catch) » &1&
HEHBERILETHREHE

RINTTHERAERE ©

/o\ Exam Trap ()& [&ERH) :

—* ) The finally-block is executed even
if the method returns within try
or catch!

(FEE T return » ZEEWIEHL
[E]ZR3E finally #1758 ! )

4
~
7

.‘.
N o \\ 1?_:{"{?-1‘*&“.‘&;“&\“&_% '-.'-E‘I-:'..""'{l..":*r

._-.g

& .'"':&I k b "‘ﬁ'\u
P AR e
S ‘.,.. A ‘i\ﬁh‘, \

ol

,,.h‘"%
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publlc class TestException {
puE}lc static void main(String[] args) ({
r

I — ﬂ"

// Code Segment 2
Circle ¢l = new Circle(8);

Circle c2 = new Circle(-5);
c2.setRadius(-7) ;

}
catch (InvalidValueException ex) {
System.out.println("Exception in main thrown!");

}
finally { |

} System.out.println("Done!"); \
System.out.println("Number of objects created: " +

Circle.getNumberOfObjects()) ;

I

|} // end class TestException

class Circle {
private double radius;
private static int numberOfObjects = 0;

pﬁ%}ic{ﬂircle{dnuhle newRadius) {
ry
setRadius (newRadius) ;
System.out. prlntln{?tircle with radius " + newRadius |
+ "l setll);
numberOfObjects++;

[ I

(A
*'A}jﬂﬁgégﬁf' *ﬁﬁ;::;::*E::;_ﬂ

Step-by-Step Execution Tra‘ce (BEfES . *ETEELE@T

/0—\‘1\‘“5‘-.;—"!_

L

l Step-by-Step Execution Trace (T EEE& EitﬁELﬂ) ﬂ

S ,-.-'1’3

1. ¢1 = new Circle(8);
=» Normal. numberOfObjects = 1.

2. c2 = new Circle(-5);

Caught *inside™ Circle constructor!
Prints “Some exception!”. é’
numberQOfObjects stays 1.

(Trap: main didn't craShV
3. c2.setRadius(-7);
=>» Exception thrown directly to main!
Caught in main.

4. finally in main runs
=>» Prints “Done!”.

5.End

=>» Prints “Number of objects created: 1”.

Trop! ' ﬁ

-» throw InvathalueExceptlon in setRadius.

-_.-"I:r_ A |
=N

L)

¢ =N

Prints “Exception in main thrown!”. o
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@-----72  RWERS : Rethrow Ei Finally 8} 7=
I I NN | (Exam Application; Rethrow & Finally) e

| 2. Catch in methodC | | 3. Rethrow! t
calls methodB methodC catches it | >.|| throwe;
=>» 48/0 triggers 1/ -» Prints “ariexp”.  |[ P || => Rethrows exception
| ArithmeticException. | | | back to main! l

= | \ . \* —— / ..llll ,-’/ 0 | -
. > .;x . I, / ' E
4. Rethrow! I ‘f | 9. Reach main()
| N

- %Eﬁ’&ﬂﬁfaﬁl' - Exception reaches main main finally runs

flnally runs " || catch (Exception e) triggers || £ -> Prints “main fin”. |
/ -)Prmts "fln" !' { —>Prints "ariorcus a”. |
' | \ g : - - e
d / ///- N \:g \ ‘
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AR AELE (The

~

':catch-finally

| BRIEGISRI LA
(Block for handling
exceptions)!

)

oe—
ﬂd—i—-——-\————--q_|-—-—-—-—-_-—_—-—_F-
5 . ! ] i - ) &

"' :!‘ J'.J'
/ ,.l - P
i oot Wiy
.' 4'!! Q N
iy,

=h
5 -5"-':;::". I'-.‘
I

&, Checked vs Unchecked

y Lt

T massess s N 1 A N R CEEEESEE
PEF A] fea% & B b ,’ | = (IOException) vs
@ . (Declaration: method —r>, |t = E‘Eitﬁ%@ﬁiﬂi f

E e — (RuntimeException).

iy
w .
Ju___

|||||||||

O T — Y
L'*’/f////-ﬁw |
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#12 A% BITTIE (The Professor's Exam Checklist)

: \\- . 5
JEL 7 -1

D }&1& Exception PE/E[E : 521& RuntimeException ¥i& Unchecked !

i

/| 232 throw (FBZIRMEE) H throws (E5 &)

AR BER °

| E_I\/ 2% Catch PRI : KIEIBTFAERI (Specific) BFERIER! (General)
; BUME °
4 E D A3 finally EE)\WD : FERRBIESR - BRA retum » E—FE
LT BHIT!

]
.
7
-
.
&
]
g
4
[}
(] A
.
. |
------ I
.
4 -
%
@ S SRS s A S s E S S S S e e e —
-~




