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(clean code that works) Talvw 72 Ti7 =
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(refactoring) aimow =
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If pain is nature's way of saying "Stop!"

then fear is nature's way of saying "Be
careful."
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Test First 7w nwna N'Y719N NN 2IND)Y =
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1. Quickly add a test.

Run all tests and see the new one fail.
Make a little change.

Run all tests and see them all succeed.
Refactor to remove duplication.

o &~ 0N

Java nowa n1dIn npayn NN
19' - 21X TN N'TERN 77NN



" S
?D'7'NNn 'X

(D'0'0N) DMI9'0N YN N7Y NIDNN =
"_..N0YN yX¥a? e awoRw nx1t O
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nN'1AN TIp? AW QYUY n|7'7nn 11X"] =

public class TestFib extends TestCase {
public void testFibonacci() {
assertkEquals(0, fib(0));
+
+

Java nowa 12 nidWwn nin'e TODO List:
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int fib(int 1){
return O;

}

# Java - Testiibjava - Lelipse SUE
i @3 -0 - |8HG6- |5
(e e 55 = 0[] TesMoneyjra
Fished aftor 0 seconds E Fr——
|l LR —
public o
furs: 1) Dfrors: 0 @ : 0 publi|
I y
" Pabres | toer, "
-y Testrb
o

n'x7'onipn
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Fle Edit Refactor Source Mavigate Search Project
< =) g =|
fi-lels-0a-|lsse- |3
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B U Junit B

= B[ [J] TestMoney.java

’:_:E

ework. AssertionFailedError: expec
ib. testFibonacci{TestFib. java:6)

Finished after 0.032 seconds = import ju
0. q

& |th?:) (5k) ~public cl,

Runs: 11 BErorst 0 OFaiures: 1 ||o SR

Ni?' T TIV 9'0I)

NYUTN AP TA NTINN TIY 9'0INY7 TWUON =

public void testFibonacciOfOnelsOne() {
assertEquals(l, fib(1));

}

public void testFibonacci() {
assertEquals(0, fib(0));
assertEquals(1, fib(1));
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TODO List:

Fib(0) =0
fib(1) ==
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int fib(int n) {
if (n

}

710" N'N'Y QYYD

7107 09N NIX 1907 'TD ' TIp 9'oll =

0)

bl P

return O;
b |
return 1;
b/
# Java - Testiibjava - Lelipse SUE
[tis @ B0 |BEG- |0
fu ik 55 T = 0[] TestMoney.jva
Frrished after O seconds = import ju]
| G .
— public vl
funs: 11 Ofroest 0 O Falwes: 0 publi
I ¥
_nulmns_\_ﬁuerm'_ .
B Testry
|

(NP'TAN TIP NX) ...y =
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fib(1) ==
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INIX 7'01 — (TIj72 X71) N?'TA2 |0 DYON NIN7'9ON =
(refactoring)

public void testFibonacci() {
int cases[][]= {{0,0},{1,1}};

for (int 1= 0; 1 < cases.length; 1++)
assertEquals(cases[1][1], fib(cases[i1][0]));

}
T DI7D NONN K7W XTI =
e o ..(UTN aK2 11'72 K7V IR)
P o Java nowa n1in ninAayn NiNn'S
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public void testFibonacci() {
int cases[][]1= {{0,0},{1,1},{2,1}};

for (int 1= 0; 1 < cases.length; i1++)
asserteEquals(cases[i1][1], fib(cases[1][0]));

..yM

Java - Testiibjavs - Lclipse SDK
Flz Refactor Sowrce Mawigate Search Prodect fun W

& Java- T b.pava - Lelipse SOK
e 7N Ty

Xl public ol
furs: Uf) Ofrors: 0 OFsles: 0 1
]

f TODO List:
s 5 Java nowa n1dIn nidayn NN Ilb( | ) ==1
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public void testFibonacci() {
int cases[][1= {{0,0},{1,1},{2,1},{3,2}};

for (int 1= 0; 1 < cases.length; 1++)
assertEquals(cases[1][1], fib(cases[i1][0]));

(ax2 11'72 ,210 NTY) DITX ...y =

TODO List:
fib(0)y==0
fio(1) == 1
Java nowa anin nwn ninve | TO(2)==1
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int fib(int n) {
iIT (n == 0) return O;
IT (n <= 2) return 1;

return 2; —
1 e aloroe: -
Gy 'Y .
|
2AINDY TODO List:
? 2-n y'an NO'NN fib(0)=="0
1+1 pxya InT e fib{t==+
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int fib(int n) {
iIT (n == 0) return O;
iIT (n <= 2) return 1;
return 1 + 1;

Ny =

fib(n-1) oxva X0 XN 1-n =

int fib(int n) {
iIT (n == 0) return O;
iIT (n <= 2) return 1;
return fib(n-1) + 1;

fib(n-2) pxwawnmmawn 1-n =
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int fib(int n) {
IT (n == 0) return O;
IT (n <= 2) return 1;
return fib(n-1) + fib(h-2);

int fib(int n) {
IT (n == 0) return O;
iIT (n == 1) return 1;
return fib(n-1) + fib(h-2);
+
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NIYPYN 7'N 21017 'K NDWN =
c2.com/doc/oopsla91.html

Q0D NAX''NY NP7NN UnNn? n¥71 =

Instrument | Shares Price Total

IBM 1000 25 25000

GE 400 100 40000
Total 65000
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TIV2 )INN7 NIDNNN YPanl D2Y NNdD 1NK7 =
(Dollar 7 v19) nivaun
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Instrument Shares Price Total
IBM 1000 25 USD 25000 USD
Novartis 400 150 CHF 60000 CHF
Total 65000 USD
From To Rate
CHF USD 1.5
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" -=EEENT TODO List:

$5 + 10 CHF = $10 if rate is 2:1
$5*2=9%10

D'7'NNN

(D'0'0N) DNMI9'ON YIIN 7Y NIDNN =
"...N2YN1 y¥27 n'N IWONRY nx " [

0I9'UN D'MYY 7¥ 0'NIINA VMIONN NX XN [TYUKRA 17v =

Dollar
public void testMultiplication() {
Dollar five= new Dollar(5);
five.times(2);
assertEquals(10, five.amount);

+
N design 7y mn test-n =
O public fields
O side-effects
O integers for monetary amounts
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" -=EEENT TODO List:

$5 + 10 CHF = $10 if rate is 2:1
$5*2=9%10
"]'7[0 j'7ll9n||7n NX 'V'AN Make "amount" private
Dollar side-effects?
Money rounding?

N lass-Delar class Dollar {
m—Ne-eenstractor— Dollar(int amount) { }
m-Nemethodtimestint)

: . void times(int multiplier)
n—No-field-amotmnt 1

File Edit Refactor Source Mavigate Search

[ - I35-0-G- &t

o, L) INt amount;
&4 e | @ B BE

Runs: 11 E Errors: 0 B Falures: 1 }
@2 Failores ierarchy
- [ \

kestMultiplication

Java noswa n1dIn ndayn NN
= Fare Trace = 19' - 21AX 7N N'ATERN A'7'7DNnn 22




" -=EEENT TODO List:

$5 + 10 CHF = $10 if rate is 2:1
$5*2=9%10
1'VJDV |7 IN! Make "amount" private
Dollar side-effects?
Money rounding?

NN I7'N = class Dollar {

Dollar(int amount
20 2ANOY7 YWU' NN = ( )1}

TIi7 7190V T 'R O void times(int multiplier)
TIp "2 DI wr 7ax O {7}
rasthisirhlihrdaeh!
-2 NN 10-noX =
NL72I2 AN NINN 2*5

1nl!

InNt amount =\*2 ;

}
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" -=EEENT TODO List:

$5 + 10 CHF = $10 if rate is 2:1
$5*2=9%10

N |'7_'n NIO0oN Make "amount" private

Dollar side-effects?

Money rounding?

// Dollar.java UN?7 ,UNK?7 =
int amount; times 7 NNy NIYNn =

?5-NNnVOI N =
void times(int multiplier) {

amount= 5 * 2;

}

Dollar(int amount) {
this.amount= amount;

}

Java nowa n1dIn npayn NN
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" -=EEE TODO List:

$5 + 10 CHF = $10 if rate is 2:1
$5*2=9%10

N |'7_'n NIO0oN Make "amount" private

Dollar side-effects?

Money rounding?

// Dollar.java UN?7 ,UNK?7 =

int amount; times 7 nNay nitnn =
?5-NNnVOI N =

void times(int multiplier) { 22 -9 05" T =
H =1

amount= amount * 2;

}

Dollar(int amount) {
this.amount= amount;

}
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" -=EEE TODO List:

$5 + 10 CHF = $10 if rate is 2:1
$5*2=9%10

N |'7_'n NIO0oN Make "amount" private

Dollar side-effects?

Money rounding?

// Dollar.java UN?7 ,UNK?7 =
Int amount; times 7 "Ny nitnn =
?5-NNnVOI N =
void times(int multiplier
( i -) { ?2-NNI0V9I1 X =
amount= amount * multiplier;
1 D'MYS y'om amount =

Dollar(int amount) {
this.amount= amount;

}

Java nowa n1dIn npayn NN
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" -=EEE TODO List:

$5 + 10 CHF = $10 if rate is 2:1
$5*2=%10—

N |'7_'n NIO0oN Make "amount" private

Dollar side-effects?

Money rounding?

// Dollar.java UN?7 ,UNK?7 =
InNt amount; times 7 nNay Nithn =
?5-NNnVOI N =
voild times(int multiplier
( J-P ) ?2-NNI0V9I N =
amount *= multiplier;
1 D''NY9 Y'OIn amount =

Dollar(int amount) {
this.amount= amount;

}

Java nowa n1dIn npayn NN
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m Made a list of the tests we knew we needed to have
working

m Told a story with a snippet of code about how we wanted
to view one operation

m Made the test compile with stubs
m Made the test run by committing horrible sins

m Gradually generalized the working code, replacing
constants with variables

m Added items to our to-do list rather than addressing them
all at once

Java nowa n1dIn npayn NN
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m Write a test.
m Make it run
m Make it right

29



" S
Write a test

m [hink about how you would like the operation In
your mind to appear in your code.

® You are writing a story. Invent the interface you
wish you had.

® Include all of the elements in the story that you
Imagine will be necessary to calculate the right
answers.

Java nowa n1dIn npayn NN
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" S
Make 1t run

m Quickly getting that bar to go to green dominates
everything else

m If a clean, simple solution is obvious, then type it in

m If the clean, simple solution is obvious but it will take you
a minute, then make a note of it and get back to the main
problem, which is getting the bar green in seconds

m This shift in aesthetics is hard for some experienced
software engineers

m They only know how to follow the rules of good
engineering

m Quick green excuses all sins. But only for a moment

Java nowa n1dIn npayn NN
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" S
Make it right

m Now that the system is behaving, put the sinful
ways of the recent past behind you

m Step back onto the straight and narrow path of
software righteousness

m Remove the duplication that you have
iIntroduced, and get to green quickly

Java nowa n1dIn npayn NN
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