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(clean code that works) TaIlyw 71 Tijp =
N7WD1 N'VNIVIX NP'TAY NX 7Y 2N WTN TR [
NI'7'a9d nion [

NIV NDYN =

TIT'Pa N (design) pnn O
NI TAN NN QNI N1DNNN
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O O O
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(refactoring) aImow =
DTIZN 272 NO1DN NNDY TIPA NIFI?'9ON NX YoN [
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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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Fibonacci

NLVIYO XNAITA 7'NN) =

NINTOQ NA'X NAYNNN N'¥Z219 AIND7 11IXN] =
'YN1IQ'O

Test First 7w nwna N'¥71190 DX 2N =
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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.
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(D'0'0ON) DNID'0N YIIN 117YW NIDNN =
"...NDYNA YXa7 NN WWoNw nx" O

?0'%71190 NYYNY NX11 NN =
NR'TAN TR AY" DWW NR7NN 1IXD =

public class TestFib extends TestCase {
public void testFibonacci() {
assertEquals (0, £ib(0)) ;
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N'"'Y1 NN INO97 'O '7n11' TIZ 9'01 =
n'x7'onipn

int fib(int i) {

return 0;

(NP'TAN TIP NX) ...y =

70 .
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[1] TestMoney.java

econds

=

O Failures: 1

N?' T TIV 9'0I)

NYTN NPT NTINA TIYV 9'0IN7 T©WUON =

public void testFibonacciOfOneIsOne ()

assertEquals(l, f£ib(1l));

public void testFibonacci () {
assertEquals (0, £ib(0));
assertEquals (1, fib(1l));
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7107 09N NIX 1907 'TD 70 TI 9'0l =

int fib(int n) {
if (n == 0)
return 0O;
return 1;

(NP'TaN TIP NX) ...y =
7' =

1]

Java nowa n1dIn nidayn NINd
21X 7N NV'oONANIN




" S
NI'7'9O Non

INIX 7'01 — (TIj72 X71) NP' 122 [0 DYON NIMT'9ON =
(refactoring)

public void testFibonacci () {
int cases[][]= {{0,0},{1,1}};
for (int i= 0; i < cases.length; i++)
assertEquals (cases[i] [1], fib(cases[i][0]));

D170 NON X7W XTI =

File Edit Refactor Source Navigate Search Project Run Wi
Iti-Glel#-0-- |[B8HG- |3

gu dunic 58N = O] [1] TestMoney.java

- et WTN AN 12712 K7W IN

(R “public ol e

Runs: 1/t BErers: 0 B Falues: 0 S publi

I )

g2 Faiures | gk Hierarchy s int £ I

- TestFib - N

* ] testFibonacd )
I)

— E Java nowa n1dIn NN DM
= o=

2"aAX 7N NV'oNAIIX 13



NPT TIV 9'01)

NANDIYNAN N7'TAN N'Y7219] NP'TAN DX 9'0IN7 77 =
(1272 nT17ym niwpn 6)

public void testFibonacci () {
int cases[][]= {{0,0},{1,1},{2,1}};
for (int i= 0; i < cases.length; i++)
assertEquals (cases[i] [1], fib(cases[i] [0]))

M) =
LI IY

File Edit Refactor ur ' te Search t Wi

7N Ty =
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public void testFibonacci () {
int cases|[][]l= {{0,0},{1,1},{2,1},{3,2}};
for (int i= 0; i < cases.length; i++)
assertEquals (cases[i] [1], fib(cases[i][0]));

(AN 12'72 ,210 NTY) DITN ...y =
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int fib(int n) {
if (n == 0) return O;
if (n <= 2) return 1;

return 2;

70 .y .

INDY
? 2-n Y"an NO'NN
1+1 nxya InT

1il
;:ﬂ
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int fib(int n) {

if (n == 0) return O;
if (n <= 2) return 1;

return 1 + 1;

int fib(int n) {

if (n == 0) return O0;
if (n <= 2) return 1;

return fib(n-1) + 1;

nap =

fib(n-1) oxva NN RN 1-n =

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

int fib(int n) {
if (n == 0) return O;
if (n == 1) return 1;
return fib(n-1) + fib(n-2);
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NIYPYN 7'N 71N1717 D'MMMX NdDyn =
c2.com/doc/oopsla91.html

Q0D NAX''NY NP7NN UNNn? nX11 =

Instrument | Shares Price Total

IBM 1000 25 25000

GE 400 100 40000
Total 65000
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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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(D'0"MON) DMIS'0ON VAN N7W NIDNN =
"...NDYN] Yy¥a7 N awoOrRw X' O

0I19'UN D'MYXY 7Y D'NIIN] VIONN NX XN IYXI A7V =
Dollar

public void testMultiplication() ({
Dollar five= new Dollar(5);
five.times (2);

assertEquals (10, five.amount) ;

N design 7y mmn test-n =
O public fields

O side-effects
O integers for monetary amounts
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=—No-classDeltar— class Dollar {
- PNo-econstrueter—
N et it

: " void times (int multiplier)
n—No-fietd-amount ()

Dollar (int amount) { }

File Edt Refactor Source Mavigate Search
[ - I#-0-a- &t
>

i L) int amount;

D4 =R e

Runs: 1j1 B Erors: 0 B Falures: 1 }
g2 Failures | [;ff Hi vy
test:
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a2 [I7'N = class Dollar {

Dollar (int amount
20 2MOYU7 YN = ( P

TIP 721900 TIpa 'K O void times (int multiplier)
T |'2 DI7N W' 72X [ {}
77210 TIPNl NP Tan

SAaMInan10-nox =
Nnou7n AN Nithn 2*5
alalk

int amount =f)*2 ;
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// Dollar.java UX7 ,UNK7 =
int amount; times 7 nNay nitnn =

?5-Nn0V91 N =
void times (int multiplier) {

amount= 5 * 2;

Dollar (int amount) {
this.amount= amount;
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2"aAX 7N NV'oNAIIX 24



O

NI7N NoN

// Dollar.java LN7 ,UXK7 =

int amount; times 7 nnay nitnn =
?5-Nn0V91 N =

void times (int multiplier) { 2 2 -an 1051 TN =
H =1

amount= amount * 2;

Dollar (int amount) {

this.amount= amount;
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// Dollar.java UX7 ,UNK7 =
int amount; times 7 nay nithn =
?5-Nn0V91 N =

void times (int multiplier
( P _) { ?2-NNIV9T X =

amount= amount * multiplier;

) D'"'NYS Y'oin amount =

Dollar (int amount) {

this.amount= amount;
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// Dollar.java UX7 ,UNK7 =
int amount; times 7 nay nitnn =
?5-Nn0V91 N =

void times(int multiplier
( Ltiplier) { ?2-M 09I X =

amount *= multiplier;

) D'"'NYO Y'OIn amount =

Dollar (int amount) {

this.amount= amount;
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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 n1dIin nipyn NN
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m \Write a test.
m Make it run
m Make it right

29
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Write a test

m Think about how you would like the operation in
your mind to appear in your code.

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

m Include all of the elements in the story that you
Imagine will be necessary to calculate the right
answers.
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Make it run

= 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 n1dIin nipyn NN
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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
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