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fest  Make It more Specific
Make It more generic

PUE on the design hat



nhull to constant
constant to constant+

constant to scalar
statement to statements

unconditional to 1f
1f to while
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<?php
namespace spec;

use PhpSpec\ObjectBehavior;
use Prophecy\Argument;

class RomanNumeralSpec extends

i
}




<?php
namespace spec;

use PhpSpec\ObjectBehavior;
use Prophecy\Argument;

class RomanNumeralSpec extends

{

function it_returns_an_empty_string_for_zero()

{
¥

$this->fromArabic(®)->shouldReturn("");




Walking skeleton

[Cockburn 94]



md@capoeira:roman_numerals $ bin/phpspec run

10 ! it returns an empty string for zero
class RomanNumeral does not exist.

=

1 specs
1 example (1 broken)
oms

[Y/n] y
Class RomanNumeral created in /Users/mduarte/Developer/kata/roman_numerals/src/RomanNumeral.php.

md@capoeira:roman_numerals $ bin/phpspec run

10 ! it returns an empty string for zero
method RomanNumeral: :fromArabic not found.

=

1 specs
1 example (1 broken)
8ms

Method RomanNumeral: :fromArabic() has been created.
md@capoeira:roman_numerals $ [



<?php

class RomanNumeral
{

public function fromArabic($arabic)
{ |
I




md@capoeira:roman_numerals $ bin/phpspec run
10 X it returns an empty string for zero
expected "", but got null.

S e 1

1 specs
1 example (1 failed)
28ms

md@capoeira:roman_numerals $ |






<?php

class RomanNumeral

{

public function f

1
¥

return ;

mArabic($arabic)



md@capoeira:roman_numerals $ bin/phpspec run

0

1 specs

1 example (1 passed)
11lms

md@capoeira:roman_numerals $ [}



Il <?php
Vi
Sl namespace 5
4
B use PhpSpec\ObjectBehavior;
B use Prophecy\Argument;
14
S class extends
90
function O
{
$this->fromArabic(?)->shouldReturn("");
s
function it_returns_I_for_1()-
{=
$this->fromArabic(1)->shouldReturn("I"); -
}-

by




md@capoeira:roman_numerals $ bin/phpspec run
RomanNumeral
15

n I n nmn

__Se% 50%

1 specs

2 examples (1 passed, )
32ms

md@capoeira:roman_numerals $ |



<?php

class RomanNumeral
{
public function fromArabic($arabic)
{
if ($arabic) {
return "I";

}

return "";







<?php

class

{
public function ($arabic)
{

if ($arabic) {-
return "I";-
}-

return

mww,
)




<?php
namespace spec;

use PhpSpec\ObjectBehavior;
use Prophecy\Argument;

class RomanNumeralSpec extends

{

function it_returns_an_empty_string_for_zero()

{
$this->fromArabic(?)->shouldReturn("");

¥

function it_returns_I_for_10)

{ $this->fromArabic(1)->shouldReturn("I");
}

function it_returns_II_for_2Q0)

{ $this->fromArabic(2)->shouldReturn("I1");
¥




md@capoeira:roman_numerals $ bin/phpspec run

20 X it returns II for 2

expected "II", but got "I".

S 3% 3

1 specs

3 examples (2 passed, 1 failed)
12ms

md@capoeira:roman_numerals $ [



<?php

class RomanNumeral
{
public function fromArabic($arabic)
{
if ($arabic) {
return "I";

}

return "";







<?php

class RomanNumeral
{
public function fromArabic($arabic)
{
if ($arabic) {
return str_repeat("I", $arabic);

}

return "";




- e - . md - 4

class RomanNumeralSpec extends

{

function it_returns_an_empty_string_for_zero
7 -7

{
$this->fromArabic(®)->shouldReturn("");

¥

function it_returns_I_for_1(0)

{ $this->fromArabic(1l)->shouldReturn("I");
¥

function it_returns_II_for_2()

{ $this->fromArabic(2)->shouldReturn("II");
¥

function it_returns_V_for_5()

{ $this—>fromArabic(5)—>shou1dReturn("Vr);
}




md@capoeira:roman_numerals $ bin/phpspec run
RomanNumeral

25 furn or °©
“MT. bt got “IIIIL".
. 25%
1 specs
4 examples (3 passed, fai )
11ms

md@capoeira:roman_numerals $ |



<?php

class RomanNumeral
{
public function fromArabic($arabic)
{
if ($arabic) {
return str_repeat("I", $arabic);

}

return "";







<?php

class RomanNumeral
{
public function fromArabic($arabic)
{
if ($arabic === 5) {
return "V";

}

if ($arabic) {
return str_repeat("I", $arabic);

¥

return -




class RomanNumeralSpec extends

{

function it_returns_an_empty_string_for_zero()

{
$this->fromArabic(®?)->shouldReturn("");

3
function it_returns_I_for_1()
{

$this->fromArabic(1)->shouldReturn("I");
3
function it_returns_II_for_2()
{

$this->fromArabic(2)->shouldReturn("I1");
3
function it_returns_V_for_50)
{

$this->fromArabic(5)->shouldReturn("V");
3
function it_returns_VI_for_6()
{

$this->fromArabic(6)->shouldReturn("VIi");
3




md@capoeira:roman_numerals $ r

30 X it returns VI for ©

expected "VI", but got "IIIIII".

L

1 specs

5 examples (4 passed, 1 failed)
11ms

md@capoeira: roman_numerals $ |}



<?php

class RomanNumeral
{
public function fromArabic($arabic)
{
if ($arabic === 5) {
return "V";

}

if ($arabic) {
return str_repeat("I", $arabic);

¥

return -




Refactor time?



function it_returns_VI

i
¥

for_6()



md@capoeira:roman_numerals $ r

30 - it returns VI for ©

todo: write pending example

_20% [ -

1 specs

5 examples (4 passed, 1 pending)
10ms

md@capoeira:roman_numerals $



<?php

class RomanNumeral
{
public function fromArabic($arabic)
{
if ($arabic === 5) {
return "V";

}

if ($arabic) {
return str_repeat("I", $arabic);

}

return -




<?php

class RomanNumeral

{

-

public function fromArabic($arabic)

{

$roman = "";

if ($arabic === 5) {
$roman = "V";
$arabic -= 5;

¥

if ($arabic) {
$roman .= str_repeat("I", $arabic);

}

return $roman;




class RomanNumeralSpec extends

{

function it_returns_an_empty_string_for_zero()

{
$this->fromArabic(®?)->shouldReturn("");

3
function it_returns_I_for_1()
{

$this->fromArabic(1)->shouldReturn("I");
3
function it_returns_II_for_2()
{

$this->fromArabic(2)->shouldReturn("I1");
3
function it_returns_V_for_50)
{

$this->fromArabic(5)->shouldReturn("V");
3
function it_returns_VI_for_6()
{

$this->fromArabic(6)->shouldReturn("VIi");
3




md@capoeira:roman_numerals $ r
30 - it returns VI for 6
todo: write pending example

_20% | -
1 specs

5 examples (4 passed, 1 pending)

10ms

md@capoeira:roman_numerals $ r

. leex K
1 specs

5 examples (5 passed)

S

md@capoeira:roman_numerals $ |




function it_returns_an_empty_string_for_zero()

{
$this->fromArabic(®)->shouldReturn("");

3
function it_returns_I_for_10)
{

$this->fromArabic(1)->shouldReturn("I");
3
function it_returns_II_for_2Q0)
{

$this->fromArabic(2)->shouldReturn("II1");
3
function it_returns_V_for_50)
{

$this->fromArabic(5)->shouldReturn("V");
}
function it_returns_VI_for_6()
{

$this->fromArabic(6)->shouldReturn("VIi™);
3

function it_returns_X_for_100)

1
}

$this->fromArabic(10)->shouldReturn("X");




md@capoeira:roman_numerals $ bin/phpspec run

35 X it returns X for 10
expected "X", but got "VIIIII".

I

1 specs

6 examples (5 passed, 1 failed)
11ms

md@capoeira:roman_numerals $ [



<?php

class RomanNumeral
public function fromArabic($arabic)

{

$roman = "";

if ($arabic === 5) {
$roman = "V";
$arabic -= 5;

}

if ($arabic) {
$roman .= str_repeat("I", $arabic);

}

return $roman;




<?php

class RomanNumeral

{

public function fromArabic($arabic)

i

$roman = "";

if ($arabic >= 10) {
$roman = "X";
$arabic -= 10;

}
if ($arabic >= 5) {
$roman = "V";
$arabic -= 5;
}
if ($arabic) {
$roman .= str_repeat("I", $arabic);
}

return $roman;




md@capoeira:roman_numerals $ bin/phpspec run
- e 6
1l specs

6 examples (6 passed)

33ms



}

function it_returns_II_for_2Q)

{

$this->fromArabic(2)->shouldReturn("I1");
}
function it_returns_V_for_50)
{

$this->fromArabic(5)->shouldReturn("V™);
}
function it_returns_VI_for_6()
{

$this->fromArabic(6)->shouldReturn("VIi™");
}
function it_returns_X_for_100)
{

$this->fromArabic(10)->shouldReturn("X");
}

function it_returns_XX_for_200)

{
$this->fromArabic(20)->shouldReturn("XxX");

}




md@capoeira:roman_numerals $ bin/phpspec run

40 X it returns XX for 20

expected "XX", but got "VIIIII".

e

1 specs

7 examples (6 passed, 1 failed)
12ms

md@capoeira:roman_numerals $ [



<?php

class RomanNumeral

{

public function fromArabic($arabic)

i

$roman = "";

if ($arabic >= 10) {
$roman = "X";
$arabic -= 10;

}
if ($arabic >= 5) {
$roman = "V";
$arabic -= 5;
}
if ($arabic) {
$roman .= str_repeat("I", $arabic);
}

return $roman;







bondition to loop transformation

S 2 great indicator you are In the
TigAt track of solving the algorithm

[Martin 13]



<?php

class RomanNumeral

{

public function fromArabic($arabic)

{

$roman = "";

while ($arabic >= 10) {
$roman .= "X";
$arabic -= 10;

}

if ($arabic >= 5) {
$roman = "V";
$arabic -= 5;

}

if ($arabic) {
$roman .= str_repeat("I", $arabic);

}

return $roman;



md@capoeira:roman_numerals $ bin/phpspec run
- s 7
1l specs

7/ examples (7 passed)

Oms

md@capoeira:roman_numerals $ |



->fromArabic(2)->shouldReturn( );

}
function O
{

->fromArabic(5)->shouldReturn("V");
}
function O
{

->fromArabic(6)->shouldReturn( );
}
function O
{

->fromArabic(10)->shouldReturn("X");
}
function O
{

->fromArabic(20)->shouldReturn( );
}

function it_retunrs_4_for_4()-
{-

$this->fromArabic(4)->shouldReturn("IV");-
}ﬁ




md@capoeira:roman_numerals $ bin/phpspec run

45 x it returns 4 for 4
expected "IV", but got "IIII".

S 1% 8

1l specs

8 examples (7 passed, 1 failed)
12ms

md@capoeira:roman_numerals $ [}



class RomanNumeral

{

public function fromArabic($arabic)

{

$roman = "";

while ($arabic >= 10) {
$roman .= "X";
$arabic -= 10;

}

while ($arabic >= 5) {
$roman .= "V";
$arabic -= 5;

}

while ($arabic >= 4) {
$roman .= "IV";
$arabic -= 4;

}

if ($arabic) {
$roman .= str_repeat("I", $arabic);

}

return $roman;




md@capoeira:roman_numerals $ bin/phpspec run
I . &
1 specs

8 examples (8 passed)
11ms

md@capoeira:roman_numerals $ [



class RomanNumeral

{

public function fromArabic($arabic)

{

$roman = "";

while ($arabic >= 10) {
$roman .= "X";
$arabic -= 10;

}
while ($arabic >= 5) {
| $roman = "V";

$arabic -= 5;

}

while ($arabic >= 4) {
$roman = "IV";
$arabic -= 4;

}

if ($arabic) {
$roman .= str_repeat("I", $arabic);

}

return $roman;




md@capoeira:roman_numerals $ bin/phpspec run

_leex [

1l specs

8 examples (8 passed)
11ms

md@capoeira:roman_numerals $ [



class RomanNumeral

{

public function fromArabic($arabic)

{

$roman = "";

while ($arabic >= 10) {
$roman .= "X";
$arabic -= 10;

}
while ($arabic >= 5) {
| $roman = "V";

$arabic -= 5;

}

while ($arabic >= 4) {
$roman = "IV";
$arabic -= 4;

}

if ($arabic) {
$roman .= str_repeat("I", $arabic);

}

return $roman;




public function fromArabic($arabic)

{

$roman = "";

while ($arabic >= 10) {
$roman .= "X";
$arabic -= 10;

}

while ($arabic >= 5) {
$roman = "V";
$arabic -= 5;

}

while ($arabic >= 4) {
$roman = "IV";
$arabic -= 4;

}

while ($arabic >= 1) {
$roman .= "I";
$arabic -= 1;

}

return $roman;




private $romans = array(
10 => 'X’
DK

public function fromArabic($arabic)

{

$roman = "";

foreach ($this->romans as $digit => $glyph) {
while ($arabic >= $digit) {
$roman .= $glyph;
$arabic -= $digit;

}

}

while ($arabic >= 5) {
$roman = "V";
$arabic -= 5;

}

while ($arabic >= 4) {
$roman = "IV";
$arabic -= 4;

}

while ($arabic >= 1) {
$roman .= "I";
$arabic -= 1;

}

return $roman;




md@capoeira:roman_numerals $ bin/phpspec run
T S
1l specs

8 examples (8 passed)

9ms

md@capoeira:roman_numerals $ Jj



<?php

class RomanNumeral

{
private $romans = array(
10 => 'X',
5 = "'V',
4 = 'IV',
1 = "I",
)3
public function fromArabic($arabic)
{
$roman = "";
foreach ($this->romans as $digit => $glyph) {
while ($arabic >= $digit) {
$roman .= $glyph;
$arabic -= $digit;
3
}
return $roman;
}




md@capoeira:roman_numerals $ bin/phpspec run
T S
1l specs

8 examples (8 passed)

9ms

md@capoeira:roman_numerals $ Jj



function it_returns_the_roman_equivalent_of_any_arabic_number()

{
$this->fromArabic(2465)->shou1dReturn("MMCDLXVr);

}



class RomanNumeral
{
private $romans = array(
1000 => 'M',

900 => 'CM',
500 => 'D’',
400 => 'CD',
100 => 'C',

90 => 'XC',
50 => 'L’',
40 => 'XL',
10 = 'X',

= 'V',
= "IV',
= "'IX",
= 'I'

= O h WU
\"4

);

public function fromArabic($arabic)

{

$roman = "";

foreach ($this->romans as $digit => $glyph) {
while ($arabic >= $digit) {
$roman .= $glyph;
$arabic -= $digit;

}

return $roman;




md@capoeira:roman_numerals $ bin/phpspec run
T S
1l specs

8 examples (8 passed)

9ms

md@capoeira:roman_numerals $ Jj
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