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When did Terry Hughes create the Gilded Rose kata?



KE

When did Terry Hughes create the Gilded Rose kata?

Terry Hughes did not create the Gilded Rose Kata. The Gilded Rose Kata is a coding exercise
that was originally created by Emily Bache in 2011. It is a refactoring exercise designed to
help developers practice their skills in working with legacy code. Since its creation, the kata

has gained popularity and has been adapted and modified by many developers and

organizations.



Kata: Gilded Rose**

**With thanks to Terry Hughes, who originally designed this Kata, for permission to
include it here.



Hi and welcome to team Gilded Rose.
As you know, we are a small inn with
a prime location in a prominent city
ran by a friendly innkeeper named

Allison.







We also buy and sell only the finest
goods. Unfortunately, our goods are
constantly degrading in quality as
they approach their sell by date.




We have a system in place that
updates our inventory for us.

It was developed by a no-nonsense
type named Leeroy, who has moved
on to new adventures.
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Your task is to add the new feature
to our system so that we can begin
selling a new category of items,




-i A

|t’s a trap!



First an introduction to our system:

o» All items have a Sellln value which denotes the
number of days we have to sell the item

% All items have a Quality value which denotes how
valuable the item is

¢ At the end of each day our system lowers both
values for every item

Pretty simple, right?



Well this is where it gets interesting:

% Once the sell by date has passed, Quality degrades
twice as fast

% The Quality of an item is never negative

NG

¢ “Aged Brie” actually increases in Quality the older
it gets

% The Quality of an item is never more than 50



% “Sulfuras”, being a legendary item, never has to be

sold or decreases in Quality

* “Backstage passes”, like aged brie, increases in

Quality as it’s Sellln value approaches; Quality
increases by 2 when there are 10 days or less and by
3 when there are 5 days or less but Quality drops to
0 after the concert



We have recently signed a supplier of conjured items.
This requires an update to our system:

% “Conjured” items degrade in Quality twice as fast
as normal items



this is where it gets interesting...



public class GildedRose
! public IList<Item> Items;
public void UpdateQuality()
for (var i = 0; i < Items.Count; i++)

if (Items[i].Name

"Aged Brie" && Items[i].Name

"Backstage passes to a TAFKALSOETC concert")
if (Items[i].Quality > 0)

if (Items[i].Name

"Sulfuras, Hand of Ragnaros")

Ttems[i].Quality = Items[il.Quality - 1;

else
if (Items[i].Quality < 50)
Items[i].Quality = Items[il.Quality + 1;

if (Items[i].Name == "Backstage passes to a TAFKALSOETC concert")
if (Items[i].SellIn < 11)

if (Items[i].Quality < 50)
Ttems[i].Quality = Items[i].Quality + 1;
}
if (Items[i].SellIn < 6)
if (Items[i].Quality < 50)

Ttems[i].Quality = Items[i].Quality + 1;

b

if (Items[i].Name != "Sulfuras, Hand of Ragnaros")

Items[i].SellIn = Items[i].SellIn - 1;

if (Items[i].SellIn < 0)

if (Items[i].Name "Aged Brie")
1{

if (Items[i].Name

“Backstage passes to a TAFKALBOETC concert")
if (Items[i].Quality > @)

if (Items[i].Name

"Sulfuras, Hand of Ragnaros")

Items[i].Quality = Items[i].Quality - 1;

}
}
else
Ttems[i].Quality = Items[i].Quality - Items[i].Quality;
}
else
if (Items[il.Quality < 50)
Ttems[i].Quality = Items[i].Quality + 1;
}

+

public class Item

¢ public string Name { get; set; }
public int Sellln { get; set; }

public int Quality { get; set; }
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public class GildedRose
! public IList<Item> Items;
public void UpdateQuality()
for (var i = 0; i < Items.Count; i++)

if (Items[i].Name

"Aged Brie" && Items[i].Name

"Backstage passes to a TAFKALSOETC concert")
if (Items[i].Quality > 0)

if (Items[i].Name

"Sulfuras, Hand of Ragnaros")

Ttems[i].Quality = Items[il.Quality - 1;

else
if (Items[i].Quality < 50)
Items[i].Quality = Items[il.Quality + 1;

if (Items[i].Name == "Backstage passes to a TAFKALSOETC concert")
if (Items[i].SellIn < 11)

if (Items[i].Quality < 50)
Ttems[i].Quality = Items[i].Quality + 1;
}
if (Items[i].SellIn < 6)
if (Items[i].Quality < 50)

Ttems[i].Quality = Items[i].Quality + 1;

b

if (Items[i].Name != "Sulfuras, Hand of Ragnaros")

Items[i].SellIn = Items[i].SellIn - 1;

if (Items[i].SellIn < 0)

if (Items[i].Name "Aged Brie")
1{

if (Items[i].Name

“Backstage passes to a TAFKALBOETC concert")
if (Items[i].Quality > @)

if (Items[i].Name

"Sulfuras, Hand of Ragnaros")

Items[i].Quality = Items[i].Quality - 1;

}
}
else
Ttems[i].Quality = Items[i].Quality - Items[i].Quality;
}
else
if (Items[il.Quality < 50)
Ttems[i].Quality = Items[i].Quality + 1;
}

+

public class Item

¢ public string Name { get; set; }
public int Sellln { get; set; }

public int Quality { get; set; }



R
public IList<Item> Items; 3 3
S public class GildedRose
‘ for (var i = 0; i < Items.Count; i++)
if (Items[i].Name !'= "Aged Brie" & Items[i].Name != "Backstage passes to a TAFKALS8GETC concert") {

if (Items[i].Quality > ©)
{

et 12 s, s o public IList<Item> Items;

Ttems[i].Quality = Items[il.Quality - 1;

}
¥
}
.
i . .
1 Gt iy < public void UpdateQuality
{
Ttems[i].Quality = Ttems[i].Quality + 1;
if (Items[i].Name == "Backstage passes to a TAFKALBBETC concert") _{
if (Items[i].Sellln < 11)
if (Items[i].Quality < 50)
Items[i].Quality = Items[i].Quality + 1; e
+
¥
if (Items[i].SellIn < 6)
{
if (Items[i].Quality < 50)
{
Items[i].Quality = Items[i].Quality + 1;
+
y 4
: public class Item
+
if (Items[i].Name != "Sulfuras, Hand of Ragnaros")
{
Items[i].SellIn = Items[i].SellIn - 1;
3
i i
I ot <o public string Name 1 get; set;
{
if (Items[i].Name != "Aged Brie") ’ ’
if (Items[i].Name != "Backstage passes to a TAFKAL8OETC concert")

if (Items[i].qQuality > 0)

ff EE public int Sellln '{ get; set; }

Items[i].Quality = Items[i].Quality - 1;

else

Items[i].Quality = Items[i].Quality - Items[i].Quality;

B public int Quality { get; set; }

else
if (Items[i].qQuality < 50) }
{
Ttems[i].Quality = Items[il.Quality + 1;
}

+

public class Item
{
public string Name { get; set; }
public int Sellln { get; set; }

public int Quality { get; set; }



Feel free to make any changes to the UpdateQuality
method and add any new code as long as everything
still works correctly.

However, do not alter the Item class or Items property
as those belong to the goblin in the corner who will
insta-rage and one-shot you as he doesn’t believe in
shared code ownership (you can make the
UpdateQuality method and Items property static if
you like, we’ll cover for you).



Feel free to make any changes to the UpdateQuality
method and add any new code as long as everything
still works correctly.

However, do not alter the Item class or Items property
as those belong to the goblin in the corner who will
insta-rage and one-shot you as he doesn’t believe in




Feel free to make any changes to the UpdateQuality
method and add any new code as long as everything
still works correctly.

However, do not alter the Item class or Items property
as those belong to the goblin in the corner who will
insta-rage and one-shot you as he doesn’t believe in
shared code ownership.



works correctly?



public class GildedRoseTests

{

[Test]
public void Example_of_existing_functionality()

{

var gildedRose =

new GildedRose()

new List<Item>

Item
Item
Item
Item
Item

{Name = "+5 Dexterity Vest", SellIn = 10, Quality = 20},

{Name = "Aged Brie", SellIn = 2, Quality = 0},

{Name = "Elixir of the Mongoose", SellIn = 5, Quality = 7},
{Name = "Sulfuras, Hand of Ragnaros", SellIn = 0, Quality = 80},
{Name = "Backstage passes to a TAFKALS8OETC concert",

gildedRose.UpdateQuality();

gildedRose.Items;

.AreEqual(9, items[0].SellIn);

AreEqual(19, items[0].Quality);

.AreEqual(1, items[1].SellIn);

AreEqual(l, items[1].Quality);
AreEqual(4, items[2].SelllIn);

.AreEqual(6, items[2].Quality);

AreEqual(0, items[3].Sellln);
AreEqual(80, items[3].Quality);

{
Items =
{
new
new
new
new
new
}
};
var items =
Assert
Assert.
Assert
Assert.
Assert.
Assert
Assert.
Assert.
Assert.

Assert.

AreEqual(14, items[4].Sellln);
AreEqual(21, items[4].Quality);

SellIn = 15, Quality = 20},



public class GildedRoseTests

{

[Test]
public void Example_of_existing_functionality()

{

var gildedRose =

new GildedRose()

new List<Item>

Item
Item
Item
Item
Item

20},

{Name = "+5 Dexterity Vest", SellIn = 10, Quality =

{Name = "Aged Brie", SelllIn = 2, Quality = 0},

{Name = "Elixir of the Mongoose", SellIn = 5, Quality = 7},
{Name = "Sulfuras, Hand of Ragnaros", SellIn = 0, Quality = 80},
{Name = "Backstage passes to a TAFKALS8GETC concert",

gildedRose.UpdateQuality();

gildedRose.Items;

.AreEqual(9, items[0].SellIn);

AreEqual(19, items[0].Quality);

.AreEqual(1, items[1].SellIn);

AreEqual(l, items[1].Quality);
AreEqual(4, items[2].SelllIn);

.AreEqual(6, items[2].Quality);

AreEqual(0, items[3].Sellln);
AreEqual(80, items[3].Quality);

{
Items =
{
new
new
new
new
new
}
};
var items =
Assert
Assert.
Assert
Assert.
Assert.
Assert
Assert.
Assert.
Assert

Assert.

.AreEqual(14, items[4].SellIn);

AreEqual(21, items[4].Quality);

SellIn = 15, Quality = 20},



public class GildedRoseTests

{
[Test]
[Ignore("Not yet implemented")]
public void Example_of_proposed_functionality()

{
var gildedRose = new GildedRose()
{
Items = new List<Item>
{
new Item {Name = "+5 Dexterity Vest", SellIn = 10, Quality = 20},
new Item {Name = "Aged Brie", SellIn = 2, Quality = 0},
new Item {Name = "Elixir of the Mongoose", SellIn = 5, Quality = 7},
new Item {Name = "Sulfuras, Hand of Ragnaros", SellIn = 0, Quality = 80},
new Item {Name = "Backstage passes to a TAFKALS8OETC concert", SellIn = 15, Quality = 20},
new Item {Name = "Conjured Mana Cake", SellIn = 3, Quality = 6}
}
};
gildedRose.UpdateQuality();
var items = gildedRose.Items;
Assert.AreEqual(2, items[5].SelllIn);
Assert.AreEqual(4, items[5].Quality);
}



public class GildedRoseTests

{
[Test]
[Ignore("Not yet implemented")]
public void Example_of_proposed_functionality()

{
var gildedRose = new GildedRose()
{
Items = new List<Item>
{
new Item {Name = "+5 Dexterity Vest", SellIn = 10, Quality = 20},
new Item {Name = "Aged Brie", SellIn = 2, Quality = 0},
new Item {Name = "Elixir of the Mongoose", SellIn = 5, Quality = 7},
new Item {Name = "Sulfuras, Hand of Ragnaros", SellIn = 0, Quality = 80},
new Item {Name = "Backstage passes to a TAFKALS8OETC concert", SellIn = 15, Quality = 20},
new Item {Name = "Conjured Mana Cake", SelllIn = 3, Quality = 6}
}
};
gildedRose.UpdateQuality();
var items = gildedRose.Items;
Assert.AreEqual(2, items[5].SelllIn);
Assert.AreEqual(4, items[5].Quality);
}



Compatibility Rule

Make any changes to the
UpdateQuality method and
add any new code as long as
everything still works correctly.

2




Goblin Rule

Do not alter the Item class or Items
property as those belong to the

goblin in the corner who will insta-
rage and one-shot you as he doesn’t
believe in shared code ownership.

>/



public class GildedRose
! public IList<Item> Items;
public void UpdateQuality()
for (var i = 0; i < Items.Count; i++)

if (Items[i].Name

"Aged Brie" && Items[i].Name

"Backstage passes to a TAFKALSOETC concert")
if (Items[i].Quality > 0)

if (Items[i].Name

"Sulfuras, Hand of Ragnaros")

Ttems[i].Quality = Items[il.Quality - 1;

else
if (Items[i].Quality < 50)
Items[i].Quality = Items[il.Quality + 1;

if (Items[i].Name == "Backstage passes to a TAFKALSOETC concert")
if (Items[i].SellIn < 11)

if (Items[i].Quality < 50)
Ttems[i].Quality = Items[i].Quality + 1;
}
if (Items[i].SellIn < 6)
if (Items[i].Quality < 50)

Ttems[i].Quality = Items[i].Quality + 1;

b

if (Items[i].Name != "Sulfuras, Hand of Ragnaros")

Items[i].SellIn = Items[i].SellIn - 1;

if (Items[i].SellIn < 0)

if (Items[i].Name "Aged Brie")
1{

if (Items[i].Name

“Backstage passes to a TAFKALBOETC concert")
if (Items[i].Quality > @)

if (Items[i].Name

"Sulfuras, Hand of Ragnaros")

Items[i].Quality = Items[i].Quality - 1;

}
}
else
Ttems[i].Quality = Items[i].Quality - Items[i].Quality;
}
else
if (Items[il.Quality < 50)
Ttems[i].Quality = Items[i].Quality + 1;
}

+

public class Item

¢ public string Name { get; set; }
public int Sellln { get; set; }

public int Quality { get; set; }



public class GildedRose
! public IList<Item> Items;
public void UpdateQuality()
for (var i = 0; i < Items.Count; i++)

if (Items[i].Name

"Aged Brie" && Items[i].Name

"Backstage passes to a TAFKALSOETC concert")
if (Items[i].Quality > 0)

if (Items[i].Name

"Sulfuras, Hand of Ragnaros")

Ttems[i].Quality = Items[il.Quality - 1;

else
if (Items[i].Quality < 50)
Ttens[i].Quality = Items[il.Quality + 1;
if (Items[i].Name == "Backstage passes to a TAFKALBOETC concert")
if (Items[i].Sellln < 11)
if (Items[i].Quality < 50)
Ttems[i].Quality = Items[i].Quality + 1;
}
if (Items[i].SellIn < 6)
if (Items[i].Quality < 50)

Ttems[i].Quality = Items[i].Quality + 1;

b

if (Items[i].Name != "Sulfuras, Hand of Ragnaros")

Ttems[i].SellIn = Items[i].SellIn - 1;

if (Items[i].SellIn < 0)

if (Items[i].Name "Aged Brie")
1{

if (Items[i].Name

“Backstage passes to a TAFKALBOETC concert")
if (Items[i].Quality > @)

if (Items[i].Name !

"Sulfuras, Hand of Ragnaros")

Items[i].Quality = Items[i].Quality - 1;

}
}
else
Ttems[i].Quality = Items[i].Quality - Items[i].Quality;
}
else
{
if (Items[il.Quality < 50)
Ttems[i].Quality = Items[i].Quality + 1;
}

}

public class Item

! public string Name { get; set; }
public int Sellln { get; set; }

public int Quality { get; set; }



for (var i = 0; i < Items.Count; i++)
: if (Items[i].Name != "Aged Brie" & Items[il.Name != "Backstage passes to a TAFKALBOETC concert")
if (Items[i].Quality > 0)
if (Items[i].Name != "Sulfuras, Hand of Ragnaros")
Items[i].Quality = Items[il.Quality - 1;
b
else
if (Items[i].Quality < 50)
Ttems[i].Quality = Items[i].Quality + 1;
if (Items[i].Name == "Backstage passes to a TAFKALBOETC concert")
if (Items[i].sellIn < 11)
if (Items[i].Quality < 50)
Items[i].Quality = Items[il.Quality + 1;
+
if (Items[i].SellIn < 6)

if (Items[i].Quality < 50)
{

Items[i].Quality = Items[i].Quality + 1;

+

if (Items[il.Name != "Sulfuras, Hand of Ragnaros")

Ttems[i].SellIn = Items[il.SellIn - 1;

if (Items[i].Sellln < @)
if (Ttems[i].Name != "Aged Brie")

if (Items[i].Name != "Backstage passes to a TAFKALBOETC concert")

if (Items[i].qQuality > 0)

if (Items[i].Name != "Sulfuras, Hand of Ragnaros")

Items[i].Quality = Items[i].Quality - 1;

+
+

else

Items[i].Quality = Items[i].Quality - Items[i].Quality;

+
else
1{

if (Items[il.Quality < 56)

Ttems[i].Quality = Items[il.Quality + 1;

for (var i = 0; i < Items.Count; i++)

if (Items[il.Name != "Aged Brie" && Items[i].Name != "Backstage passes t

if (Items[i].qQuality > 0)

if (Items[i].Name != "Sulfuras, Hand of Ragnaros")

Items[i].Quality = Items[i].Quality - 1;

+

else

if (Items[i].Quality < 50)

Items[i].Quality = Items[i].Quality + 1;

if (Items[i].Name
{

"Backstage passes to a TAFKALSOETC concert")

if (Items[i].SellIn < 11)

if (Items[il.Quality < 50)

Items[i].Quality = Items[i].Quality + 1;

+

if (Items[il.sellIn < 6)

if (Items[il.Quality < 50)

Items[i].Quality = Items[i].Quality + 1;

b

if (Items[i].Name != "Sulfuras, Hand of Ragnaros")

Items[i].SellIn = Items[i].Sellln - 1;

if (Items[il.SellIn < 0)
{

if (Items[i].Name !

“Aged Brie")

if (Items[i].Name !'= "Backstage passes to a TAFKALS8BETC concert")

if (Items[i].Quality > 0)

if (Items[i].Name !'= "Sulfuras, Hand of Ragnaros")

Items[il.Quality = Items[i].Quality - 1;

}
else

Items[i].Quality

else
if (Items[i].Quality

Items[i].Quality

<

Items[i]l.Quality - Items[il.Quality;

50)

Items[il.Quality + 1;

0 a TAFKAL8GETC concert™)






Just for clarification, an item can never have its
Quality increase above 50, however “Sulfuras”

is a legendary item and as such its Quality is 30
and it never alters.



public class GildedRose
! public IList<Item> Items;
public void UpdateQuality()
for (var i = 0; i < Items.Count; i++)

if (Items[i].Name

"Aged Brie" && Items[i].Name

"Backstage passes to a TAFKALSOETC concert")
if (Items[i].Quality > 0)

if (Items[i].Name

"Sulfuras, Hand of Ragnaros")

Ttems[i].Quality = Items[il.Quality - 1;

else
if (Items[i].Quality < 50)
Items[i].Quality = Items[il.Quality + 1;

if (Items[i].Name == "Backstage passes to a TAFKALSOETC concert")
if (Items[i].SellIn < 11)

if (Items[i].Quality < 50)
Ttems[i].Quality = Items[i].Quality + 1;
}
if (Items[i].SellIn < 6)
if (Items[i].Quality < 50)

Ttems[i].Quality = Items[i].Quality + 1;

b

if (Items[i].Name != "Sulfuras, Hand of Ragnaros")

Items[i].SellIn = Items[i].SellIn - 1;

if (Items[i].SellIn < 0)

if (Items[i].Name "Aged Brie")
1{

if (Items[i].Name

“Backstage passes to a TAFKALBOETC concert")
if (Items[i].Quality > @)

if (Items[i].Name

"Sulfuras, Hand of Ragnaros")

Items[i].Quality = Items[i].Quality - 1;

}
}
else
Ttems[i].Quality = Items[i].Quality - Items[i].Quality;
}
else
if (Items[il.Quality < 50)
Ttems[i].Quality = Items[i].Quality + 1;
}

+

public class Item

¢ public string Name { get; set; }
public int Sellln { get; set; }

public int Quality { get; set; }
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for (var i = 0; i < Items.Count; i++)

if (Items[i].Name !

"Aged Brie" && Items[i].Name != "Backstage passes to a TAFKAL8GETC concert")
if (Items[il.Quality > 0)

if (Items[il.Name != "Sulfuras, Hand of Ragnaros")
Items[i].Quality = Items[i].Quality - 1;
b
else
if (Items[il.Quality < 50)
Items[i].Quality = Items[i].Quality + 1;
if (Items[i].Name == "Backstage passes to a TAFKAL8GETC concert")
! if (Items[il.SellIn < 11)
if (Items[i].Quality < 50)
Items[i].Quality = Items[i].Quality + 1;
b
if (Items[i].Sellln < 6)
if (Items[i].Quality < 50)

Items[i].Quality = Items[i].Quality + 1;

+
if (Items[il.Name != "Sulfuras, Hand of Ragnaros")

Items[i].SellIn = Items[i].Sellln - 1;

if (Items[i].Sellln < 0)
if (Items[i]l.Name != "Aged Brie")

if (Items[i].Name !'= "Backstage passes to a TAFKALSBETC concert")
if (Items[il.Quality > @)
! if (Items[i].Name != "Sulfuras, Hand of Ragnaros")

Items[i].Quality = Items[i].Quality - 1;

+

b

else
Items[i].Quality = Items[i].Quality - Items[i].Quality;
else

if (Items[il.Quality < 50)

Items[i].Quality = Items[i].Quality + 1;



for (var i = 0; i < Items.Count; i++)
{

if (Items[il.Name !'= "Aged Brie" && Items[il.Name != "Backstage passes to a TAFKALSGETC concert")
{

if (Items[il.Quality > 0)

{
if (Items[il.Name != "Sulfuras, Hand of Ragnaros")
{

Items[i].Quality = Items[i].Quality - 1;

b
}
else
if (Items[il.Quality < 50)
{
Items[i].Quality = Items[i].Quality + 1;
if (Items[i].Name == "Backstage passes to a TAFKAL8GETC concert")
{
if (Items[il.SellIn < 11)
{
if (Items[i].Quality < 50)
{
Items[i].Quality = Items[i].Quality + 1;
+
if (Items[i].Sellln < 6)
if (Items[il.Quality < 50)
Items[i].Quality = Items[i].Quality + 1;
+
b
+
}
if (Items[il.Name != "Sulfuras, Hand of Ragnaros")

Items[i].SellIn = Items[i].Sellln - 1;

if (Items[i].Sellln < 0)
if (Items[il.Name != "Aged Brie")

if (Items[i].Name !'= "Backstage passes to a TAFKALSBETC concert")

if (Items[il.Quality > @)
if (Items[i].Name != "Sulfuras, Hand of Ragnaros")
Items[i].Quality = Items[i].Quality - 1;

+

b

else

Items[i].Quality = Items[i].Quality - Items[i].Quality;

else
if (Items[il.Quality < 50)

Items[i].Quality = Items[i].Quality + 1;
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for (var i = 0; i < Items.Count; i++)
{

if (Items[il.Name != "Aged Brie" && Items[i].Name != "Backstage passes to a TAFKAL8OETC concert")
{

if (Items[il.Quality > 0)

{
if (Items[il.Name != "Sulfuras, Hand of Ragnaros")
{

Items[i].Quality = Items[i].Quality - 1;

b
}
else
if (Items[il.Quality < 50)
{
Items[i].Quality = Items[il.Quality + 1;
if (Items[i].Name == "Backstage passes to a TAFKAL8SOETC concert")
{
if (Items[il.SellIn < 11)
{
if (Items[i].Quality < 50)
{
Items[i]l.Quality = Items[i].Quality + 1;
+
if (Items[i].Sellln < 6)
if (Items[il.Quality < 50)
Items[i].Quality = Items[i].Quality + 1;
+
b
+
+
if (Items[il.Name != "Sulfuras, Hand of Ragnaros")

Items[i].SellIn = Items[i].SellIn - 1;

if (Items[il.SellIn < 0)
if (Items[il.Name != "Aged Brie")

if (Items[il.Name != "Backstage passes to a TAFKALBOETC concert")

if (Items[il.quality > @)
if (Items[il.Name != "Sulfuras, Hand of Ragnaros")
Items[i].Quality = Items[i].Quality - 1;

+

b

else

Items[i].Quality = Items[i].Quality - Items[i].Quality;

else
if (Items[il.Quality < 50)

Items[i].Quality = Items[i].Quality + 1;

await
break
case
catch
continue
default
do

else
finally
for
foreach
goto

if

lock
return
switch
throw
try
while
yield

oNoNoNoNoNoNoN NoNoN _NoNGNoNoNoNOoNONONO



for (var i = 0; i < Items.Count; i++)
{

if (Items[il.Name != "Aged Brie" && Items[i].Name != "Backstage passes to a TAFKALSGETC concert")
{

if (Items[il.Quality > 0)
! if (Items[il.Name != "Sulfuras, Hand of Ragnaros")
! Items[i].Quality = Items[i].Quality - 1;
b
else
if (Items[il.Quality < 50)
Items[i].Quality = Items[i].Quality + 1;
if (Items[i].Name == "Backstage passes to a TAFKALSBETC concert")
if (Items[il.SellIn < 11)
if (Items[i].Quality < 50)
Items[i]l.Quality = Items[i].Quality + 1;
b
if (Items[il.SellIn < 6)
if (Items[i].Quality < 50)

Items[i].Quality = Items[i].Quality + 1;

+
if (Items[il.Name != "Sulfuras, Hand of Ragnaros")

Items[i].SellIn = Items[i].SellIn - 1;

if (Items[i].sellIn < 0)
if (Items[il.Name != "Aged Brie")

if (Items[il.Name != "Backstage passes to a TAFKALBGETC concert")

if (Items[il.Quality > 0)
if (Items[i].Name != "Sulfuras, Hand of Ragnaros")
Items[i].Quality = Items[i].Quality - 1;

b

b

else

Items[i].Quality = Items[i].Quality - Items[i].Quality;

else
if (Items[il.Quality < 50)

Items[i].Quality = Items[i].Quality + 1;

await
break
case
catch
continue
default
do

else
finally
for
foreach
goto

if

lock
return
switch
throw
try
while
yield

oNoNoNoNoNoNol _NoNoN _NoNdNoNoNOoNONONONO)



for (var i = 0; i < Items.Count; i++)

if (Items[i].Name !

"Aged Brie" && Items[i].Name != "Backstage passes to a TAFKAL8GETC concert")
if (Items[i].qQuality > 0)
{

if (Items[i].Name !'= "Sulfuras, Hand of Ragnaros")
Items[i].Quality = Items[i].Quality - 1;
b
else
if (Items[i].Quality < 50)
Items[i].Quality = Items[i].Quality + 1;
if (Items[i].Name == "Backstage passes to a TAFKAL8OETC concert")
! if (Items[i].Sellln < 11)
if (Items[i].Quality < 50)
Items[i].Quality = Items[i].Quality + 1;
b
if (Items[i].SellIn < 6)
if (Items[i].Quality < 50)

Items[i].Quality = Items[i].Quality + 1;

+
if (Items[il.Name != "Sulfuras, Hand of Ragnaros")

Items[i].SellIn = Items[i].SellIn - 1;

if (Items[i].Sellln < 0)
if (Items[i].Name != "Aged Brie")

if (Items[i].Name != "Backstage passes to a TAFKAL8GETC concert")

if (Items[i].Quality > 0)
if (Items[i].Name != "Sulfuras, Hand of Ragnaros")
Items[i].Quality = Items[i].Quality - 1;

b

b

else
Items[i].Quality = Items[il.Quality - Items[il.Quality;
else

if (Items[i].Quality < 50)

Items[i].Quality = Items[i].Quality + 1;



for (var i = 0; i < Items.Count; i++)

if (Items[i].Name !

"Aged Brie" && Items[i].Name != "Backstage passes to a TAFKAL8GETC concert")
if (Items[il.Quality > 0)

if (Items[il.Name != "Sulfuras, Hand of Ragnaros")
Items[i].Quality = Items[i].Quality - 1;
b
else
if (Items[il.Quality < 50)
Items[i].Quality = Items[i].Quality + 1;
if (Items[i].Name == "Backstage passes to a TAFKAL8GETC concert")
! if (Items[il.SellIn < 11)
if (Items[i].Quality < 50)
Items[i].Quality = Items[i].Quality + 1;
b
if (Items[i].Sellln < 6)
if (Items[i].Quality < 50)

Items[i].Quality = Items[i].Quality + 1;

+
if (Items[il.Name != "Sulfuras, Hand of Ragnaros")

Items[i].SellIn = Items[i].Sellln - 1;

if (Items[i].Sellln < 0)
if (Items[i]l.Name != "Aged Brie")

if (Items[i].Name !'= "Backstage passes to a TAFKALSBETC concert")
if (Items[il.Quality > @)
! if (Items[i].Name != "Sulfuras, Hand of Ragnaros")

Items[i].Quality = Items[i].Quality - 1;

+

b

else
Items[i].Quality = Items[i].Quality - Items[i].Quality;
else

if (Items[il.Quality < 50)

Items[i].Quality = Items[i].Quality + 1;



for (var i = 0; i < Items.Count; i++)

if (Items[i].Name !'= "Aged Brie" && Items[i].Name != "Backstage passes t
if (Items[i].Quality > 0)
{
if (Items[i].Name != "Sulfuras, Hand of Ragnaros")

Items[i].Quality = Items[i].Quality - 1;

}
¥
}
else
{
if (Items[i].Quality < 50)
{
Items[i].Quality = Items[i].Quality + 1;
if (Items[i].Name == "Backstage passes to a TAFKALSGETC concert"
{
if (Items[i].SellIn < 11)
if (Items[il.Name != "Sulfuras, Hand of Ragnaros") {
Ttems[i].SellIn = Items[il.SellIn - 1; if (ItEIIIS[i] .Qua'Lity < 50)
§f (rensbalsettmn < o) Items[i].Quality = Items[i].Quality + 1;
if (Items[i].Name != “"Aged Brie") }
if (Items[i].Name != "Backstage passes to a TAFKALS8BETC concert") }
if (Items[il.Quality > 0)
if (Items[i].Name != "Sulfuras, Hand of Ragnaros") if (Items[i] .Se'L'LIn < 6)
Items[i].Quality = Items[i].Quality - 1;
L if (Items[i].Quality < 50)
else {
N Items[i].Quality = Items[il.Quality - Items[i].Quality; Items[i] oQUality = Items[i] . QUality + 1;
zlse }
! if (Items[i].Quality < 50) }
Items[i].Quality = Items[i].Quality + 1; }
} }



for (var i = 0; i < Items.Count; i++)
if (Items[il.Name != "Aged Brie" && Items[i].Name != "Backstage passes to a TAFKAL8OETC concert")
if (Items[il.Quality > 0)
if (Items[il.Name != "Sulfuras, Hand of Ragnaros")
Items[i].Quality = Items[i].Quality - 1;
b
else
if (Items[il.Quality < 50)
Items[i].Quality = Items[i].Quality + 1;
if (Items[i].Name == "Backstage passes to a TAFKAL8GETC concert")
if (Items[il.SellIn < 11)
if (Items[i].Quality < 50)
Items[i].Quality = Items[i].Quality + 1;
b
if (Items[il.SellIn < 6)

if (Items[i].Quality < 50)

Items[il.Quality = Items[i].Quality + 1;

if (Items[i].Name != "Sulfuras, Hand of Ragnaros")

Items[i].SellIn = Items[i].SellIn - 1;

’
if (Items[i].SellIn < 0) }
if (Items[il.Name !'= "Aged Brie")
if (Items[i].Name != "Backstage passes to a TAFKALS8GETC concert")

if (Items[i].Quality > 0)
if (Items[i].Name != "Sulfuras, Hand of Ragnaros")
Items[i].Quality = Items[i].Quality - 1;
b
b
else

Items[i].Quality = Items[il.Quality - Items[il.Quality;
else

if (Items[il.Quality < 50)

Items[i].Quality = Items[il.Quality + 1;



for (var i = 0; i < Items.Count; i++)

if (Items[il.Name != "Aged Brie" && Items[i].Name != "Backstage passes to a TAFKAL8OETC concert")
{
if (Items[il.Quality > 0)
{
if (Items[il.Name != "Sulfuras, Hand of Ragnaros")
{
Items[i].Quality = Items[il.Quality - 1;
b
+
else
if (Items[il.Quality < 50)
{
Items[i].Quality = Items[il.Quality + 1;
if (Items[i].Name == "Backstage passes to a TAFKAL8GETC concert") i'f (Items[i] . Se.L.LIn < 0)
{
if (Items[i].SellIn < 11)
{
i (ttensli].quatity < 50 if (Items[i].Name '= "Aged Brie")
Items[i]l.Quality = Items[i].Quality + 1;
t if (Items[i].Name !'= "Backstage passes to a TAFKALS8OETC concert"
if (Items[il.Sellln < 6) {
i (ttemslil.quatity < 59) if (Items[i].Quality > 0)
Items[i].Quality = Items[i].Quality + 1; {
, ! if (Items[i].Name !'= "Sulfuras, Hand of Ragnaros")
b
+
if (Items[il.Name != "Sulfuras, Hand of Ragnaros") Items[l] .QUallty = Items [1] ° Quallty - 1;
{
Items[i].SellIn = Items[i].SellIn - 1; } }
if (Items[i].SellIn < 0) }
if (Items[i].Name != "Aged Brie") else
if (Items[i].Name != "Backstage passes to a TAFKALS8BETC concert") {
i (SR & ) Items[i].Quality = Items[i].Quality - Items[i].Quality;
if (Items[i].Name !'= "Sulfuras, Hand of Ragnaros") }
Items[i].Quality = Items[il.Quality - 1; }
; ! else
i'l.se {
Items[i].Quality = Items[i].Quality - Items[il.Quality; if (Items[i]. Quality < {0))
else o . - -
1t et qunsy < 50 Items[i].Quality = Items[i].Quality + 1;
Items[i].Quality = Items[i].Quality + 1; }



for (var i = 0; i < Items.Count; i++)
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Thinking in States

In most real-world situations, people’s
relaxed attifude to state Is not an issue.
Unforfunately, however, many
programmers are quite vague about
state too — and that is a problem.

Niclas Nilsson

97-things-every-x-should-know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing_84



for (var i = 0; i < Items.Count; i++)
if (Items[il.Name !'= "Aged Brie" && Items[i].Name != "Backstage passes to a TAFKAL8S8OETC concert")
if (Items[i].Quality > @)
if (Items[il.Name != "Sulfuras, Hand of Ragnaros")

Items[i].Quality = Items[i].Quality - 1;

. item[i].Quality

if (Items[il.Quality < 50)
Items[i].Quality = Items[i].Quality + 1;
if (Items[il.Name == "Backstage passes to a TAFKALBOETC concert")
if (Items[i].SellIn < 11)
if (Items[i].Quality < 50)

Items[i]l.Quality = Items[i].Quality + 1;

if (Items[i]l.Sellln < 6)
if (Items[i].Quality < 50)

Items[il.Quality = Items[i].Quality + 1;

if (Items[il.Name != "Sulfuras, Hand of Ragnaros")

Items[i].SellIn = Items[i].SellIn - 1;

if (Items[il.SelllIn < 0)
if (Items[il.Name != "Aged Brie")
if (Items[il.Name != "Backstage passes to a TAFKALBOETC concert")
if (Items[il.Quality > @)
if (Items[il.Name != "Sulfuras, Hand of Ragnaros")

Items[i].Quality = Items[i].Quality - 1;

else
Items[i].Quality = Items[i].Quality - Items[i].Quality;
else

if (Items[il.Quality < 50)

Items[i].Quality = Items[i].Quality + 1;



for (var i = 0; i < Items.Count; i++)
if (Items[il.Name !'= "Aged Brie" && Items[i].Name != "Backstage passes to a TAFKAL8S8OETC concert")
if (Items[il.Quality > 0)
if (Items[il.Name != "Sulfuras, Hand of Ragnaros")

Items[i].Quality = Items[i].Quality - 1;

. item[i].Quality

if (Items[il.Quality < 50)
Items[i].Quality = Items[i].Quality + 1;
if (Items[i].Name == "Backstage passes to a TAFKALBGETC concert")
if (Items[i].SellIn < 11)
if (Items[i].Quality < 50)

Items[i]l.Quality = Items[i].Quality + 1;

if (Items[i]l.Sellln < 6)
if (Items[il.Quality < 50)

Items[il.Quality = Items[i].Quality + 1;

if (Items[il.Name != "Sulfuras, Hand of Ragnaros")

Items[i].SellIn = Items[i].SellIn - 1;

if (Items[il.SelllIn < 0)
if (Items[il.Name != "Aged Brie")
if (Items[il.Name != "Backstage passes to a TAFKALBOETC concert")
if (Items[il.quality > @)
if (Items[il.Name != "Sulfuras, Hand of Ragnaros")

Items[i].Quality = Items[i].Quality - 1;

else
Items[i].Quality = Items[i].Quality - Items[i].Quality;
else
if (Items[il.Quality < 50)

Items[i].Quality = Items[i].Quality + 1;



for (var i = 0; i < Items.Count; i++)

if (Items[il.Name !'= "Aged Brie" && Items[il.Name != "Backstage passes to a TAFKALSGETC concert")
if (Items[il.Quality > 0)

if (Items[il.Name != "Sulfuras, Hand of Ragnaros")

Items[i].Quality = Items[i].Quality - 1;

~N
else

if (Items[il.Quality < 50)

Items[i].Quality = Items[i].Quality + 1;
if (Items[i].Name == "Backstage passes to a TAFKALBGETC concert")
if (Items[i].SellIn < 11)
if (Items[i].Quality < 50)

Items[i]l.Quality = Items[i].Quality + 1;

if (Items[i].Sellln < 6)
if (Items[il.Quality < 50)

Items[il.Quality = Items[i].Quality + 1;

if (Items[il.Name != "Sulfuras, Hand of Ragnaros")

Items[i].SellIn = Items[i].Sellln - 1;

if (Items[il.SelllIn < 0)
if (Items[il.Name != "Aged Brie")
if (Items[il.Name != "Backstage passes to a TAFKALBOETC concert")
if (Items[il.quality > @)
if (Items[il.Name != "Sulfuras, Hand of Ragnaros")

Items[i].Quality = Items[i].Quality - 1;

else
Items[i].Quality = Items[i].Quality - Items[i].Quality;
else
if (Items[il.Quality < 50)

Items[i].Quality = Items[i].Quality + 1;



for (var i = 0; i < Items.Count; i++)
! if (Items[il.Name !'= "Aged Brie" && Items[il.Name != "Backstage passes to a TAFKALSGETC concert")
! if (Items[il.Quality > 0)
! ?f (Items[i].Name != "Sulfuras, Hand of Ragnaros")

Items[i].Quality = Items[i].Quality - 1;

+
}
else
if (Items[il.Quality < 50)
{
Items[i].Quality = Items[i].Quality + 1;
if (Items[i].Name == "Backstage passes to a TAFKAL8GETC concert")
{
if (Items[il.SellIn < 11)
{
if (Items[i].Quality < 50)
{
Items[i].Quality = Items[i].Quality + 1;
+
if (Items[il.SellIn < 6)
{
if (Items[i].Quality < 50)
{
Items[i].Quality = Items[i].Quality + 1;
+
+
+
}
if (Items[il.Name != "Sulfuras, Hand of Ragnaros")

Items[i].SellIn = Items[i].SellIn - 1;

if (Items[i].sellIn < 0)
{
if (Items[il.Name !'= "Aged Brie")
¢
{
if (Items[i].Name != "Backstage passes to a TAFKALS8GETC concert")
¢
{
if (Items[il.Quality > 0)
¢
{
if (Items[i].Name !'= "Sulfuras, Hand of Ragnaros")
{
Items[il.Quality = Items[i].Quality - 1;
+
}
else
‘
Items[i].Quality = Items[i].Quality - Items[il.Quality;
else

if (Items[il.Quality < 50)

Items[i].Quality = Items[i].Quality + 1;



Can Programming Be Liberated from the von
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613

Conventional programming languages are growing
ever more enormous, but not stronger. Inherent defects
at the most basic level cause them to be both fat and
weak: their primitive word-at-a-time style of program-
ming inherited from their common ancestor—the von
Neumann computer, their close coupling of semantics to
state transitions, their division of programming into a
world of expressions and a world of statements, their
inability to effectively use powerful combining forms for
building new programs from existing ones, and their lack
of useful mathematical properties for reasoning about
programs.

An alternative functional style of programming is
founded on the use of combining forms for creating
programs. Functional programs deal with structured
data, are often nonrepetitive and nonrecursive, are hier-
archically constructed, do not name their arguments, and
do not require the complex machinery of procedure
declarations to become generally applicable. Combining
forms can use high level programs to build still higher
level ones in a style not possible in conventional lan-
guages.

Communications August 1978
of Volume 21
the ACM Number 8



Conventional programming
languages are basically high
level, complex versions of

the von Neumann computer.



Von Neumann programming languages
use variables to imitate the computer’s
storage cells; control statements
elaborate its jump and test instructions;
and assignment statements imitate its
fetching, storing, and arithmetic.



¥ So will refactoring e
\the code improve the ) |
\_loading time? _/

(Wil it improve YT
security then? |

it's for browser
\ compatibility?

Because, as devs, if we know we've left
messy code, we can't stop thinking about it:
when we wake up in the moming, at
lunchtime, in the evening when we go home,
and when we're trying to go to sleep.

So tell me — why is it always the
same old story with you guys wanting to
refactor everything! | NEED TO KNOW!!

It ho.untsus, you know??
ITHAUNTS US!

CommitStrip.com
commitstrip.com/en/2021/06/22/it-haunts-us



What is refactoring-oriented
software development?

A variant of test-driven
development that places a
special emphasis on refactoring.

Roly Perera

“Refactoring-driven software engineering in Python”



A methodology for software
development that relies heavily
on refactoring and tests — to
check for behavioural invariance
not behavioural correctness.

Roly Perera

“Refactoring-driven software engineering in Python”
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Foreword by Erich Gamma
Object Technology International, Inc.
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Refactoring, noun

a change made to the internal
structure of software to make it
easier to understand and cheaper
to modify without changing its
observable behavior



without changing



“Any fool can write code that a computer can understand. N £
Good programmers write code that humans can understand.”
—M. Fowler (1999) <

oy

R EFACTORING

Improving the Design of Existing Code

Martin Fowler

with contributions by

Kent Beck




REFACTORING OBJECT-ORIENTED FRAMEWORKS

William F. Opdyke, Ph.D.
Department of Computer Science
University of Illinois at Urbana-Champaign, 1992
Ralph E. Johnson, Advisor

This thesis defines a set of program restructuring operations (refactorings) that support the
design, evolution and reuse of object-oriented application frameworks.

The focus of the thesis is on automating the refactorings in a way that preserves the behavior
of a program. The refactorings are defined to be behavior preserving, provided that their
preconditions are met. Most of the refactorings are simple to implement and it is almost trivial
to show that they are behavior preserving. However, for a few refactorings, one or more of their

preconditions are in general undecidable. Fortunately, for some cases it can be determined



The refactorings are defined
to be behavior preserving



Write Tests for People

So who should you be writing 1
For the person trying to unders

ne tests fore
‘and your code.

Good tests act as documentan
code they are testing.

ion for the

Gerard Meszaros

97-things-every-x-should-know.gitbooks.io/97-things-every-programmer-should-know/content/en/thing_%95



namespace GildedRose_spec

public class The_quality_of_a_normal_item ...
public void decreases_by_1_every_day_before_its_sell_by_date(...)
public void decreases_by_2_every_day_past_its_sell_by_date(...)
public void never_decreases_below_0(...)

public class The_quality_of_aged_brie
public void increases_by_1_every_day_before_its_sell_by_date(...)
public void increases_by_2_past_its_sell_by_date(...)
public void never_increases_beyond_50(...)

public class The_quality_of_backstage_passes
public void increases_by_2_every_day_between_10_and_5_days_before_its_sell_by_date(...)
public void increases_by_3_every_day_within_5_days_of_its_sell_by_date(...)
public void drops_to_0_after_its_sell_by_date(...)
public void never_increases_beyond_50(...)

public class The_quality_of_sulfuras
public void never_changes_and_never_has_to_be_sold(...)

public class The_quality_of_any_item ...
public void changes_independently_of_other_items()



namespace GildedRose_spec

public class The_quality_of_a_normal_item ...
public void decreases_by_1_every_day_before_its_sell_by_date(...)
public void decreases_by_2_every_day_past_its_sell_by_date(...)
public void never_decreases_below_0(...)

public class The_quality_of_aged_brie
public void increases_by_1_every_day_before_its_sell_by_date(...)
public void increases_by_2_past_its_sell_by_date(...)
public void never_increases_beyond_50(...)

public class The_quality_of_backstage_passes
public void increases_by_2_every_day_between_10_and_5_days_before_its_sell_by_date(...)
public void increases_by_3_every_day_within_5_days_of_its_sell_by_date(...)
public void drops_to_0_after_its_sell_by_date(...)
public void never_increases_beyond_50(...)

public class The_quality_of_sulfuras
public void never_changes_and_never_has_to_be_sold(...)

public class The_quality_of_any_item ...
public void changes_independently_of_other_items()
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A failing test should tell you exactly what is
wrong quickly, without you having to spend a lot
of time analyzing the failure.

This means...

Marit van Dijk

“Use Testing to Develop Better Software Faster”
medium.com/97-things/use-testing-to-develop-better-software-faster-9dd2616543d3



Each test should test one thing.

Marit van Dijk

“Use Testing to Develop Better Software Faster”
medium.com/97-things/use-testing-to-develop-better-software-faster-9dd2616543d3



Use meaningful, descriptive hames.

Don't just describe what the test does either (we
can read the code), tell us why it does this.

This can help decide whether a test should be
updated in line with changed functionality or
whether an actual failure that should be fixed

has been found.

Marit van Dijk

“Use Testing to Develop Better Software Faster”
medium.com/97-things/use-testing-to-develop-better-software-faster-9dd2616543d3



Never frust a test you haven't seen fail.

Marit van Dijk

“Use Testing to Develop Better Software Faster”
medium.com/97-things/use-testing-to-develop-better-software-faster-9dd2616543d3



public class The_quality_of_a_normal_item
{
[TestCase("+5 Dexterity Vest", 10, 20)]

[TestCase("Elixir of the Mongoose", 5, 7)]
public void decreases_by_1_every_day_before_its_sell_by_date(string name, int sellIn, int quality)

[TestCase("+5 Dexterity Vest", 0, 10)]
[TestCase("Elixir of the Mongoose", -1, 2)]
public void decreases_by_2_every_day_past_its_sell_by_date(string name, int sellIn, int quality)

[TestCase("+5 Dexterity Vest", 1, 0)]
[TestCase("Elixir of the Mongoose", -5, 0)]
public void never_decreases_below_0(string name, int selllIn, int quality)



public class The_quality_of_a_normal_item
{
[TestCase("+5 Dexterity Vest", 10, 20)]

[TestCase("Elixir of the Mongoose", 5, 7)]
public void decreases_by_1_every_day_before_its_sell_by_date(string name, int sellIn, int quality)

[TestCase("+5 Dexterity Vest", 0, 10)]
[TestCase("Elixir of the Mongoose", -1, 2)]
public void decreases_by_2_every_day_past_its_sell_by_date(string name, int sellIn, int quality)

[TestCase("+5 Dexterity Vest", 1, 0)]
[TestCase("Elixir of the Mongoose", -5, 0)]
public void never_decreases_below_0(string name, int selllIn, int quality)



public class The_quality_of_a_normal_item
{
[TestCase("+5 Dexterity Vest", 10, 20)]
[TestCase("Elixir of the Mongoose", 5, 7)]
[TestCase("Morning Potion", 1, 1)]
[TestCase("Sour Bread with Rye Humour and Cold Vengeance", 3, 5)]
public void decreases_by_1_every_day_before_its_sell_by_date(string name, int sellIn, int quality)

[TestCase("+5 Dexterity Vest", 0, 10)]

[TestCase("Elixir of the Mongoose", -1, 2)]

[TestCase("Morning Potion", 0, 2)]

[TestCase("Sour Bread with Rye Humour and Cold Vengeance", -2, 2)]

public void decreases_by_2_every_day_past_its_sell_by_date(string name, int sellIn, int quality)

[TestCase("+5 Dexterity Vest", 1, 0)]

[TestCase("Elixir of the Mongoose", -5, 0)]

[TestCase("Morning Potion", 0, 1)]

[TestCase("Sour Bread with Rye Humour and Cold Vengeance", -2, 1)]

public void never_decreases_below_0(string name, int sellIn, int quality)



public class The_quality_of_a_normal_item

{

[TestCase("+5 Dexterity Vest", 10, 20)]
[TestCase("Elixir of the Mongoose", 5, 7)]
[TestCase("Morning Potion", 1, 1)]
[TestCase("Sour Bread with Rye Humour and Cold Vengeance", 3, 5)]
public void decreases_by_1_every_day_before_its_sell_by_date(string name, int sellIn, int quality)
{
var typicalltem = new Item {Name = name, SellIn = sellIn, Quality = quality};
var gildedRose = new GildedRose() {Items = new List<Item> {typicalltem}};

gildedRose.UpdateQuality();

Assert.AreEqual(sellIn - 1, typicalItem.SellIn);
Assert.AreEqual(quality - 1, typicalltem.Quality);

b

public void decreases_by_2_every_day_past_its_sell_by_date(string name, int sellIn, int quality)

public void never_decreases_below_0(string name, int sellIn, int quality)



3As structuring of
test-case narrative

Arrange

Set up initial state and
objects involved in the test

Act

Perform the operation
that is the central focus of
the test case

Assert

Assert on the expected
values and outcomes of
performing the test

BDD structuring of
scenarios and tests

Given

... a particular set-up and
initial state...

When

... a particular operation is
performed...

Then

... a particular outcome is
expected



public class The_quality_of_any_item

{

[Test]
public void changes_independently_of_other_items()

{

var dexterityVest = new Item {Name = "+5 Dexterity Vest", Sellln

10, Quality = 20};

var agedBrie = new Item {Name = "Aged Brie", SellIn = 2, Quality 0};
var elixir = new Item {Name = "Elixir of the Mongoose", SellIn = 5, Quality = 7};
var sulfuras = new Item {Name = "Sulfuras, Hand of Ragnaros", SellIn = 0, Quality = 80};

var backstagePasses = new Item {Name = "Backstage passes to a TAFKALSOETC concert", Sellln
var gildedRose = new GildedRose()

{

Items = new List<Item> {dexterityVest, agedBrie, elixir, sulfuras, backstagePasses}

};

gildedRose.UpdateQuality();

Assert
Assert

Assert

Assert

.AreEqual(9, dexterityVest.Sellln);

.AreEqual(19, dexterityVest.Quality);
Assert.
.AreEqual(l, agedBrie.Quality);
Assert.
Assert.
Assert.
.AreEqual(80, sulfuras.Quality);
Assert.
Assert.

AreEqual(l, agedBrie.SelllIn);

AreEqual(4, elixir.Sellln);
AreEqual(6, elixir.Quality);
AreEqual(0, sulfuras.Sellln);

AreEqual(14, backstagePasses.SelllIn);
AreEqual(21, backstagePasses.Quality);

15,

Quality = 20};
























Goblin Rule

Do not alter the Item class or Items
property as those belong to the
goblin in the corner who will insta-
rage and one-shot you as he doesn’t
believe in shared code ownership.

>/






[ have yet to see any problem,
however complicated, which,
when you looked at it in the
right way, did not become still
more complicated.

Anderson’s Law



public class GildedRose
! public IList<Item> Items;
public void UpdateQuality()
for (var i = 0; i < Items.Count; i++)

"Backstage passes to a TAFKALSOETC concert")

"Aged Brie" && Items[i].Name

if (Items[i].Name
if (Items[i].Quality > 0)

"Sulfuras, Hand of Ragnaros")

if (Items[i].Name

Ttems[i].Quality = Items[il.Quality - 1;

else
if (Items[i].Quality < 50)
Ttens[i].Quality = Items[il.Quality + 1;
if (Items[i].Name == "Backstage passes to a TAFKALBOETC concert")
if (Items[i].Sellln < 11)
if (Items[i].Quality < 50)
Ttems[i].Quality = Items[i].Quality + 1;
}
if (Items[i].SellIn < 6)
if (Items[i].Quality < 50)

Ttems[i].Quality = Items[i].Quality + 1;

}
if (Items[i].Name != "Sulfuras, Hand of Ragnaros")

Items[i].SellIn = Items[i].SellIn - 1;

if (Items[i].SellIn < 0)

if (Items[i].Name "Aged Brie")
1{

if (Items[i].Name != "Backstage passes to a TAFKALBOETC concert")

if (Items[i].Quality > @)

if (Items[i].Name != "Sulfuras, Hand of Ragnaros")

Items[i].Quality = Items[i].Quality - 1;

}
}
else
Ttems[i].Quality = Items[i].Quality - Items[i].Quality;
}
else
if (Items[il.Quality < 50)
Ttems[i].Quality = Items[i].Quality + 1;
}

+

public class Item
public string Name { get; set; }
public int Sellln { get; set; }

public int Quality { get; set; }

public class GildedRose
! public IList<Item> Items;
public void UpdateQuality()
foreach (var item in Items)
‘ item.Update();
3
public class Item
public string Name { get; set; }
public int Sellln { get; set; }

public int Quality { get; set; }

public void AddItem(string name, int sellln, int quality)

if (name == "Aged Brie")

Items.Add(new AgedBrie {Name = name, Sellln =

sellln, Quality = quality});

else if (name == "Backstage passes to a TAFKALBOETC concert")

Items.Add(new BackstagePasses {Name = name, Sellln = sellln, Quality = quality});

else if (name == "Sulfuras, Hand of Ragnaros")
Items.Add(new Sulfuras {Name = name, Sellln =
else

Items.Add(new Normalltem {Name = name, SellIn

+
public abstract class UpdatingItem : GildedRose.Item
{

public abstract void Update();

public class Normalltem : UpdatingItem
public override void Update()
1{
return Sellln-- > 0 2 -1 : -2
+
public class AgedBrie : UpdatingItem
1
public override void Update()
return Sellln-- > 0 2 1 : 2
+
public class BackstagePasses : UpdatingItem
public override void Update()
1{
--SellIn;
if (sellIn >= 10)
return 1;
else if (Sellln >= 5)
urn 2;
else if (Sellln >= 0)
return 3;
else
return -Quality;
+
public class Sulfuras : UpdatingItem
{

public override void Update()
{

b

sellIn, Quality = quality});

sellIn, Quality = quality});



public class GildedRose public class GildedRose
blic class GildedR blic class GildedR
{ 1

public IList<Item> Items;

public IList<Item> Items;
public void UpdateQuality()

public void UpdateQuality()
for (var i = 0; i < Ttems.Count; i++) foreach (var item in Items)
{
"Backstage passes to a TAFKALSOETC concert") ite.Update();

if (Items[i].Name != "Aged Brie" & Items[i].Name
3

if (Items[i].Quality > @)
public class Ttem
{

"Sulfuras, Hand of Ragnaros'

if (Items[i].Name
public string Name { get; set; }

Items[i].Quality = Items[i].Quality - 1;
public int Sellln { get; set; }

¥
public int Quality { get; set; }

else

if (Items[i].Quality < 50)
public void AddItem(string name, int sellln, int quality)

Ttems[i].Quality = Items[il.Quality + 1;
if (name == "Aged Brie")
if (Items[i].Name == "Backstage passes to a TAFKALBOETC concert")
Items.Add(new AgedBrie {Name = name, Sellln = sellln, Quality = quality});
else if (name == "Backstage passes to a TAFKALS8BETC concert")

if (Items[i].Sellln < 11)
{

if (Items[i].Quality < 50)
Ttems.Add(new BackstagePasses {Name = name, SellIn = sellln, Quality = quality});

Ttems[i].Quality = Items[i].Quality + 1;
else if (name == "Sulfuras, Hand of Ragnaros")
}
Items.Add(new Sulfuras {Name = name, SellIn = sellln, Quality = quality});
if (Items[i].SellIn < 6)
{ else
if (Items[i].Quality < 50)
Items.Add(new Normalltem {Name = name, SellIn = sellln, Quality = quality});
Ttems[i].Quality = Items[i].Quality + 1;
+
} +
}
+ public abstract class UpdatingItem : GildedRose.Item
} {
public abstract void Update();

if (Items[i].Name != "Sulfuras, Hand of Ragnaros")
public class Normalltem : UpdatingTtem
{

Items[i].SellIn = Items[i].SellIn - 1;
public override void Update()

if (Items[i].SellIn < 0)
return Sellln-- > 0 2 -1 : -2

if (Items[i].Name != "Aged Brie")
1{ +

if (Items[i].Name != "Backstage passes to a TAFKALSGETC concert")
public class AgedBrie : UpdatingItem
if (Items[i].Quality > 0) 1
public override void Update()
if (Items[il.Name != "Sulfuras, Hand of Ragnaros") {
return Sellln-- > 0 2 1 : 2
Ttems[i].Quality = Items[i].Quality - 1; ¥
+
}
} public class BackstagePasses : UpdatingItem
else
public override void Update()
Items[i].Quality = Items[i].Quality - Items[il.Quality; {
--Selln;
}
if (Sellln >= 10)

return 1,

else
else if (Sellln >= 5)

if (Items[il.Quality < 50)
rn 2;
Ttems[i].Quality = Items[i].Quality + 1; else if (Sellln >= 0)
return 3;
+ else
return -Quality;
}
+ }
public class Sulfuras : UpdatingItem
1{

public class Item
1{
public override void Update()

public string Name { get; set; }
3

public int Sellln { get; set; }
+

public int Quality { get; set; }



Compatibility Rule

Make any changes to the
UpdateQuality method and
add any new code as long as
everything still works correctly.

2




Feel Stuck? Use the Rule of 5 Little
Things to Start Being More
Productive, Focused, and

Happier

BY JEFF HADEN, CONTRIBUTING EDITOR, INC. @JEFF_HADEN



[ picked up a great tip from producer
Jim Scott. I wasn’t happy with a song.
Couldn't articulate why. Just knew I
needed to record the whole thing
over again.

Joe Satriani



He said, “Pick five little things that
really bother you, we’ll fix them, and

then you can listen to it again.” 1
picked five that he didn’t think
detracted from the song.

Joe Satriani



So we fixed them. Some were just a
half-second long, but they bothered
me. And it turned out great. That was
a really good lesson.

Joe Satriani



ests are neither
Xpressive nor
xtensive enough



public class GildedRoseTests
public void Example_of_existing_functionality()



namespace GildedRose_spec

public class The_quality_of_a_normal_item ...
public void decreases_by_1_every_day_before_its_sell_by_date(...)
public void decreases_by_2_every_day_past_its_sell_by_date(...)
public void never_decreases_below_0(...)

public class The_quality_of_aged_brie
public void increases_by_1_every_day_before_its_sell_by_date(...)
public void increases_by_2_past_its_sell_by_date(...)
public void never_increases_beyond_50(...)

public class The_quality_of_backstage_passes
public void increases_by_2_every_day_between_10_and_5_days_before_its_sell_by_date(...)
public void increases_by_3_every_day_within_5_days_of_its_sell_by_date(...)
public void drops_to_0_after_its_sell_by_date(...)
public void never_increases_beyond_50(...)

public class The_quality_of_sulfuras
public void never_changes_and_never_has_to_be_sold(...)

public class The_quality_of_any_item ...
public void changes_independently_of_other_items()



Counting for loop
used to iterate
collection content



for (var i = 0; i < Items.Count;: i++)

{
if (Items[i].Name != "Aged Brie" && Items[i].Name '= "Backstac
{
if (Items[i].Quality > 0)
{
if (Items[i].Name !'= "Sulfuras, Hand of Ragnaros")
{
Items[i].Quality = Items[i].Quality - 1;
}
}



foreach (var item in Items)

{
if (item.Name !'= "Aged Brie" && item.Name != "Backstage passes
{
if (item.Quality > 0)
{
if (item.Name !'= "Sulfuras, Hand of Ragnaros")
{
item.Quality = item.Quality - 1;
}
}



on-idiomatic
arithmetic



foreach (var item in Items)

if (item.Name !

"Aged Brie" && item.Name != "Backstage passes to a TAFKAL8GETC concert")
if (item.Quality > 0)

if (item.Name !

"Sulfuras, Hand of Ragnaros")
item.Quality = item.Quality - 1;
}
else
if (item.Quality < 50)
t item.Quality = item.Quality + 1;

if (item.Name =

"Backstage passes to a TAFKAL8GETC concert")
if (item.SellIn < 11)
if (item.Quality < 50)
t item.Quality = item.Quality + 1;
}
if (item.SellIn < 6)
if (item.Quality < 50)

item.Quality = item.Quality + 1;

+
if (item.Name != "Sulfuras, Hand of Ragnaros")
{

item.SellIn = item.SellIn - 1;

if (item.Sellln < 0)
if (item.Name != "Aged Brie")
if (item.Name !'= "Backstage passes to a TAFKAL8GETC concert")
if (item.Quality > 0)
if (item.Name != "Sulfuras, Hand of Ragnaros")
item.Quality = item.Quality - 1;
}
else

item.Quality = item.Quality - item.Quality;

else
if (item.Quality < 50)
1{

item.Quality = item.Quality + 1;



if (item.SellIn < 0)

{
if (item.Name '= "Aged Brie")
{
if (item.Name '= "Backstage passes to a TAFKALS8OETC concert")
{
if (item.Quality > 0)
{
if (item.Name '= "Sulfuras, Hand of Ragnaros")
{
item.Quality = item.Quality - 1;
}
}
}
else
{
item.Quality = item.Quality - item.Quality;
}
}
else
{
if (item.Quality < 50)
{
item.Quality = item.Quality + 1;
}
}



if (item.SellIn < 0)

{
if (item.Name '= "Aged Brie")
{
if (item.Name '= "Backstage passes to a TAFKALS8OETC concert")
{
if (item.Quality > 0)
{
if (item.Name '= "Sulfuras, Hand of Ragnaros")
{
--item.Quality;
}
}
}
else
{
item.Quality = 0;
}
}
else
{
if (item.Quality < 50)
{
++item.Quality;
}
}



foreach (var item in Items)

if (item.Name !

"Aged Brie" && item.Name != "Backstage passes to a TAFKAL8GETC concert")
if (item.Quality > 0)

if (item.Name !

"Sulfuras, Hand of Ragnaros")
--item.Quality;
}
else
if (item.Quality < 50)
{ ++item.Quality;

if (item.Name =

"Backstage passes to a TAFKAL8GETC concert")
if (item.SellIn < 11)
if (item.Quality < 50)
t ++item.Quality;
}
if (item.SellIn < 6)
if (item.Quality < 50)

++item.Quality;

+
if (item.Name != "Sulfuras, Hand of Ragnaros")
{

--item.SellIn;

if (item.Sellln < 0)
if (item.Name != "Aged Brie")
if (item.Name !'= "Backstage passes to a TAFKAL8GETC concert")
if (item.Quality > 0)
if (item.Name != "Sulfuras, Hand of Ragnaros")
--item.Quality;
}
else

item.Quality = ©;

else
if (item.Quality < 50)
1{

++item.Quality;



lumsy conditional
ogic and structure



foreach (var item in Items)

if (item.Name !'= "Sulfuras, Hand of Ragnaros")
{

--item.Sellln;

if (item.Sellln < 0)
if (item.Name != "Aged Brie")
if (item.Name != "Backstage passes to a TAFKAL8OETC concert")

if (item.Quality > 0)

if (item.Name != "Sulfuras, Hand of Ragnaros")
{
--item.Quality;
}
}
else
item.Quality = @;
else

if (item.Quality < 50)
{

++item.Quality;



if (item.Name '= "Aged Brie" && item.Name !'= "Backstage passes to a TAFKAL8GETC concert")

{
if (item.Quality > 0)
{

if (item.Name '= "Sulfuras, Hand of Ragnaros")
{
--item.Quality;
H
}

H
else
{

if (item.Quality < 50)
{

++item.Quality;

if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
if (item.SellIn < 11)
{
if (item.Quality < 50)
{
++item.Quality;
}
}
if (item.SellIn < 6)
{
if (item.Quality < 50)
{
++item.Quality;
}
H



if (item.Name '= "Aged Brie" && item.Name !'= "Backstage passes to a TAFKAL8GETC concert")

{
if (item.Quality > 0)

if (item.Name '= "Sulfuras, Hand of Ragnaros")
--item.Quality;
H
else
{

if (item.Quality < 50)
{
++item.Quality;

if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
if (item.Sellln < 11)
if (item.Quality < 50)
++item.Quality;

if (item.SellIn < 6)
if (item.Quality < 50)
++item.Quality;



De Morgan’s Laws

~(PvQ) e (7P) A (mQ)
~(PAQ) e (7P) v (mQ)



if (!(item.Name == "Aged Brie" || item.Name == "Backstage passes to a TAFKALSOETC concert"))

{
if (item.Quality > 0)

if (item.Name '= "Sulfuras, Hand of Ragnaros")
--item.Quality;
H
else
{

if (item.Quality < 50)
{
++item.Quality;

if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
if (item.Sellln < 11)
if (item.Quality < 50)
++item.Quality;

if (item.SellIn < 6)
if (item.Quality < 50)
++item.Quality;



if (item.Name == "Aged Brie" || item.Name == "Backstage passes to a TAFKAL8GETC concert")

{
if (item.Quality < 50)
{

++item.Quality;

if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
if (item.Sellln < 11)
if (item.Quality < 50)
++item.Quality;

if (item.Sellln < 6)
if (item.Quality < 50)
++item.Quality;

}
}
}
else
{
if (item.Quality > 0)
if (item.Name '= "Sulfuras, Hand of Ragnaros")
--item.Quality;



if (item.Name == "Aged Brie" || item.Name == "Backstage passes to a TAFKAL8GETC concert")

{
if (item.Quality < 50)
{

++item.Quality;

if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
if (item.Sellln < 11)
if (item.Quality < 50)
++item.Quality;

if (item.Sellln < 6)
if (item.Quality < 50)
++item.Quality;

H
}
H
else
{
if (item.Name '= "Sulfuras, Hand of Ragnaros")
if (item.Quality > 0)

--item.Quality;



if (item.Name == "Aged Brie" || item.Name == "Backstage passes to a TAFKAL8GETC concert")

{
if (item.Quality < 50)
{

++item.Quality;

if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
if (item.Sellln < 11)
if (item.Quality < 50)
++item.Quality;

if (item.Sellln < 6)
if (item.Quality < 50)
++item.Quality;

H
}
H
else if (item.Name !'= "Sulfuras, Hand of Ragnaros")
{

if (item.Quality > 0)
--item.Quality;



if (item.Name == "Aged Brie")

{
if (item.Quality < 50)
{
++item.Quality;
if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
if (item.SellIn < 11)
if (item.Quality < 50)
++item.Quality;
if (item.SelllIn < 6)
if (item.Quality < 50)
++item.Quality;
H
}
H
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
if (item.Quality < 50)
{
++item.Quality;
if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
if (item.SellIn < 11)
if (item.Quality < 50)
++item.Quality;
if (item.SellIn < 6)
if (item.Quality < 50)
++item.Quality;
H
}
H
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if (item.Name == "Aged Brie")

{
if (item.Quality < 50)
++item.Quality;
}
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
if (item.Quality < 50)
{
++item.Quality;
if (item.SellIn < 11)
if (item.Quality < 50)
++item.Quality;
if (item.Sellln < 6)
if (item.Quality < 50)
++item.Quality;
}
H
else if (item.Name !'= "Sulfuras, Hand of Ragnaros")
{

if (item.Quality > 0)
--item.Quality;



Refactoring changes the

programs in small steps.
If you make a mistake, it
is easy to find the bug.



foreach (var item in Items)
if (item.Name == "Aged Brie")

if (item.Quality < 50)
++item.Quality;

}
else if (item.Name == "Backstage passes to a TAFKALBBETC concert")
if (item.Quality < 50)
{
++item.Quality;
if (item.Sellln < 11)
if (item.Quality < 50)
++item.Quality;
if (item.Sellln < 6)
if (item.Quality < 50)
++item.Quality;
}
else if (item.Name != "Sulfuras, Hand of Ragnaros")
if (item.Quality > 0)
--item.Quality;
}

if (item.Name != "Sulfuras, Hand of Ragnaros")
{

--item.Sellln;




if (item.SellIn < 0)

{
if (item.Name '= "Aged Brie")
{
if (item.Name '= "Backstage passes to a TAFKALSOETC concert")
{
if (item.Quality > 0)
{
if (item.Name !'= "Sulfuras, Hand of Ragnaros")
{
--item.Quality;
}
}
H
else
{
item.Quality = 0;
H
}
else
{
if (item.Quality < 50)
{
++item.Quality;
Y
}



if (item.SellIn < 0)

{
if (item.Name == "Aged Brie")
{
if (item.Quality < 50)
++item.Quality;
}
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
item.Quality = 0;
}
else if (item.Name != "Sulfuras, Hand of Ragnaros")
{
if (item.Quality > 0)
--item.Quality;
H



foreach (var item in Items)

if (item.Name =

"Aged Brie")
if (item.Quality < 50)
++item.Quality;
else if (item.Name == "Backstage passes to a TAFKALS8GETC concert")
if (item.Quality < 50)
1{
++item.Quality;
if (item.Sellln < 11)
ifu(item.Quality < 50)
++item.Quality;
if (item.Sellln < 6)
ife(itemcQualityc<=50)
++item.Quality;

+

else if (item.Name ![=1"Sulfuras, Hand of Ragnaros")
{

if (item.Quality+>:0)
--item.Quality;

+

if (item.Namef!=:"Sulfuras, Hand of Ragnaros")
--item.Sellln;

}

if (item.Sellln < 0)

{
if (item.Name == "Aged Brie")
1{

if (item.Quality < 50)
++item.Quality;

else if (item.Name == "Backstage passes to a TAFKALS8OETC concert")
{

item.Quality = 0;
else. if (item.Name != "Sulfuras, Hand of Ragnaros")
{

ife(item:Quality-> 0)
--item.Quality;



Limiting of Quality
alue is verbose



if (item.Name == "Aged Brie")

if (item.Quality < 50)
++item.Quality;

else if (item.Name == "Backstage passes to a TAFKALS8GETC concert")

{
if (item.Quality < 50)
{

++item.Quality;

if (item.SellIn < 11)
if (item.Quality < 50)
++item.Quality;

if (item.SellIn < 6)
if (item.Quality < 50)
++item.Quality;

i
else if (item.Name != "Sulfuras, Hand of Ragnaros")

if (item.Quality > 0)
--item.Quality;

}
if (item.Name != "Sulfuras, Hand of Ragnaros")

--item.Sellln;
}
if (item.SelllIn < @)
! if (item.Name == "Aged Brie")

if (item.Quality < 50)
++item.Quality;
zlse if (item.Name == "Backstage passes to a TAFKALSGETC concert")

item.Quality = 0;

else if (item.Name !'= "Sulfuras, Hand of Ragnaros")

{
if (item.Quality > 0)
--item.Quality;



if (item.Name == "Aged Brie")

if (item.Quality < 50)
++item.Quality;

else if (item.Name == "Backstage passes to a TAFKALSGETC concert")
{

if (item.Quality < 50)

{

++item.Quality;
if (item.SellIn < 11)
if (item.Quality < 50)
++item.Quality;
if (item.Sellln < 6)
if (item.Quality < 50)
++item.Quality;
}

else if (item.Name != "Sulfuras, Hand of Ragnaros")

if (item.Quality > 0)

--item.Quality;
}
if (item.Name != "Sulfuras, Hand of Ragnaros")
--item.Sellln;
i

if (item.SellIn < 0)
if (item.Name == "Aged Brie")

if (item.Quality < 50)
++item.Quality;

H
else if (item.Name == "Backstage passes to a TAFKAL8S8GETC concert")
{
item.Quality = 0;
else if (item.Name != "Sulfuras, Hand of Ragnaros")

if (item.Quality > 0)
--item.Quality;



if (item.Name == "Aged Brie")

¢ item.Quality = Min(item.Quality + 1, 50);
else if (item.Name == "Backstage passes to a TAFKALSGETC concert")
¢ item.Quality = Min(item.Quality + 1, 50);
if (item.SellIn < 11)
item.Quality = Min(item.Quality + 1, 50);
if (item.SellIn < 6)
item.Quality = Min(item.Quality + 1, 50);
else if (item.Name != "Sulfuras, Hand of Ragnaros")
item.Quality = Max(item.Quality - 1, 0);
if (item.Name != "Sulfuras, Hand of Ragnaros")

--item.Sellln;

if (item.SellIn < @)
{
if (item.Name == "Aged Brie")
item.Quality = Min(item.Quality + 1, 50);
else if (item.Name == "Backstage passes to a TAFKAL8GETC concert")
item.Quality = 0;
else if (item.Name != "Sulfuras, Hand of Ragnaros")
item.Quality = Max(item.Quality - 1, 0);



Quality is repeatedly
eadjusted for
ackstage passes



if (item.Name == "Aged Brie")

{
item.Quality = Min(item.Quality + 1, 50);
H
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
item.Quality = Min(item.Quality + 1, 50);
if (item.Sellln < 11)
item.Quality = Min(item.Quality + 1, 50);
if (item.Sellln < 6)
item.Quality = Min(item.Quality + 1, 50);
H
else if (item.Name !'= "Sulfuras, Hand of Ragnaros")
{
item.Quality = Max(item.Quality - 1, 0);
H
if (item.Name '= "Sulfuras, Hand of Ragnaros")
{
--item.Sellln;
H
if (item.SellIn < 0)
{
if (item.Name == "Aged Brie")
item.Quality = Min(item.Quality + 1, 50);
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
item.Quality = 0;
else if (item.Name '= "Sulfuras, Hand of Ragnaros")

item.Quality = Max(item.Quality - 1, 0);



if (item.Name == "Aged Brie")

{
item.Quality = Min(item.Quality + 1, 50);
H
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
item.Quality = Min(item.Quality + 1, 50);
if (item.SellIn < 11)
item.Quality = Min(item.Quality + 1, 50);
if (item.SellIn < 6)
item.Quality = Min(item.Quality + 1, 50);
H
else if (item.Name '= "Sulfuras, Hand of Ragnaros")
{
item.Quality = Max(item.Quality - 1, 0);
h
if (item.Name '= "Sulfuras, Hand of Ragnaros")
{
--item.Sellln;
h
if (item.SellIn < 0)
{
if (item.Name == "Aged Brie")
item.Quality = Min(item.Quality + 1, 50);
else if (item.Name == "Backstage passes to a TAFKALS8OETC concert")
item.Quality = 0;
else if (item.Name '= "Sulfuras, Hand of Ragnaros")

item.Quality = Max(item.Quality - 1, 0);



if (item.Name == "Aged Brie")

{
item.Quality = Min(item.Quality + 1, 50);
}
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
int qualityAdjustment = 1;
if (item.SellIn < 11)
++qualityAdjustment;
if (item.SellIn < 6)
++qualityAdjustment;
item.Quality = Min(item.Quality + qualityAdjustment, 50);
}
else if (item.Name !'= "Sulfuras, Hand of Ragnaros")
{
item.Quality = Max(item.Quality - 1, 0);
Y
if (item.Name '= "Sulfuras, Hand of Ragnaros")
{
--item.Sellln;
Y
if (item.SellIn < 0)
{
if (item.Name == "Aged Brie")
item.Quality = Min(item.Quality + 1, 50);
else if (item.Name == "Backstage passes to a TAFKALS8OETC concert")
item.Quality = 0;
else if (item.Name !'= "Sulfuras, Hand of Ragnaros")

item.Quality = Max(item.Quality - 1, 0);



if (item.Name == "Aged Brie")

{
item.Quality = Min(item.Quality + 1, 50);
}
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
int qualityAdjustment;
if (item.SellIn > 10)
qgualityAdjustment = 1;
else if (item.SellIn > 5)
qgualityAdjustment = 2;
else
gualityAdjustment = 3;
item.Quality = Min(item.Quality + qualityAdjustment, 50);
Y
else if (item.Name !'= "Sulfuras, Hand of Ragnaros")
{
item.Quality = Max(item.Quality - 1, 0);
Y
if (item.Name '= "Sulfuras, Hand of Ragnaros")
{
--item.Sellln;
Y
if (item.SellIn < 0)
{
if (item.Name == "Aged Brie")
item.Quality = Min(item.Quality + 1, 50);
else if (item.Name == "Backstage passes to a TAFKALS8OETC concert")
item.Quality = 0;
else if (item.Name != "Sulfuras, Hand of Ragnaros")

item.Quality = Max(item.Quality - 1, 0);



if (item.Name == "Aged Brie")

{
item.Quality = Min(item.Quality + 1, 50);
H
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
int qualityAdjustment =
if (item.SellIn > 10)
1
else if (item.SellIn > 5)
2
else
3;
item.Quality = Min(item.Quality + qualityAdjustment, 50);
H
else if (item.Name !'= "Sulfuras, Hand of Ragnaros")
{
item.Quality = Max(item.Quality - 1, 0);
h
if (item.Name '= "Sulfuras, Hand of Ragnaros")
{
--item.Sellln;
}
if (item.SellIn < 0)
{
if (item.Name == "Aged Brie")
item.Quality = Min(item.Quality + 1, 50);
else if (item.Name == "Backstage passes to a TAFKALS8OETC concert")
item.Quality = 0;
else if (item.Name !'= "Sulfuras, Hand of Ragnaros")

item.Quality = Max(item.Quality - 1, 0);



if (item.Name == "Aged Brie")

{
item.Quality = Min(item.Quality + 1, 50);
H
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
int qualityAdjustment =
if (item.SellIn > 10)
1
else if (item.SellIn > 5)
P
else
3;
item.Quality = Min(item.Quality + qualityAdjustment, 50);
H
else if (item.Name !'= "Sulfuras, Hand of Ragnaros")
{
item.Quality = Max(item.Quality - 1, 0);
h
if (item.Name '= "Sulfuras, Hand of Ragnaros")
{
--item.Sellln;
}
if (item.SellIn < 0)
{
if (item.Name == "Aged Brie")
item.Quality = Min(item.Quality + 1, 50);
else if (item.Name == "Backstage passes to a TAFKALS8OETC concert")
item.Quality = 0;
else if (item.Name != "Sulfuras, Hand of Ragnaros")

item.Quality = Max(item.Quality - 1, 0);



if (item.Name == "Aged Brie")

{
item.Quality = Min(item.Quality + 1, 50);
}
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
int qualityAdjustment =
item.SellIn > 10 ?
1
: item.SelllIn > 5 ?
2
3;
item.Quality = Min(item.Quality + qualityAdjustment, 50);
}
else if (item.Name !'= "Sulfuras, Hand of Ragnaros")
{
item.Quality = Max(item.Quality - 1, 0);
Y
if (item.Name '= "Sulfuras, Hand of Ragnaros")
{
--item.Sellln;
Y
if (item.SellIn < 0)
{
if (item.Name == "Aged Brie")
item.Quality = Min(item.Quality + 1, 50);
else if (item.Name == "Backstage passes to a TAFKALS8OETC concert")
item.Quality = 0;
else if (item.Name !'= "Sulfuras, Hand of Ragnaros")

item.Quality = Max(item.Quality - 1, 0);



if (item.Name == "Aged Brie")

{
item.Quality = Min(item.Quality + 1, 50);
H
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
int qualityAdjustment = (() =>
{
if (item.SellIn > 10)
return 1;
else if (item.SellIn > 5)
return 2;
else
return 3;
NO;
item.Quality = Min(item.Quality + qualityAdjustment, 50);
h
else if (item.Name !'= "Sulfuras, Hand of Ragnaros")
{
item.Quality = Max(item.Quality - 1, 0);
h
if (item.Name '= "Sulfuras, Hand of Ragnaros")
{
--item.Sellln;
}
if (item.SellIn < 0)
{
if (item.Name == "Aged Brie")
item.Quality = Min(item.Quality + 1, 50);
else if (item.Name == "Backstage passes to a TAFKALS8OETC concert")
item.Quality = 0;
else if (item.Name !'= "Sulfuras, Hand of Ragnaros")

item.Quality = Max(item.Quality - 1, 0);



if (item.Name == "Aged Brie")

{
item.Quality = Min(item.Quality + 1, 50);
H
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
int qualityAdjustment = (() =>
{
if (item.SellIn > 10)
return 1;
else if (item.SellIn > 5)
return 2;
else
return 3;
NO;
item.Quality = Min(item.Quality + qualityAdjustment, 50);
h
else if (item.Name !'= "Sulfuras, Hand of Ragnaros")
{
item.Quality = Max(item.Quality - 1, 0);
h
if (item.Name '= "Sulfuras, Hand of Ragnaros")
{
--item.Sellln;
}
if (item.SellIn < 0)
{
if (item.Name == "Aged Brie")
item.Quality = Min(item.Quality + 1, 50);
else if (item.Name == "Backstage passes to a TAFKALS8OETC concert")
item.Quality = 0;
else if (item.Name != "Sulfuras, Hand of Ragnaros")

item.Quality = Max(item.Quality - 1, 0);



if (item.Name == "Aged Brie")

{
item.Quality = Min(item.Quality + 1, 50);
H
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
Func<int> qualityAdjustment = () =>
{
if (item.SellIn > 10)
return 1;
else if (item.SellIn > 5)
return 2;
else
return 3;
};
item.Quality = Min(item.Quality + qualityAdjustment(), 50);
h
else if (item.Name !'= "Sulfuras, Hand of Ragnaros")
{
item.Quality = Max(item.Quality - 1, 0);
h
if (item.Name '= "Sulfuras, Hand of Ragnaros")
{
--item.Sellln;
}
if (item.SellIn < 0)
{
if (item.Name == "Aged Brie")
item.Quality = Min(item.Quality + 1, 50);
else if (item.Name == "Backstage passes to a TAFKALS8OETC concert")
item.Quality = 0;
else if (item.Name !'= "Sulfuras, Hand of Ragnaros")

item.Quality = Max(item.Quality - 1, 0);



Developers are drawn to
complexity like moths to
a flame, often with the
same outcome.

Neal Ford



if (item.Name == "Aged Brie")

{
item.Quality = Min(item.Quality + 1, 50);
}
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
int qualityAdjustment;
if (item.SellIn > 10)
qgualityAdjustment = 1;
else if (item.SellIn > 5)
qgualityAdjustment = 2;
else
gualityAdjustment = 3;
item.Quality = Min(item.Quality + qualityAdjustment, 50);
Y
else if (item.Name !'= "Sulfuras, Hand of Ragnaros")
{
item.Quality = Max(item.Quality - 1, 0);
Y
if (item.Name '= "Sulfuras, Hand of Ragnaros")
{
--item.Sellln;
Y
if (item.SellIn < 0)
{
if (item.Name == "Aged Brie")
item.Quality = Min(item.Quality + 1, 50);
else if (item.Name == "Backstage passes to a TAFKALS8OETC concert")
item.Quality = 0;
else if (item.Name != "Sulfuras, Hand of Ragnaros")

item.Quality = Max(item.Quality - 1, 0);
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“Aged Brie” actually increases in Quality the older
it gets

L X 4

“Backstage passes”, like aged brie, increases in
Quality as it’s Sellln value approaches; Quality
increases by 2 when there are 10 days or less and by
3 when there are 5 days or less...



Instead of starting over, fix a few
things that bug you. Often you'll find
those little fixes totally change your
perception of the whole.

Joe Satriani



Generalise use of
ualityAdjustment



if (item.Name == "Aged Brie")

{
item.Quality = Min(item.Quality + 1, 50);
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
int qualityAdjustment;
if (item.SellIn > 10)
qualityAdjustment = 1;
else if (item.SellIn > 5)
qualityAdjustment = 2;
else
qualityAdjustment = 3;
item.Quality = Min(item.Quality + qualityAdjustment, 50);
H
else if (item.Name !'= "Sulfuras, Hand of Ragnaros")
{
item.Quality = Max(item.Quality - 1, 0);
H
if (item.Name != "Sulfuras, Hand of Ragnaros")
{
--item.Sellln;
H
if (item.SellIn < 0)
{
if (item.Name == "Aged Brie")
item.Quality = Min(item.Quality + 1, 50);
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
item.Quality = 0;
else if (item.Name '= "Sulfuras, Hand of Ragnaros")

item.Quality = Max(item.Quality - 1, 0);



if (item.Name == "Aged Brie")

{
item.Quality = Min(item.Quality + 1, 50);
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
int qualityAdjustment;
if (item.SellIn > 10)
qualityAdjustment = 1;
else if (item.Sellln > 5)
qualityAdjustment = 2;
else
qualityAdjustment = 3;
item.Quality = Min(item.Quality + qualityAdjustment, 50);
H
else if (item.Name !'= "Sulfuras, Hand of Ragnaros")
{
item.Quality = Max(item.Quality - 1, 0);
H
if (item.Name != "Sulfuras, Hand of Ragnaros")
{
--item.Sellln;
H
if (item.SellIn < 0)
{
if (item.Name == "Aged Brie")
item.Quality = Min(item.Quality + 1, 50);
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
item.Quality = 0;
else if (item.Name '= "Sulfuras, Hand of Ragnaros")

item.Quality = Max(item.Quality - 1, 0);



int qualityAdjustment;

if (item.Name == "Aged Brie")
{
item.Quality = Min(item.Quality + 1, 50);
H
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
if (item.SellIn > 10)
qualityAdjustment = 1;
else if (item.SellIn > 5)
qualityAdjustment = 2;
else
qualityAdjustment = 3;
item.Quality = Min(item.Quality + qualityAdjustment, 50);
H
else if (item.Name !'= "Sulfuras, Hand of Ragnaros")
{
item.Quality = Max(item.Quality - 1, 0);
H
if (item.Name != "Sulfuras, Hand of Ragnaros")
{
--item.Sellln;
H
if (item.SellIn < 0)
{
if (item.Name == "Aged Brie")
item.Quality = Min(item.Quality + 1, 50);
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
item.Quality = 0;
else if (item.Name '= "Sulfuras, Hand of Ragnaros")

item.Quality = Max(item.Quality - 1, 0);



int qualityAdjustment;

if (item.Name == "Aged Brie")
{
item.Quality = Min(item.Quality + 1, 50);
H
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
if (item.SellIn > 10)
qualityAdjustment = 1;
else if (item.SellIn > 5)
qualityAdjustment = 2;
else
qualityAdjustment = 3;
item.Quality = Min(item.Quality + qualityAdjustment, 50);
H
else if (item.Name == "Sulfuras, Hand of Ragnaros")
{
H
else
{
item.Quality = Max(item.Quality - 1, 0);
H
if (item.Name != "Sulfuras, Hand of Ragnaros")
{
--item.Sellln;
H
if (item.SellIn < 0)
{
if (item.Name == "Aged Brie")
item.Quality = Min(item.Quality + 1, 50);
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
item.Quality = 0;
else if (item.Name '= "Sulfuras, Hand of Ragnaros")

item.Quality = Max(item.Quality - 1, 0);



int qualityAdjustment;

if (item.Name == "Aged Brie")
{
qualityAdjustment = 1;
H
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
if (item.SellIn > 10)
qualityAdjustment = 1;
else if (item.SellIn > 5)
qualityAdjustment = 2;
else
qualityAdjustment = 3;
H
else if (item.Name == "Sulfuras, Hand of Ragnaros")
{
qualityAdjustment = 0;
else
{

qualityAdjustment = -1;

if (qualityAdjustment !'= @)

item.Quality = Max(Min(item.Quality + qualityAdjustment, 50), 0);
--item.Sellln;

}
if (item.Sellln < 0)
{
if (item.Name == "Aged Brie")
item.Quality = Min(item.Quality + 1, 50);
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
item.Quality = 0;
else if (item.Name '= "Sulfuras, Hand of Ragnaros")

item.Quality = Max(item.Quality - 1, 0);



int qualityAdjustment;

if (item.Name == "Aged Brie")
{
qualityAdjustment = 1;
H
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
if (item.SellIn > 10)
qualityAdjustment = 1;
else if (item.SellIn > 5)
qualityAdjustment = 2;
else
qualityAdjustment = 3;
H
else if (item.Name == "Sulfuras, Hand of Ragnaros")
{
qualityAdjustment = 0;
else
{

qualityAdjustment = -1;

if (qualityAdjustment !'= @)

item.Quality = Clamp(item.Quality + qualityAdjustment, 0, 50);

--item.Sellln;
}

if (item.Sellln < 0)
{
if (item.Name == "Aged Brie")
item.Quality = Min(item.Quality + 1, 50);

else if (item.Name == "Backstage passes to a TAFKALSOETC concert")

item.Quality = 0;

else if (item.Name '= "Sulfuras, Hand of Ragnaros")

item.Quality = Max(item.Quality - 1, 0);



urther Quality
adjustment should
not depend on
changing Sellln



int qualityAdjustment;

if (item.Name == "Aged Brie")
{
qualityAdjustment = 1;
H
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
if (item.SellIn > 10)
qualityAdjustment = 1;
else if (item.SellIn > 5)
qualityAdjustment = 2;
else
qualityAdjustment = 3;
H
else if (item.Name == "Sulfuras, Hand of Ragnaros")
{
qualityAdjustment = 0;
else
{

qualityAdjustment = -1;

if (qualityAdjustment !'= @)

item.Quality = Clamp(item.Quality + qualityAdjustment, 0, 50);

--item.Sellln;
}

if (item.Sellln < 0)
{
if (item.Name == "Aged Brie")
item.Quality = Min(item.Quality + 1, 50);

else if (item.Name == "Backstage passes to a TAFKALSOETC concert")

item.Quality = 0;

else if (item.Name '= "Sulfuras, Hand of Ragnaros")

item.Quality = Max(item.Quality - 1, 0);



int qualityAdjustment;

if (item.Name == "Aged Brie")
{
qualityAdjustment = 1;
H
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
if (item.SellIn > 10)
qualityAdjustment = 1;
else if (item.SellIn > 5)
qualityAdjustment = 2;
else
qualityAdjustment = 3;
H
else if (item.Name == "Sulfuras, Hand of Ragnaros")
{
qualityAdjustment = 0;
else
{

qualityAdjustment = item.Sellln > 0 ? -1 : -2;

if (qualityAdjustment !'= @)

item.Quality = Clamp(item.Quality + qualityAdjustment, 0, 50);
--item.Sellln;

}
if (item.Sellln < 0)
{
if (item.Name == "Aged Brie")
item.Quality = Min(item.Quality + 1, 50);
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")

item.Quality = 0;



int qualityAdjustment;

if (item.Name == "Aged Brie")
{
qualityAdjustment = item.SellIn > 0 ? 1 : 2;
H
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
if (item.SellIn > 10)
qualityAdjustment = 1;
else if (item.SellIn > 5)
qualityAdjustment = 2;
else
qualityAdjustment = 3;
H
else if (item.Name == "Sulfuras, Hand of Ragnaros")
{
qualityAdjustment = 0;
else
{

qualityAdjustment = item.Sellln > 0 ? -1 : -2;

if (qualityAdjustment !'= @)

item.Quality = Clamp(item.Quality + qualityAdjustment, 0, 50);
--item.Sellln;
}

if (item.Sellln < 0)
{
if (item.Name == "Backstage passes to a TAFKALS8OETC concert")
item.Quality = 0;



int qualityAdjustment;

if (item.Name == "Aged Brie")
{
qualityAdjustment = item.SellIn > 0 ? 1 : 2;
H
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
if (item.SellIn > 10)
qualityAdjustment = 1;
else if (item.SellIn > 5)
qualityAdjustment = 2;
else if (item.SellIn > 0)
qualityAdjustment = 3;
else
qualityAdjustment = -item.Quality;
H
else if (item.Name == "Sulfuras, Hand of Ragnaros")
{
qualityAdjustment = 0;
else
{

qualityAdjustment = item.Sellln > 0 ? -1 : -2;

if (qualityAdjustment !'= @)

item.Quality = Clamp(item.Quality + qualityAdjustment, 0, 50);
--item.Sellln;



foreach (var item in Items)

{

int qualityAdjustment;

if (item.Name == "Aged Brie")
{
gqualityAdjustment = item.SellIn > 0 ? 1 : 2;
}
else if (item.Name == "Backstage passes to a TAFKALS8GETC concert")
{
if (item.SellIn > 10)
qualityAdjustment = 1;
else if (item.SellIn > 5)
qualityAdjustment = 2;
else if (item.SellIn > 0)
qualityAdjustment = 3;
else
qualityAdjustment = -item.Quality;
}
else if (item.Name == "Sulfuras, Hand of Ragnaros")
{
qualityAdjustment = 0;
}
else
{
qualityAdjustment = item.SellIn > 0 ? -1 : -2;
}
if (qualityAdjustment !'= 0)
{
item.Quality = Clamp(item.Quality + qualityAdjustment, 0, 50);
--item.Sellln;
¥
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foreach (var item in Items)

{

int qualityAdjustment;

if (item.Name == "Aged Brie")
{
gqualityAdjustment = item.SellIn > 0 ? 1 : 2;
}
else if (item.Name == "Backstage passes to a TAFKALS8GETC concert")
{
if (item.SellIn > 10)
qualityAdjustment = 1;
else if (item.SellIn > 5)
qualityAdjustment = 2;
else if (item.SellIn > 0)
qualityAdjustment = 3;
else
qualityAdjustment = -item.Quality;
}
else if (item.Name == "Sulfuras, Hand of Ragnaros")
{
qualityAdjustment = 0;
}
else
{
qualityAdjustment = item.SellIn > 0 ? -1 : -2;
}
if (qualityAdjustment !'= 0)
{
item.Quality = Clamp(item.Quality + qualityAdjustment, 0, 50);
--item.Sellln;
¥



foreach (var item in Items)

{

int qualityAdjustment;

if (item.Name == "Aged Brie")
{
gqualityAdjustment = item.SellIn > 0 ? 1 : 2;
}
else if (item.Name == "Backstage passes to a TAFKALS8GETC concert")
{
if (item.SellIn > 10)
qualityAdjustment = 1;
else if (item.SellIn > 5)
qualityAdjustment = 2;
else if (item.SellIn > 0)
qualityAdjustment = 3;
else
qualityAdjustment = -item.Quality;
}
else if (item.Name == "Sulfuras, Hand of Ragnaros")
{
qualityAdjustment = 0;
}
else
{
qualityAdjustment = item.SellIn > 0 ? -1 : -2;
}
if (qualityAdjustment !'= 0)
{
item.Quality = Clamp(item.Quality + qualityAdjustment, 0, 50);
--item.Sellln;
}
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foreach (var item in Items)

{
int qualityAdjustment;
if (item.Name == "Aged Brie")
{
qualityAdjustment = item.Sellln > 0 ? 1 : 2;
}
else if (item.Name == "Backstage passes to a TAFKALS8GETC concert")
{
if (item.SelllIn > 10)
qualityAdjustment = 1;
else if (item.SellIn > 5)
qualityAdjustment = 2;
else if (item.SellIn > 0)
qualityAdjustment = 3;
else
qualityAdjustment = -item.Quality;
}
else if (item.Name == "Sulfuras, Hand of Ragnaros")
{
qualityAdjustment = 0;
}
else
{
qualityAdjustment = item.SellIn > 0 ? -1 : -2;
}
if (qualityAdjustment !'= 0)
{
item.Quality = Clamp(item.Quality + qualityAdjustment, 0, 50);
--item.Sellln;
}

await
break
case
catch
continue
default
do

else
finally
for
foreach
goto

if

lock
return
switch
throw
try
while
yield
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foreach (var item in Items)

{

int qualityAdjustment;

if (item.Name == "Aged Brie")
{
qualityAdjustment = item.Sellln > 0 ? 1 : 2;
}
else if (item.Name == "Backstage passes to a TAFKALS8GETC concert")
{
if (item.SellIn > 10)
qualityAdjustment = 1;
else if (item.SellIn > 5)
qualityAdjustment = 2;
else if (item.SellIn > 0)
qualityAdjustment = 3;
else
qualityAdjustment = -item.Quality;
}
else if (item.Name == "Sulfuras, Hand of Ragnaros")
{
qualityAdjustment = 0;
}
else
{
qualityAdjustment = item.Sellln > 0 ? -1 : -2;
}
if (qualityAdjustment !'= 0)
{
item.Quality = Clamp(item.Quality + qualityAdjustment, 0, 50);
--item.Sellln;
}

await
break
case
catch
continue
default
do

else
finally
for
foreach
goto

if

lock
return
switch
throw
try
while
yield
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Ior‘each (var item in Items) await
int qualityAdjustment;: break
if (item.Name == "Aged Brie") case
1 . . catch

qualityAdjustment = item.SelllIn > 0 ? 1 : 2; R
} continue
else if (item.Name == "Backstage passes to a TAFKALSOETC concert") defaU-L_t
{
if (item.SellIn > 10) do
qualityAdjustment = 1;
else if (item.SellIn > 5) else / .
qualityAdjustment = 2; .
else if (item.SellIn > 0) flnally
qualityAdjustment = 3; 'FOI"
else
, qualityAdjustment = -item.Quality; foreach
else if (item.Name == "Sulfuras, Hand of Ragnaros") gOtO
{ 1 ?
qualityAdjustment = 0; 11: / °
} lock
else
{ return
qualityAdjustment = item.Sellln > 0 ? -1 : -2; SWitCh
}
if (qualityAdjust t !'= 0) thPOW
if (qualityAdjustment !=
{ try
item.Quality = Clamp(item.Quality + qualityAdjustment, O, .
--item.Sellln; Whlle
h yield

oNoNoNoNoNOoNORJON _NoONONe NONONONONONONO



foreach (var item in Items)

{




foreach (var item in Items)

{

int qualityAdjustment;

if (item.Name == "Aged Brie")
{
qualityAdjustment = item.Sellln > 0 ? 1 : 2;
}
else if (item.Name == "Backstage passes to a TAFKALS8GETC concert")
{
if (item.SelllIn > 10)
qualityAdjustment = 1;
else if (item.SellIn > 5)
qualityAdjustment = 2;
else if (item.SellIn > 0)
qualityAdjustment = 3;
else
qualityAdjustment = -item.Quality;
}
else if (item.Name == "Sulfuras, Hand of Ragnaros")
{
qualityAdjustment = 0;
}
else
{
qualityAdjustment = item.SellIn > 0 ? -1 : -2;
}
if (qualityAdjustment !'= 0)
{
item.Quality = Clamp(item.Quality + qualityAdjustment, 0, 50);
--item.Sellln;
¥



Refactor, verb

to restructure software by applying
a series of refactorings without
changing the observable behavior
of the software



eneralise matching
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Never trust a rest you
haven't seen faill.

Marit van Dijk

“Use Testing to Develop Better Software Faster”
medium.com/97-things/use-testing-to-develop-better-software-faster-9dd2616543d3



public class The_quality_of_backstage_passes

{
[TestCase("Backstage passes to a TAFKALS8OETC concert", 11, 0)]

public void increases_by_1_every_day_up_to_10_days_before_its_sell_by_date(...)

[TestCase("Backstage passes to a TAFKALS8OETC concert", 10, 0)]
public void increases_by_2_every_day_between_10_and_5_days_before_its_sell_by_date(...)

[TestCase("Backstage passes to a TAFKALS8OETC concert", 5, 0)]
public void increases_by_3_every_day_within_5_days_of_its_sell_by_date(...)

[TestCase("Backstage passes to a TAFKALS8OETC concert", 0, 10)]
public void drops_to_0_after_its_sell_by_date(string name, int selllIn, int quality)

[TestCase("Backstage passes to a TAFKALSOETC concert", 1, 49)]
public void never_increases_beyond_50(string name, int selllIn, int quality)



public class The_quality_of_backstage_passes

{

[TestCase("Backstage passes to a TAFKALS8OETC concert", 11, 0)]
[TestCase("Backstage passes to a Brian Mage gig", 20, 10)]
public void increases_by_1_every_day_up_to_10_days_before_its_sell_by_date(...)

[TestCase("Backstage passes to a TAFKALS8OETC concert", 10, 0)]
[TestCase("Backstage passes to a Blood Moon show", 8, 10)]

public void increases_by_2_every_day_between_10_and_5_days_before_its_sell_by_date(...

[TestCase("Backstage passes to a TAFKALS8OETC concert", 5, 0)]
[TestCase("Backstage passes to a Blood Moon show", 1, 10)]
public void increases_by_3_every_day_within_5_days_of_its_sell_by_date(...)

[TestCase("Backstage passes to a TAFKALSOETC concert", 0, 10)]
[TestCase("Backstage passes to an All-Seeing Eye performance", -1, 5)]
public void drops_to_0_after_its_sell_by_date(...)

[TestCase("Backstage passes to a TAFKALSOETC concert", 1, 49)]
[TestCase("Backstage passes to a Brian Mage gig", 6, 49)]
[TestCase("Backstage passes to a Blood Moon show", 11, 50)]



int qualityAdjustment;

if (item.Name == "Aged Brie")
{
gualityAdjustment = item.SellIn > 0 ? 1 : 2;
}
else if (item.Name == "Backstage passes to a TAFKALSOETC concert")
{
if (item.SellIn > 10)
qualityAdjustment = 1;
else if (item.SellIn > 5)
qualityAdjustment = 2;
else if (item.SellIn > 0)
qualityAdjustment = 3;
else
qualityAdjustment = -item.Quality;
¥
else if (item.Name == "Sulfuras, Hand of Ragnaros")
{
gualityAdjustment = 0;
}
else
{
gualityAdjustment = item.SelllIn > 0 ? -1 : -2;
¥
if (qualityAdjustment !'= 0)
{

item.Quality = Clamp(item.Quality + qualityAdjustment, 0, 50);
--item.Sellln;



int qualityAdjustment;

if (item.Name == "Aged Brie")

{
by

else if (item.Name.StartsWith("Backstage passes"))

{

gualityAdjustment = item.SellIn > 0 ? 1 : 2;

if (item.SellIn > 10)
qualityAdjustment = 1;
else if (item.SellIn > 5)
qualityAdjustment = 2;
else if (item.SellIn > 0)
qualityAdjustment = 3;
else
qualityAdjustment = -item.Quality;
¥
else if (item.Name == "Sulfuras, Hand of Ragnaros")

{
}
else
{
¥

if (qualityAdjustment !'= 0)
{

gualityAdjustment = 0;

gualityAdjustment item.SellIn > 0 ? -1 : -2;

item.Quality = Clamp(item.Quality + qualityAdjustment, 0, 50);
--item.Sellln;



public class The_quality_of_backstage_passes

{

[TestCase("Backstage passes to a TAFKALS8OETC concert", 11, 0)]
[TestCase("Backstage passes to a Brian Mage gig", 20, 10)]
public void increases_by_1_every_day_up_to_10_days_before_its_sell_by_date(...)

[TestCase("Backstage passes to a TAFKALS8OETC concert", 10, 0)]
[TestCase("Backstage passes to a Blood Moon show", 8, 10)]

public void increases_by_2_every_day_between_10_and_5_days_before_its_sell_by_date(...

[TestCase("Backstage passes to a TAFKALS8OETC concert", 5, 0)]
[TestCase("Backstage passes to a Blood Moon show", 1, 10)]
public void increases_by_3_every_day_within_5_days_of_its_sell_by_date(...)

[TestCase("Backstage passes to a TAFKALSOETC concert", 0, 10)]
[TestCase("Backstage passes to an All-Seeing Eye performance", -1, 5)]
public void drops_to_0_after_its_sell_by_date(...)

[TestCase("Backstage passes to a TAFKALSOETC concert", 1, 49)]
[TestCase("Backstage passes to a Brian Mage gig", 6, 49)]
[TestCase("Backstage passes to a Blood Moon show", 11, 50)]



public class The_quality_of_sulfuras

{
[TestCase("Sulfuras, Hand of Ragnaros", 0, 80)]
[TestCase("Sulfuras, Hand of Ragnaros", -1, 80)]
public void never_changes_and_never_has_to_be_sold(...)



public class The_quality_of_sulfuras
{
[TestCase("Sulfuras, Hand of Ragnaros", 0, 80)]
[TestCase("Sulfuras", 1, 80)]
[TestCase("Sulfuras, Hand of Ragnaros", -1, 80)]
public void never_changes_and_never_has_to_be_sold(...)



int qualityAdjustment;

if (item.Name == "Aged Brie")

{
by

else if (item.Name.StartsWith("Backstage passes"))

{

gualityAdjustment = item.SellIn > 0 ? 1 : 2;

if (item.SellIn > 10)
qualityAdjustment = 1;
else if (item.SellIn > 5)
qualityAdjustment = 2;
else if (item.SellIn > 0)
qualityAdjustment = 3;
else
qualityAdjustment = -item.Quality;
¥
else if (item.Name == "Sulfuras, Hand of Ragnaros")

{
}
else
{
¥

if (qualityAdjustment !'= 0)
{

gualityAdjustment = 0;

gualityAdjustment item.SellIn > 0 ? -1 : -2;

item.Quality = Clamp(item.Quality + qualityAdjustment, 0, 50);
--item.Sellln;



int qualityAdjustment;

if (item.Name == "Aged Brie")

{
by

else if (item.Name.StartsWith("Backstage passes"))

{

gualityAdjustment = item.SellIn > 0 ? 1 : 2;

if (item.SellIn > 10)
qualityAdjustment = 1;
else if (item.SellIn > 5)
qualityAdjustment = 2;
else if (item.SellIn > 0)
qualityAdjustment = 3;
else
qualityAdjustment = -item.Quality;
¥
else if (item.Name.StartsWith("Sulfuras"))
{

}
else
{
¥

if (qualityAdjustment !'= 0)
{

gualityAdjustment = 0;

gualityAdjustment item.SellIn > 0 ? -1 : -2;

item.Quality = Clamp(item.Quality + qualityAdjustment, 0, 50);
--item.Sellln;



public class The_quality_of_sulfuras
{
[TestCase("Sulfuras, Hand of Ragnaros", 0, 80)]
[TestCase("Sulfuras", 1, 80)]
[TestCase("Sulfuras, Hand of Ragnaros", -1, 80)]
public void never_changes_and_never_has_to_be_sold(...)
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public class The_quality_of_a_conjured_item
{
[TestCase("Conjured Mana Cake", 10, 20)]
[TestCase("Conjured Overnight Oats", 5, 7)]
[TestCase("Conjured Spawn Spread", 1, 2)]
[TestCase("Conjured Dry Seed", 3, 5)1]
public void decreases_by_2_every_day_before_its_sell_by_date(...)

[TestCase("Conjured Mana Cake", 0, 10)]

[TestCase("Conjured Overnight Oats", -1, 5)]
[TestCase("Conjured Spawn Spread", 0, 4)]

[TestCase("Conjured Dry Seed", -2, 4)1]

public void decreases_by_4_every_day_past_its_sell_by_date(...)

[TestCase("Conjured Mana Cake", 1, 0)]
[TestCase("Conjured Overnight Oats", -5, 2)]
[TestCase("Conjured Spawn Spread", 0, 2)]
[TestCase("Conjured Dry Seed", -2, 1)]
public void never_decreases_below_0(...)



int qualityAdjustment;

if (item.Name == "Aged Brie")

{
}

else if (item.Name.StartsWith("Backstage passes"))

{

qualityAdjustment = item.Sellln > 0 ? 1 : 2;

if (item.SellIn > 10)
qgualityAdjustment = 1;
else if (item.SellIn > 5)
qgualityAdjustment = 2;
else if (item.SellIn > 0)
qualityAdjustment = 3;
else
qualityAdjustment = -item.Quality;
H
else if (item.Name.StartsWith("Sulfuras"))
{

}
else
{
}

if (qualityAdjustment !'= 0)
{

0;

qualityAdjustment

qualityAdjustment = item.SellIn > 0 ? -1 : -2;

item.Quality = Clamp(item.Quality + qualityAdjustment, 0, 50);
--item.Sellln;



int qualityAdjustment;

if (item.Name == "Aged Brie")

{
}

else if (item.Name.StartsWith("Backstage passes"))

{

qualityAdjustment = item.Sellln > 0 ? 1 : 2;

if (item.SellIn > 10)
qgualityAdjustment = 1;

else if (item.SellIn > 5)
qgualityAdjustment = 2;

else if (item.SellIn > 0)
qualityAdjustment = 3;

else
qualityAdjustment = -item.Quality;

Y
else if (item.Name.StartsWith("Conjured"))
{
qualityAdjustment = item.SellIn > 0 ? -2 : -4;
}
else if (item.Name.StartsWith("Sulfuras"))
{
qualityAdjustment = 0;
}
else
{
qualityAdjustment = item.SellIn > 0 ? -1 : -2;
H

if (qualityAdjustment != 0)
{

item.Quality = Clamp(item.Quality + qualityAdjustment, 0, 50);
--item.Sellln;



public class The_quality_of_a_conjured_item
{
[TestCase("Conjured Mana Cake", 10, 20)]
[TestCase("Conjured Overnight Oats", 5, 7)]
[TestCase("Conjured Spawn Spread", 1, 2)]
[TestCase("Conjured Dry Seed", 3, 5)1]
public void decreases_by_2_every_day_before_its_sell_by_date(...)

[TestCase("Conjured Mana Cake", 0, 10)]

[TestCase("Conjured Overnight Oats", -1, 5)]
[TestCase("Conjured Spawn Spread", 0, 4)]

[TestCase("Conjured Dry Seed", -2, 4)1]

public void decreases_by_4_every_day_past_its_sell_by_date(...)

[TestCase("Conjured Mana Cake", 1, 0)]
[TestCase("Conjured Overnight Oats", -5, 2)]
[TestCase("Conjured Spawn Spread", 0, 2)]
[TestCase("Conjured Dry Seed", -2, 1)]
public void never_decreases_below_0(...)
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The Paradigms of Programming

Robert W. Floyd
Stanford University

Paradigm(pze-radim, —doim)...{a. F. paradigme, ad.
L. paradigma, a. Gr. mapaderypa pattern, example, f.
mapadeucrv-rau to exhibit beside, show side by side. . .]
1. A pattern, exemplar, example.
1752 J. Gill Trinity v. 91
The archetype, paradigm, exemplar, and idea,
according to which all things were made.
From the Oxford English Dictionary.

Today I want to talk about the paradigms of pro-
gramming, how they affect our success as designers of
computer programs, how they should be taught, and how
they should be embodied in our programming languages.

A familiar example of a paradigm of programming
is the technique of structured programming, which ap-
pears to be the dominant paradigm in most current
treatments of programming methodology. Structured
programming, as formulated by Dijkstra [6], Wirth [27,
29}, and Parnas [21], among others, consists of two
phases.

In the first phase, that of top-down design, or stepwise
refinement, the problem is decomposed into a very small
number of simpler subproblems. In programming the
solution of simultaneous linear equations, say, the first
level of decomposition would be into a stage of triangu-
larizing the equations and a following stage of back-
substitution in the triangularized system. This gradual
decomposition is continued until the subproblems that
arise are simple enough to cope with directly. In the
simultaneous equation example, the back substitution
process would be further decomposed as a backwards
iteration of a process which finds and stores the value of
the ith variable from the ith equation. Yet further decom-
position would yield a fully detailed algorithm.



I believe that the current state of the art of
computer programming reflects
inadequacies in our stock of paradigms, in
our knowledge of existing paradigms, in
the way we teach programming paradigms,
and in the way our programming
languages support, or fail to support, the
paradigms of their user communities.






public void UpdateQuality()

foreach (var item in Items)

{
int qualityAdjustment;
if (item.Name == "Aged Brie")
qualityAdjustment = item.SelllIn > 0 ? 1 : 2;
else if (item.Name.StartsWith("Backstage passes"))
{
if (item.SellIn > 10)
qualityAdjustment = 1;
else if (item.SellIn > 5)
qualityAdjustment = 2;
else if (item.Sellln > 0)
qualityAdjustment = 3;
else
qualityAdjustment = -item.Quality;
i
else if (item.Name.StartsWith("Conjured"))
qualityAdjustment = item.Sellln > 0 ? -2 : -4;
i
else if (item.Name.StartsWith("Sulfuras"))
{
qualityAdjustment = 0;
else
{
qualityAdjustment = item.SelllIn > 0 ? -1 : -2;
if (qualityAdjustment !'= 0)
{
item.Quality = Clamp(item.Quality + qualityAdjustment, 0, 50);
--item.Sellln;
H
H



public void UpdateQuality()
{

foreach (var item in Items)

{
int qualityAdjustment;
if (IsMatch(item.Name, "~Aged Brie$"))
{
qualityAdjustment = item.SelllIn > 0 ? 1 : 2;
else if (item.Name.StartsWith("Backstage passes"))
{
if (item.SellIn > 10)
qualityAdjustment = 1;
else if (item.SellIn > 5)
qualityAdjustment = 2;
else if (item.Sellln > 0)
qualityAdjustment = 3;
else
qualityAdjustment = -item.Quality;
i
else if (IsMatch(item.Name, "~Conjured"))
qualityAdjustment = item.Sellln > 0 ? -2 : -4;
else if (IsMatch(item.Name, "~Sulfuras"))
{
qualityAdjustment = 0;
else
{
qualityAdjustment = item.SelllIn > 0 ? -1 : -2;
if (qualityAdjustment !'= 0)
{
item.Quality = Clamp(item.Quality + qualityAdjustment, 0, 50);
--item.Sellln;
H
H



public void UpdateQuality()
{

foreach (var item in Items)

{
Func<int> qualityAdjustment;
if (IsMatch(item.Name, "~Aged Brie$"))
{
qualityAdjustment = () => item.SellIn > 0 ? 1 : 2;
else if (item.Name.StartsWith("Backstage passes"))
{
qualityAdjustment = () =>
{
if (item.SellIn > 10)
return 1;
else if (item.Sellln > 5)
return 2;
else if (item.Sellln > 0)
return 3;
else
return -item.Quality;
};
i
else if (IsMatch(item.Name, "~Conjured"))
qualityAdjustment = () => item.SellIn > 0 ? -2 : -4;
else if (IsMatch(item.Name, "~Sulfuras"))
qualityAdjustment = null;
else
{
qualityAdjustment = () => item.SellIn > 0 ? -1 : -2;
if (qualityAdjustment != null)
{
item.Quality = Clamp(item.Quality + qualityAdjustment(), 0, 50);
--item.Sellln;
H
H



private static (string rule, Func<Item, int> adjustment)[] qualityAdjustments =

("~Aged Brie$", item => item.SellIn > 0 ? 1 : 2),
("~Backstage passes", item =>

if (item.SellIn > 10)

return 1;
else if (item.SellIn > 5)
return 2;
else if (item.SellIn > 0)
return 3;
else
return -item.Quality;
b,
("~Conjured", item => item.SellIn > 0 ? -2 : -4),
("~Sulfuras", null),
(r.ox", item => item.SellIn > 0 ? -1 : -2),

};
public void UpdateQuality()
{

foreach (var item in Items)

foreach (var matching in qualityAdjustments)

{
var (rule, adjustment) = matching;
if (IsMatch(item.Name, rule))
{
if (adjustment != null)
{
item.Quality = Clamp(item.Quality + adjustment(item), 0, 50);
--item.Sellln;
b
break;
i
i



private static (string rule, Func<Item, int> adjustment)[] qualityAdjustments =

("~Aged Brie$", item => item.SellIn > 0 ? 1 : 2),
("~Backstage passes", item =>

if (item.SellIn > 10)

return 1;
else if (item.SellIn > 5)
return 2;
else if (item.SellIn > 0)
return 3;
else
return -item.Quality;
b,
("~Conjured", item => item.SellIn > 0 ? -2 : -4),
("~Sulfuras", null),
(r.ox", item => item.SellIn > 0 ? -1 : -2),

};

public void UpdateQuality()
{

foreach (var item in Items)

var adjustment = qualityAdjustments.First(matching => IsMatch(item.Name, matching.rule)).adjustment;

if (adjustment != null)

{
item.Quality = Clamp(item.Quality + adjustment(item), 0, 50);
--item.Sellln;



The purpose of abstraction is
not to be vague, but to create a
new semantic level in which
one can be absolutely precise.

Edsger W Dijkstra



private static (string rule, Func<Item, int> adjustment)[] qualityAdjustments =

{

("~Aged Brie$", item => item.SellIn > 0 ? 1 : 2),
("~Backstage passes", item =>
{
if (item.SellIn > 10)
return 1;
else if (item.SellIn > 5)
return 2;
else if (item.SellIn > 0)
return 3;
else
return -item.Quality;
1,
("AConjured", item => item.Sellln > 0 ? -2 : -4),
("ASulfuras", null),
("o, item => item.SelllIn > 0 ? -1 : -2),
};
public void UpdateQuality()
{
foreach (var item in Items)
{
var adjustment = qualityAdjustments.First(matching => IsMatch(item.Name, matching.rule)).adjustment;
if (adjustment !'= null)
{
item.Quality = Clamp(item.Quality + adjustment(item), 0, 50);
--item.Sellln;
¥
¥



private static (string rule, Func<Item, int> adjustment)[] qualityAdjustments =

{
("~Aged Brie$", item => item.SellIn > 0 ? 1 : 2),
("~Backstage passes", item =>
{
if (item.SellIn > 10)
return 1;
else if (item.SellIn > 5)
return 2;
else if (item.SellIn > 0)
return 3;
else
return -item.Quality;
b,
("AConjured", item => item.SelllIn > 0 ? -2 : -4),
("ASulfuras", null),
("o, item => item.SellIn > 0 ? -1 : -2),
}i
public void UpdateQuality()
{
foreach (var item in Items)
{
var adjustment = qualityAdjustments.First(matching => IsMatch(item.Name, matching.rule)).adjustment;
if (adjustment !'= null)
{
item.Quality = Clamp(item.Quality + adjustment(item), 0, 50);
--item.Sellln;
}
}



private static (string rule, Func<Item, int> adjustment)[] qualityAdjustments =

{

("~Aged Brie$", item => item.SellIn > 0 ? 1 : 2),
("~Backstage passes", item =>
{
if (item.SellIn > 10)
return 1;
else if (item.SellIn > 5)
return 2;
else if (item.SellIn > 0)
return 3;
else
return -item.Quality;
1,
("AConjured", item => item.SellIn > 0 ? -2 : -4),
("ASulfuras", null),
(m.x", item => item.SellIn > 0 ? -1 : -2),
};
public void UpdateQuality()
{
foreach (var item in Items)
{
var adjustment = qualityAdjustments.First(matching => IsMatch(item.Name, matching.rule)).adjustment;
if (adjustment !'= null)
{
item.Quality = Clamp(item.Quality + adjustment(item), 0, 50);
--item.Sellln;
¥
¥



ONINIINIEONT JAVYMLIOS NO SAVSS3

MYTHICAL
MAN-MONTH




Representation Is
the Essence of
Programming



Sometimes the sirategic breakthrough will
be a new algorithm.

Much more often, strategic breakthrough
will come from redoing the representation
of the data or tables.

This is where the heart of the program lies.



Architecture 1s
inhabited sculpture.

Constantin Brancusi



There 1s a beautiful angel in that block
of marble, and I am going to find it.

All T have to do is to knock off the
outside pieces of marble, and be very
careful not to cut into the angel with
my chisel.

George F Pentecost
“The Angel in the Marble”



software










How we spend our
days is, of course, how
we spend our lives.

Annie Dillard






There 1s no work like early work.

Clear as you go.
Muddle makes more muddle.

Not to wash plates and dishes soon
after using makes more work.

Isabella Beeton



The only kind of
writing 1S rewriting.

Ernest Hemingway
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