Retactoring Gilded Rose...
»

...on autopilot

AINTe



What does autopilot mean?

Let the IDE do all the work, so:
* No typing!
* No thinking!



What’s the use of this?

e (Getting some practice

* Discovering new shortcuts and
refactoring actions of the IDE

 Having fun!

e ...and, ok, a presentation ‘for free’



The modus operanda:

1. Some code

package con.gildedrose;

class GildedRose {

Tten[] itens;

public (Item[] items) {
this.items = items;

T

public void u alityO) {
for (int i = 0; i < items.length; i++) {
if (ritens[il.nane.equals("Aged Brie")
&& !itens[i].nane.equals("Backstage passes to a TAFKALBOETC concert™) {
if (items[il.quality > 0) {
if (1itens[i].nane.equals("Sulfuras, Hand of Ragnaros®)) {
itens[i].quality = items[i].quality - 1;

}
+
f (items[il.quality < 50) {
itens[il.quality = items[il.quality + 1;
if (itens[i].name.equals("Backstage passes to a TAFKALBOETC concert”)) {
if (items[il.sellIn < 11) {
if (items[il.quality < 50) {
items[i].quality = items[il.quality + 1;
b
T
if (items[il.sellIn < 6) {
if (items[il.quality < 50) {
itens[i].quality = itens[i].quality + 1;
+
+
i
+
+

if (ritems[i].name.equals("Sulfuras, Hand of Ragnaros™)) {
itens[i].sellIn = items[il.sellIn - 1;

T

if (items[il.sellIn < ) {
if (titems[i].name.equals("Aged Brie")) {
if ('items[i].name.equals("Backstage passes to a TAFKAL8GETC concert")) {
if (items[il.quality > @) {
if (titems[il.name.equals("Sulfuras, Hand of Ragnaros")) {
itens[i].quality = itens[il.quality - 1;

13

}etse {
itens[1].quality = itens[i].quality - items[i].quality;

} etse {
if (items[i].quality < 50) {
itens[i].quality = itens[il.quality + 1;

2. Highlighting POIs

3. IDE Support

4. Changed code

public void updateQuality() {

[For (int i = @; i < items.length; i++) {

‘for' loop can be replaced with enhanced ‘for'

Replace with enhanced ‘for' More action

if (litems[il.name.equals(ITEM_NAME_SULFURAS)) {

oo T STV PN XL 1i 2.

5. New stuff

I ctrl+alt+shift+insert+cursor-up = knotted fingers I

package con.gildedrose;

class GildedRose {

Tten[] itens;

public (Item[] items) {
this.items = items;

T

public void u ltyO {
for (int i = 0; i < items.length; i++) {
if (ritens[il.nane.equals("Aged Brie")
&& !itens[i].nane.equals("Backstage passes to a TAFKALBOETC concert™) {
if (items[il.quality > 0) {
if (1itens[i].nane.equals("Sulfuras, Hand of Ragnaros®)) {
itens[i].quality = items[i].quality - 1;

+
} etse {
if (items[il.quality < 50) {
items[i].quality = items[i].quality + 1;

if (itens[i].name.equals("Backstage passes to a TAFKALBOETC concert”)) {
if (items[il.sellIn < 11) {
if (items[il.quality < 50) {
items[i].quality = items[il.quality + 1;

+

if (items[il.sellIn < 6) {
if (items[il.quality < 50) {
itens[1].quality = itens[i].quality + 1;

if (ritems[i].name.equals("Sulfuras, Hand of Ragnaros™)) {
itens[i].sellIn = itens[il.sellIn - 1;

T

if (items[il.sellIn < @) {
if (titems[il.name.equals("Aged Brie")) {
if ('items[i].name.equals("Backstage passes to a TAFKAL8GETC concert")) {
if (items[il.quality > @) {
if (titems[il.name.equals("Sulfuras, Hand of Ragnaros")) {
itens[i].quality = itens[il.quality - 1;

13

}etse {
itens[1].quality = itens[i].quality - items[i].quality;

} etse {
if (items[i].quality < 50) {
itens[i].quality = itens[il.quality + 1;




package com.gildedrose;

class GildedRose {
36 usages

Item[] items;

public GildedRose(Item[] items) {
this.items = itenms;

I

public void updateQuality() {
for (int i = 0; i < items.length; i++) {
if (!items[i].name.equals("Aged Brie")

if (items[i].quality > 8) {

if (titems[il.name.equals("Sulfuras, Hand of Ragnaros")) {
items[i].quality = items[i].quality - 1;

}

}

}oelse {

if (items[i].quality < 50) {

items[i].quality = items[il.quality + 1;

if (items[i].name.equals("Backstage passes to a TAFKALEBETC concert”)) {

if (items[il.sellIn < 11) {
if (items[il.quality < 50) {

1. Unused code = no tests

i : to a TAFKALBBETC concert")) {

2. ctrl+shift+t

items[il.quality = items[il].guality
H
H

if (items[il.sellIn < 6) {
if (items[il.quality < 50) {
items[il.quality = items[il.quality

if (litems[i].name.equals("Sulfuras, Hand of Ragna

public GildedRose(Item[] items) {
Choose Test for GildedRose (0 found) ]

this.items

h @ Create Mew Test...

public void uvpdateQuality() {
for (int i = 0; i < items.length; i++) {

items[i].sellIn = items[i].sellIn - 1;

I

if (items[il.sellIn < 8) {
if ('items[i].name.equals("Aged Brie")) {

if (titems[il.name.equals("Backstage passes to a TAFKALSBETC concert")) {

if (items[i].quality > 8) {
if ('items[il.name.equals("Sulfuras, Hand of Ragnaros")) {
items[i].quality = items[i].quality - 1;
H
|
} else {
items[i].quality = items[il.quality - items[il.guality;
}
} else {
if (items[il.quality < 50) {
items[i].quality = items[il.quality + 1;

£ GildedRose.java £ GildedRoseTest.java

package com.gildedrose;

import static org.junit.jupiter.apl.Assertlons.#;

class GildedRoseTest {

I ctrl+shift+t =2 Create New Test I




pdaiRaygtc LUll. jliucul’vse, 1T M1 J usages I T kv & = d &
static final String ITEM_NAME_SULFURAS = "Sulfuras, Hand of Ragnaros"; 5 Profiles
import static com.gildedrose.GildedRose.ITEM_NAME_AGED_BRIE; 36 usages > CodeRenovation

import static com.gildedrose.GildedRose.ITEM_NAME_BACKSTAGEPASSES;
import static com.gildedrose.GildedRose.ITEN_NAME_SULFURAS;

import org.approvaltests.combinations.CombinatienApprovals;
import org.junit.jupiter.api.Test;

class GildedRoseTest {

ETest
void vpdateQuality() {

string[] names = new String[1{"", ITEM_NAME_AGED_BRIE, ITEM_NAME_BACKSTAGEPASSES, ITEM_NAME_SULFURAS};

Integer[] sellIns = new Integer[l{-1, 8, 1, 5, &, 18, 11, 49, 58,

Integer[] gqualities = new Integer[1{-1, @, 1, 49, 58, 51};
CombinationApprovals.verifyALllCombinations(
(name, selllIn, quality) -» {

Item[] items;

1 usage
public GildedRose(Item[] items) {
this.items = items;

1 usage
public void updateQuality() {
for (int i = 8; i < items.length; i++) {
if (litems[i].name.equals(ITEM_NAME_AGED_BRIE)
&& 'items[il.name.equals(ITEM_NAME_BACKSTAGEPASSES)) {
if (items[il.quality > @) {
if ('items[il.name.equals(ITEM_NAME_SULFURAS)) {
items[i].quality = items[i].quality - 1;

Item item = new Item(name, sellln, quality); +
GildedRose testee = new GildedRose(new Item[] {item}); +
testee.updateQuality(); } else {

return item;

I items[i].quality = items[il.quality + 1; &)0
names, «
selllns, if (items[il.name.equals(ITEM_NAME_BACKSTAREPASSE
qualities if (items[i].sellIn < 11) { nh
; if (items[i].guality < 56) {
+ items[i].guality = 1 lity + 1;
+ +
¥ 0 Coverage:  GildedRoseTest o —
Crwgs\LI pe11In < 6) { 5% oL
ens[i] .qualit\,f <50 { Element = Class, % Methed, % Ling, %
itens[i].quality - itens[i].quality +1; b com.gildedrose 100% (2/2) 100% (4/4) 100% (33/33)
€ GildedRose W00% (1) 100% (2/2) 100% (28/28)
%& [ ] € ltem 100% (1/1) 100% (2/2) 100% (5/5)

if (items[il.gquality < 50) {

e

DY M ake.-sure you start off with 100%

2 (;iiﬁi;;ghgxggmigmno unreachable code...

if ('items[il.name.equals(ITEM_NAME_BACKSTAGEPASSES)) {
if (items[i].guality > @) {
if (titems[i].name.equals(ITEM_NAME_SULFURAS)) {

items[i).quality = items[il.quality - 1;
ot :
b !
} oelse {

items[i].quality = items[il.quality - items[i].quality;
+
} else {
if (items[il.guality < 58) {
items[i].quality = items[i].quality + 1;
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49, 58] => Aged Brie, 48, 50

49, 51] => Aged Brie, 48, 51

50, -1] => Aged Brie, 49, @

50, 0] => Aged Brie, 49, 1

50, 1] => Aged Brie, 49, 2

50, 49] => Aged Brie, 49, 50

50, 50] => Aged Brie, 49, 50

50, 51] => Aged Brie, 49, 51

60, -1] => Aged Brie, 59, @

60, 0] => Aged Brie, 59, 1

60, 1] => Aged Brie, 59, 2

60, 49] => Aged Brie, 59, 50

60, 50] => Aged Brie, 59, 50

60, 51] => Aged Brie, 59, 51

passes to a TAFKALBEETC concert, -1, -1] => Backstage passes to a TAFKALBGETC concert, -2, 0
passes to a TAFKALSBETC concert, -1, 8] => Backstage passes to a TAFKAL8BETC concert, -2, 8
passes to a TAFKALS8BETC concert, -1, 1] => Backstage passes to a TAFKAL8BETC concert, -2, 8
passes to a TAFKALS8GETC concert, -1, 49] => Backstage passes to a TAFKALSOETC concert, -2, 0
passes to a TAFKALS8GETC concert, -1, 50] => Backstage passes to a TAFKALSOETC concert, -2, 0
passes to a TAFKALS8GETC concert, -1, 51] => Backstage passes to a TAFKALSOETC concert, -2, 0
passes to a TAFKALS8BETC concert, @, -1] => Backstage passes to a TAFKAL8BETC concert, -1, 8
passes to a TAFKALSBETC concert, @, 8] => Backstage passes to a TAFKAL8BETC concert, -1, 8
passes to a TAFKALS8BETC concert, @, 1] => Backstage passes to a TAFKAL8BETC concert, -1, 8
passes to a TAFKALS8BETC concert, 8, 49] => Backstage passes to a TAFKAL8BETC concert, -1, 8
passes to a TAFKAL8GETC concert, O, 58] => Backstage passes to a TAFKAL8BETC concert, -1, 0
passes to a TAFKALS8BETC concert, @, 51] => Backstage passes to a TAFKAL8BETC concert, -1, 8
passes to a TAFKALS8BETC concert, 1, -1] => Backstage passes to a TAFKALB8BETC concert, O, 2
passes to a TAFKALBBETC concert, 1, 0] => Backstage passes to a TAFKALBBETC concert, 8, 3
passes to a TAFKALS8GETC concert, 1, 1] => Backstage passes to a TAFKALBBETC concert, O, 4
passes to a TAFKALBBETC concert, 1, 49] => Backstage passes to a TAFKALBOETC concert® 0
passes to a TAFKALBEETC concert, 1, 58] =» Backstage passes to a TAFKALBBETC conc (t)
passes to a TAFKALBBETC concert, 1, 51] => Backstage passes to a TAFKALBGET, e‘s
passes to a TAFKALS8GETC concert, 5, -1] => Backstage passes to a TAFK N<:bn ert, 4,
passes to a TAFKALS8BETC concert, 5, 8] => Backstage passes to a concert, 4,
passes to a TAFKALS8BETC concert, 5, 1] => Backstage paeges t ALBBETC conéer

passes to a TAFKALSBETC concert, 5, 49] => Backstage TAFKhLSBET

passes to a TAFKALS8BETC concert, 5, 50] => Bac 5 to a TAFKA ert 4
passes to a TAFKALB8BETC concert, 5, @ge passes to a T concert, 4, 51
passes to a TAFKALBBETC concert, é stage nasses TkF L8BETC concert, 5, 1
passes to a TAFKALBOETC congery®é\ EM=> Backstage AFKhLSGETC concert, 5, 2
passes to a TAFKALBOETC &KJ == B ks a to a TAFKALBBETC concert, 3, 3
passes to a TARKALSD ert &, 49 passes to a TAFKAL8BETC concert, 5, 58
passes to concert, &, c stage passes to a TAFKAL8BETC concert, 5, 58
passes to a\JAF 80ETC concert, => Backstage passes to a TAFKAL8GETC concert, 5, 51
passes to a TAFKALBRETC nﬂgis, 1#, -1] => Backstage passes to a TAFKALBGETC concert, 9, 1
passes to a T @c t, 10, 0] => Backstage passes to a TAFKAL8OETC concert, 9, 2
passes to a TAFRNCSGED® concert, 18, 1] => Backstage passes to a TAFKALBBETC concert, 9, 3
passes to a TAFKMPEOETC concert, 18, 49] => Backstage passes to a TAFKALSOETC concert, 9, 50
passes to a TAFKALS8GETC concert, 18, 50] => Backstage passes to a TAFKALSBETC concert, 9, 50
passes to a TAFKALS8GETC concert, 18, 51] => Backstage passes to a TAFKALSOETC concert, 9, 51
passes to a TAFKALS8GETC concert, 11, -1] => Backstage passes to a TAFKALSOETC concert, 16, 0

naccoc o oo
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18:43:55 PIT => INFO : Verbose logging is disabled. If you encounter a problem, please enable it before reporting an issue.
18:43:56 PIT => INFO : Incremental analysis reduced number of mutations by 8

10:43:56 PIT => INFO : Created 2 mutation test units in pre scan

18:43:56 PIT >> INFO : Sending 3 test classes to minion

18:43:56 PIT => INFO : Sent tests to minion

/18:43:57 PIT => INFOD :
18:43:57 PIT >> INFO :
16:43:57 PIT => INFO :

Calculated coverage in 1 seconds.
Incremental analysis reduced number of mutations by 8
Created 2 mutation test units

18:44:81 PIT == INFO : Completed in 6 seconds

- Mutators

> org.pitest.mutationtest.engine.gregor.mutators.ConditionalsBoundaryMuta K)i\,
>> Generated 10 Killed 18 (106%) Q

> KILLED 10 SURVIVED @ TIMED_OUT © NON_VIABLE @

> MEMORY_ERROR © NOT_STARTED © STARTED @ RUN,ERRUR
> NO_COVERAGE 8

> org.pitest.mutationtest.engine.gregor [ﬁ' thMutatur
>> Generated 7 Killed 7 (106%)
> KILLED 7 SURVIVED 0 TIMED_
> MEMORY_ERROR @ NOT_SIQRTED O RUN_ERROR ©
> NO_COVERAGE © %
X; iontest.engine.gregor.mutators.returns.EmptyObjectReturnvalsMutator
‘Qg 1 Killed 1 (108%)
ILCED 1 SURVIVED 0 TIMED_OUT © NON_VIABLE 0

> MERORY_ERROR OT_STARTED O STARTED @ RUN_ERROR O
> NO_COVEJNGE O

@ st.mutationtest.engine.gregor.mutators.NegateConditionalsMutator
enerated 18 Killed 18 (100%)

> KILLED 18 SURVIVED O TIMED_OUT O NON_VIABLE O
MEMORY_ERROR © NOT_STARTED O STARTED © RUN_ERROR @
NO_COVERAGE ©

v

W

- Timings
> pre-scan for mutations : < 1 second
> scan classpath : < 1 second

> coverage and dependency analysis : 1 seconds
> build mutation tests : < 1 second

> run mutation analysis : 4 seconds

> Total : 5 seconds

- Statistics

>> Line Coverage: 36/36 (100%)

> Generated 36 mutations Killed 36 (100%)

»> Mutations with no coverage 8. Test strength 1868%

=> Ran 36 tests (1 tests per mutation)

Enhanced functionality available at https://www.arcmutate.com/

W

Process finished with exit code 0
Open report in browser




Removing clutter

1. Mouse hover - IDE hints at duplication

1 usage
public void vpdateQuality() {
for (int i = 8; i < items.length; i++) {
if (litems[i].name.equaljs( Aged Erie")
&& 'items[i].name.eqfals("Backstage passes to a TAFKALB8OETC concert")) { |

if (items[il.quality i
if ('items[i].name.equals("Sulfuras, Hand of Ragnaros")) {

items[i].quality = items[i].quality - 1;

t
} else {
if (items[il.quality < 50) {
items[il.quality = items[i].quality + 1;

if (items[il.name.equals("Backstage passes to a TAFKALB8OETC concert")) {

if (items[il.sellIn < 11) {
if (items[il.quality < 58) {
items[il.quality = items[i].quality + 1;

public void updateQuality() {
for (int i = 8; 1 < items.length; 1++) {
if ('items[i].name.equals("Aged Brie™)

&& 'items[il.name.equals("Backstage passes to a TAFKALBBETC concert™)) {
if (:Ltems[;].quallty >0 1 Define a constant instead of duplicating this literal "Backstage passes to a TAFKALS0ETC concert” 3 times,
if ('items[i].name.equals("Sulfuras, Hand of

. | Sonarlint: Show issue locations  Alt+Umschalt+Eingabe More actions... Alt+Eingabe

items[i].quality = items[i].quality - 1;
}
H
} oelse {
if (items[i].quality < 50) {

itomelil auality - Stomeldl auadita o -

2. ctrl+alt+c 2 extract constant

public GildedRose(Item[] items) {
thiec itame — ditame:

Epublic static final String ITEM_NAME_AGED_BRIE = "Aged Brie";

I Replace all ocourrences I
Move to another class
T FO0r (INT L = U; I < ITEMS. (e, AN, IF+¥) {

if (litems[i].name.equals(ITEM_NAME_AGED_BRIE]
&& 'items[i].name.equals("Backstage passes to a TAFKALBBETC concert")) {

if (items[il.quality > 8) {
if ('items[i].name.equals("Sulfuras, Hand of Ragnares")) {

items[i].quality = items[il.quality - 1;

I
} else {
if (items[il.quality < 50) {
items[il.quality = items[i].quality + 1;

Mouse hover = IDE hints
ctrl+alt+c 2 extract constant




Removing clutter continued...

F

} iy
I item.quality = item.guality - item.guality; I

1. Mouse hover
- IDE hints

¥
T oelse {

if (item.quality < 50) {
item.quality = item.qu| Replace with '’

1

‘item.quality - itemn.quality’ can be replaced with '0’
Result of "itern.quality - item.quality’ is always '0f

Maore actions...

2. alt+Enter
- IDE actions

}
H

} else {
items[i].guality = items[i].quality - items[i].quality;

}

_ Cleanup code

} else {
if (items[i].quality < 58) { ,
items[i].quality = items[i].qu " Encapsulate field
1 1J-8 L) 1l-8 % Remove braces from 'else' statement

\'-U

} = Replace '=" with '-='

Press Strg+=Q to toggle preview

?

>
»
*

3. Decluttered code

F
} else {
items[i].quality = ©;

B P

Q I alt+Enter 2 IDE actions I




Dealing with the conditional statements

if (litem.name.equals(ITEM_NAME_AGED_BRIE)
&& 'item.name.equals(ITEM_NAME_BACKSTAGEPASSES)) {

ifaddden.quality = 0) {
litem.name.equals(ITEM_NAME_SULFURAS)) {

tem.quality = item.quality - 1;
¥
F
} oelse
if (item.quality < 58) {
item.quality = item.quality + 1;

if (item.name.equals(ITEM_NAME_BACKSTAGEPASSES)) {

ifaldfem.sellln < 11) {
item.quality < 50) {
tem.guality = item.quality + 1;

}

1 faddabem. se11In < 6) {
item.quality < 50) {
tem.quality = item.quality + 1;

I

1. Mouse hover -2 IDE hints

if (item.guality > 8) {
if ('item.name.equals(ITEM_NAME_SULFURAS)) {
Merge this if staternent with the enclosing one.

}

]_ SonarLint: Show issue locations Maore actions...

} else {

2. Refactored code

if ('item.name.equals(ITEM_NAME_AGED_BRIE)
&& litem.name.equals(ITEM_NAME_BACKSTAGEPASSES)) {
if (item.quality > 0 && !'item.name.equals(ITEM_NAME_SULFURAS)) {
item.guality = item.quality - 1;
'
¥ oelse
if (item.quality < 58) {
item.quality = item.quality + 1;

if (item.name.equals(ITEM_NAME_BACKSTAGEPASSES)) {
if (item.sellIn < 11 && item.guality < 50) {
item.quality = item.guality + 1;

if (item.sellIn < & && item.guality < 50) {
item.quality = item.quality + lj




Dealing with the conditional statements continued...

if (litem.name.equals(ITEM_NAME_AGED_BRIE)

§& litem.name_equals(JTEM NAME BACKSTAGEPASSES)) {
I if (item.quality > 8 && 'item.name.equals(ITEM_NAME_SULFURAS)) 1

LECT . U LI LY - LTECT U LTy Ly

I
} else
if (item.quality < 50) {
item.quality = item.quality + 1;

if (item.sellIn < 11 && item.quality < 50)

if (item.sellIn < & && item.guality < 50) {I
z = SQuo LIty T 1J

I
F
F
I

Is the code any better?

* Too much code-juggling (deleting
brackets, moving code, ...)

« Mixing differen things in if-

Statements

* (Code 1s not easier to understand...

Q I ctrl+z / git rollback 1s your friend I




Getting rid of duplication 1. ctrl+shift+Cursor-down
- move code down one line

Ilf (1tems[ l.quality < 58) { I
I items[i .quality = items[i i gual + | if (items[i].quality < 58) {
R R M B Herat BT itens[1].quality = itensl1].quality + 1;
if (items[il.sellIn < 11) { . 1
ms[ ].quality < 50) { if (items[i].name.equals(ITEM_NAME_BACKSTAGEPASSES)) {
. items[i].quality = items[i].quality + 1; : if (items[i].sellIn < 11) {
- } . if (items[i].quality < 58) {
: } : items[i].quality = items[i].quality + 1;
§ : I
: ) { : F
f if (items[i].quality < 58) { E
: items[i].quality = items[i].quality + 1; . if (items[i].sellIn < 6) {
f 1 E if (items[i].guality < 508) {
E } E items[il.quality = items[i].gquality + 1;
2} : ’
?.......................................................f }
} I

Q I ctrl+shift+Cursor-up/down = move code up/down one line I




Getting rid of duplication continued...

if (items[i].quality < 50) 1. ctrl+shift+m =2 extract method
items[il.quality = items[i]l.quality + 1;
i hncreaseQuality|¢ (1);
PASSES)) { if (items[i].name.equals(ITEM_NAME_BACKSTAGEPASSES)) {
— ke . if (items[i].sellIn < 11) {
if (items[i].quality < 50) { if (items[il.quality < 508) {
items[i].quality = items[i].quality + 1; items[il.quality = items[i].quality + 1;
¥ } a a
} }
$FL i T1te o ey T i Cirene Bl Process Duplicates *
= FltemsF;].qua}ltv {‘56} { . if (it 9 Do you want to replace this cccurrence?
items[il.quality = items[il.quality + 1; ite
\ ! 3 Skip Al Cancel
I
¥ 1

Q I ctrl+alt+m =2 extraxct method I




Refactoring new code as well...

1. alt enter =2 simplify

5 usages
private void increaseQuality(int i) {
if (items[il.guality < 58) {
items[il.quality = items[i].quality + 1;

h

} < Remove braces from 'if' staterment

.\'-U

* Encapsulate field

T = Replace '=' with '++'

>
»
¥
»

* Replace '=" with '+='

Press Strg+Q to toggle preview

3. Refactored code

P

@ private void increaseQuality(Item item) {
if (item.quality < 508) {
item.guality++;

by

2. ctrl+alt+p 2 extract method parameter

1 usages
private void increaseQuality(int i) {
if (items[i].guality < 58) {
items[i].quality++;
} Expressions
F iterns
}
iterns[i].quality
items[i].quality++

Q I ctrl+alt+p 2 extract method parameter I




Dealing with the conditional statements , second attempt

ifI{!itens[i].name.equals(ITEH_NAHE_AGED_BRIE]

litems[i].name.equals(ITEM_NAME_BACKSTAGEPASSES)) I{

s L4

if (1items[il.name.equals(ITEM_NAME_SULFURAS)) l
items[i].guality = items[i].quality - 1;

I
I
} else {
increaseQuality(items[il);

11 {items[i].name.equals{ITEH_NAHE_BHCKSTAGEPASSE'}} {
i1 LLETT % 11)F 'L

increaseQuality(items[i]);

if (items[il.sellIn < &) {
increaseQuality(items[i]);

1. alt+Enter 2 IDE actions

if (litem.name.equals(ITEM_NAME_AGED_BRIE)) {
if (!'item.name.equals(ITEM_NA = Fip .equalsQ

>
iF (iten.quality > 0) 1

if ('item.name.equals(I 5 Remove bracesfrom 'if statement
item.quality = item. = Replace with 'Objects.equals()’

]‘ Press S5trg+Qto toggle preview

}

*
?

2. Refactored Code

if (items[i].name.equals(ITEM_NAME_AGED_BRIE)
|| items[i].name.equals(ITEM_NAME_BACKSTAGEPASSES)) {
increaseQuality(items[il]);
if (items[i].name.equals(ITEM_NAME_BACKSTAGEPASSES)) {
if (items[i].sellIn < 11) {

increaseQuality(items[i]);

if (items[i].sellIn < &) {

increaseQuality(items[i]);

} else {




Dealing with the conditional statements continued

if (items[i].name.equals(ITEM_NAME_AGED_BRIE) .
L || items[il.name.equals(ITEM_NAME_BACKSTAGEPASSES)) { 1. alt+Enter - IDE actions
R L L AT 1oL L0 L o 1= O . . . . .
if (items[i].name.equals(ITEM_NAME_BACKSTAGEPASSES)) { for (int i =8; i < items.length; ir+) {

if (items[i].name.equals(ITEM_NAME_AGED_BRIE)
|| items[i].name.equals(ITEN_NAME_BACKSTAGEPASSES)) {
increaseQua b

if (items[i P

AR GRN: o Extract if (items[il.name.equals(..)) >
>

»

>

if (items[i].sellIn < 11) {

increaseQuality(items[i]);

Ry

¢ Bxtract Set from comparison chain

¢ Encapsulate field

W

FPASSES)) {

if (items[i].sellIn < &) { incre

increaseQuality(items[i]);

Flip ".equals()’

|
N

* Inwvert 'if' condition
* Replace || with '8.82"

—
o
\I| \I|

]_ if (item PressStrg+Qtotoggle preview
}oelse { increaseQuality(items[il]);

I IDE action extract if statement I




Wow, unused code!

public void updateQuality() { 4 w5 A v hd i 10026 (2701 100% (6781 20% (35/
for (int i = 0; i < items.length; i++) { Ic GildedRose 100% (1/1) 100% (4/4) 88% (30/, I
if (items[il.name.equals(ITEM_NAME_BACKSTAGEPASSES)) { PO T TOe ey e T ar
increaseQuality(items[i]);
if (items[il.name.equals(ITEM_NAME_BACKSTAGEPASSES)) {
if (items[i].sellIn < 11) {

increaseQuality(items[il);

if (items[i].sellIn < &) o

increaseQuality(items[i]);

I
} else if (items[il.name.equals(ITEM_NAME_AGED_BRIE)) {

increaseQuality(items[i]);

increaseQuality(items[i]);

— [ J [ ]

if (items[i].name.equals(ITEM_NAME_BACKSTAGEPASSES)) { , '
if (items[i].sellIn < 11) { e S ge [ 1 O 1

[ J

if (items[i].sellIn < &) o

increaseQuality(items[il);

}

} else {
if (items[il.quality > @) {
if ('items[i].name.equals(ITEM_NAME_SULFURAS)) {
decreaseQuality(items[il);



So after repeating these steps...

...the code got more readable...

...and most importantly:
contidional statements refer to
the same field!

public void updateQuality() {

fo

c ot d = 0. 4 < jfems lengthn: j++) o

if (items[i].name.equals(ITEM_NAME_BACKSTAGEPASSES)) {
increaseQuality(items[i]);
if (items[il.sellIn < 11) {
increaseQuality(items[i]);

I
if (items[i].sellIn < &) {
increaseQuality(items[i]);
+
} else if (items[i].name.equals(ITEM_NAME_AGED_BRIE)}) {
increaseQuality(items[i]);
} else if (items[i].name.equals(ITEM_NAME_SULFURAS)) {
} else {
reduceQuality(items[i]);

7
J

if (litems[i].name.equals(ITEM_NAME_SULFURAS)) {
items[i].sellIn = items[i].sellIn - 1;

}

1t (1temsli].sellin < 0) 1

if (items[i].name.equals(ITEM_NAME_AGED_BRIE)) {
increaseQuality(items[il);

} else if (items[i].name.equals(ITEM_NAME_SULFURAS)) {
continue;

} else if (items[i].name.equals(ITEM_NAME_BACKSTAGEPASSES))
items[i].quality = g;

I else {
reduceQuality(items[i]);




After some more juggling...

...I ended up with one switch statement!

This 1s WIP, so the presentation stops here.

The next step could be introducing polymorphism

public void updateQuality() {
for (int 1 = 8; 1 < items.length; i++)

switch (items[i].name) {
case ITEM_NAME_BACKSTAGEPASSES:
decreaseSellIn(items[i]);
increaseQuality(items[i]);
if (items[i].sellIn < 18) {
increaseQuality(items[i]);
I
if (items[i].sellIn < 5) {
increaseQuality(items[i]);
I
if (items[i].sellIn < 8) {
items[i].quality = 0;
I
break;
case ITEM_NAME_AGED_BRIE:
decreaseSellIn(items[i]);
increaseQuality(items[i]);
if (items[i].sellIn < 08) {
increaseQuality(items[i]);
I
break;
case ITEM_NAME_SULFURAS:
break;
default:
decreaseSellIn(items[i]);
reduceQuality(items[il]);
if (items[i].sellIn < 8) {
reduceQuality(items[i]);
I

break;



So did my experiment work?

* No typing!
Methodnames, Tests, some deleting and copying -
Pretty much, yeah!

* No thinking!

I had to think only twice, but I did not have to really
understand, what the code does!



S9YIjedos PEIOH



Thank you for your attention!

Contact: philipp.eichenberger@css.ch

Used Resources:

* IntelliJ IDE https://www.jetbrains.com/idea
» Pitest for Mutation Testing https://pitest.org
» Apporoval Tests for Characterization Testing https://approvaltests.com



mailto:philipp.eichenberger@css.ch
https://www.jetbrains.com/idea
https://pitest.org/
https://approvaltests.com/
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