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 Code is written to
— Be compiled, deployed, and executed by users in order to serve
their need

* S0 we make money, get salaries and can buy presents for our
spouses (or children, or cats, or whatever...)

— Be maintained —that is - read and understood by humans so
It can easily and correctly modified
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Motivation

* Functionally correct code can be next to impossible to
maintain...

— The code below correctly reflect a well known text book example.
Which?

public class X{private int y;public X(){y = 0;}public int z(){

return y ;| public void zl(lnt z0){y += z0; }publlc static void main(

Qtrlng[] arcrt,) {X y=new X ();y 21(200) y . 21(0400) System . out. println
("Result is "+ y. Z()) i

— Morale: Write Clean Code
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Detinition: Analyzability (ISO 9126)

The capability of the software product to be diagnosed tfor deficiencies
or causes of failures in the software, or for the parts to be modified to be
identified.

« Basically:
— can | understand the code fast?
— Is my understanding correct?
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How to
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 Clean Code? OF_Code_Guaciry: WTFs/niwure
— Not an exact science !!! B
- Kent Beck: "Code smell” W". ? e e
« WTF measure c ) | W &,
— Certainly partly matter of taste! v | \ _ ,
* Not invented here syndrome... L _{ | ﬂ 1
* Our Take at it T l Sid code. B

— Uncle Bob "Clean Code”
* On Functions and Comments

— Uncle Henrik
* My own prejudices and tastes ©

Clean Code
A Handbook of Agile Software Craftsmanship

CS@AU Henrik Baerbak Christensen
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« We will be looking at game.attackCard(p, aC, dC)

ttttttt : Variant phi

Peddersen: Hand (2), Deck (27)
M: (+2,0)

— For AlphaStone

* My unclean impl:
— Used own test cases
— Developed attackCard

(and other) methods from
scratch

« With inspiration from
student’s code ©

CS@AU Henrik Baerbak Christensen 6
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« attackCard(Player attPlayer, Card attCard, Card defCard)

« (Weird) Choice of data structures in StandardGame
— Battlefield is ARRAY with index O = findus and 1 = peddersen
— Hand is Map with key = player and value = List<Card>

private ArraylList<Card=[] field;

private Map<Player, List<Card>> hand = new HashMap<>();

— The implementation ensures all Cards are instances of
StandardCard, so casts are valid, to access mutators on cards

EiIEi StandardCard atC = (StandardCard) attackingCard;
StandardCard defender = (StandardCard) defendingCard;
atC.lowerHealthBy(defender.getAttack());

defender.lowerHealthBy(atC.getAttack());
CS@AU CrhEviath.getAttackllls



/v TDD TestList => Test Cases
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* My own test suite of AlphaStone, however, removed
all ‘non attack card’ related stuff...

Run: TestAlphaStone

@ 12 | = - Q x 12 o

v + TestAlphaStone (hotstone.cleancode) 34ms

shouldNotAttackWithNonActiveMinion()
shouldNotActwhenNotinTurn()
shouldNotAttackYourOwnMinions()
shouldNotActOnOpponentsBehalf()
shouldRemoveAttackerAlsolfHealthBelow
shouldHaveSeparateDataForFindusAndPe
shouldinitiallyBeFindusinTumn()
shouldRemoveCardForZeroHealth()

- shouldHaveUnoDosTresCardsInitially()

- shouldSupportlteration()

» shouldDrawCardFromDeckWhenTurnBeqgil
shouldAttackWithTresOnDos()
shouldallowFindusToPlayUnol)
shouldBePedderseninTum2()
shouldHaveADeck()

D

CS@AU Henrik Baerbak Christensen 8
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clean-code-lecture-hotstone = SIC - maln  java = hotstone = cleancode € StandardGame

‘E Project ~ €@ = T & — @ TestAlphaStonejava € StandardGame.java % Card.java € TestHelper.java € StandardCard.java
£ v Miclean-code-lecture-hotstone - 9 usages = Henrik Beerbak (m17.racimo) +1
L] > .gradle e @override
£ : gsﬁz 146 of public Status attackCard(Player playerAttacking, Card attackingCard, Card defendingCard) {
E 147 Status status = null;
S > gradle - i
- N out 1 Y7 Js att ng
" src 1 if (playerAttacking == Player.FINDUS) {
~ Kgmain 15 if (attackingCard.getOwner() != Player.FINDUS) {
“ java 151 status = Status.NOT_OWNER;
~ = hotstone 152 Toelse {
+ I cleancode 153 if (defendingCard.getOwner() == Player.FINOUS) {
€ StandardCard 15 status = Status.ATTACK_NOT_ALLOWED_ON_OWN_MINION;
155 } oelse {
> framework 15 if (Player.FINDUS != playerInTurn) {
> standard 157 status = Status.NOT_PLAYER_IN_TURN;
i package-info.java 15 } else {
v Fatest 15 if (lattackingCard.isActive()) {
e java il status = Status.ATTACK_NOT_ALLOWED_FOR_NON_ACTIVE_MINION;
~ [ hotstone 161 } oelse {
v [ cleancode 162 StandardCard ac = (StandardCard) attackingCard;
& Testalphastone 163 StandardCard dc = (StandardCard) defendingCard;
¥ LSRR 1 /7 us ottocks the card
d'.'l.'estAIphaStone 165 ac.lowerHealthBy(dc.getAttack());
. i iy 1 dc.lowerHealthBy(ac.getAttack());
2 -gitignore N
build.gradle - .
5 CleanCode-attack.xlsx B J/remave defeated
gradlew 1 if (ac.getHealth() <= 8)
2 gradlew.bat 17 field[8].remove(ac);
> 1l External Libraries o if (8 >= de.getHealth())
> @ Scratches and Consoles. 172 field[1].remove(de);
u - 2~ =
‘g Run: TestAlphaStone
ﬁ_ Plw@ | = == [ORNTNT - 3 v Tests passed: 15 of 15 tests - 34ms
. v« TestAlphaStone (hotstone.cleancode)  34ms Jusr/1ib/jvm/java-1.17.8-openjdk-amds4/bin/java
g shouldNotAttackWithNonActiveMinion 2= m
£ /i shouldNotActWhenNatinTumn() 1ms | Process finished with exit code 8
2 shoulc ttackYourQ ini ) 1ms
: shouldNotActOnOppenentsBehalf() 1ms
. # shauldRemnveattackeralsnlfHealthRelr 1 <
P Git b Run  ZTODO @ Problems [ Terminal {3 Services 4, Build % Dependencies
|0 Tests passed: 15 (18 minutes ago)

CS@AU Henrik Beerbak Christensen

The Method

@verride
public Status attackCard(Player plaverittacking, Card sttackingCard, Card defendingCard) {
Status status = null;
7/ Handle Findus attacking
if (playerAttacking == Player.FINDUS) {
if (attackingCard.getOuner() != Player.FINDUS) {
Status = Status.NOT_GWNER;
3 else
i (defendingCard.getOuner() == Player.FINDUS) {
Status = Status.ATTACK_NOT_ALLOWED_GN_OWN_MINION;
} else
if (Player.FINDUS |= playerInTurn) {
status = Status.NCT_PLAYER_IN_TURN;
}oelse {
if (tattackingCard.isActive()) {
status = Status.ATTACK_NOT_ALLOWED_FOR_NON_ACTIVE_MINION;
¥ else {
StandardCard ac = (StandardCard) attackingCard;
StandardCard dc = (StandardCard) defendingCard;
71 Findus attacks the card
ac.louerHealthBy(dc.getAttack());
de.lowerHealthBy (ac.gethttack());

/1 remove defeated minions

if (ac.getiieslth() <= 9)
Field[o]. remove(ac);

if (0 >= dc.getHealth())
Field[1].remove(de);

// togele the active flag of attacker
ac.setActive(false);

status = Status.OK;

}
}

by
3 else {7/ it is peddersen attacking
if (attackingCard.getOuner() != Player.PEDDERSEN) {
status = Status.NOT_GWNER;
3 else {
if (defendingCard.getOnner() == Player.PEDDERSEN) {
Status = Status.ATTACK_NOT_ALLOWED_GN_OWN_MINION;
} else
i (Player.PEDDERSEN I= playerInTurn) {
status = Status.NCT_PLAYER_IN_TURN;
} else
if (tattackingCard.isActive()) {
status = Status.ATTACK_NOT_ALLOWED_FOR_NON_ACTIVE_MINION;
¥ else {
StandardCard atC = (StandardCard) attackingCard;
StandardCard defender = (StandardCard) defendingCard;
7/ Findus attacks the card
atC.lowerHealthBy (defender. getAttack());
defender. lowerHealthBy(atC.getAttack());

/1 remove defeated minions

if (atC.getHealtn() <= @)
#ield[1].remove(atC);

if (defender.getealth() <= 0)
#ie1d[0]. remove(defender) ;

// togele the active flag of attacker
atC.setActive(false);

status = Status.OK;

1
1

1
return status;

Functionally correct
AlphaStone attack!

(Also on BS.)
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Clean Code Properties

A Classification Template
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« An attempt at systematics...

Wanted property is OK Example/argument
Small

Do One Thing

One Level of Abstraction

Use Descriptive Names

Keep Number of Arguments Low
Avoid Flag Arguments

Have No Side Effects

Command Query Separation
Prefer Exceptions to Error Codes
Don't Repeat Yourself

Do the Same Thing, the Same Way
Name Boolean Expressions
Bail out Fast

Arguments in Argument Lists

CS@AU Henrik Baerbak Christensen 11
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 Small
— Make it do 1-5 logical steps / ‘functional nuggets’

Do One Thing
— Do one thing, do it well, do it only! Keep focus!

* One Level of Abstraction
— The dean does not edit spelling errors in my slides!

« Use Descriptive Names
— Tell the one thing it does! Do not tell anything else

« Keep Number of Arguments low

— 0-1-2 maybe three arguments. No more. If more, your method
does more than one thing!



V4V DOT + OLOA
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« Think code as a military hierarchy

— General; overall movement of armies

» Major: executive of battalions
— Private: wading through mud

« Example: A Point-of-Sales system / "Fgtex kasse”

— Goal: LiDL
. Heegeradhlerstr. 1

 Scan purchased items Vo-Sa 8121 U 30 geschlossn
ER
 Produce till receipt Blo-paterdrine 1128
. Jacobs Krtin. Kréftig 1,98 A
« Update warehouse inventory Ninera s st11] 00
ptand 0,25 BN i 0,50 8
2x 0:8 7 S ST
zu zahlen 10,54

CS@AU Henrik Baerbak Christensen 13
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pu
Overall Algorithm level

‘General’

n icemTohdd) { . . . ibeoerihlersttl'&el
TillReceipt handling level I, s e Lo

( . ’
Major Milchaischget rank 3
. : : Bio Haferdrink '
currentReceipt . em Jacobs Krtin. Kréftig
Mineraluasser stili
2x 0,19
Pfand 0,25 EM
2x 0,25

em) {
S.MineralWater) {

Low level computation

level
‘Private’

CS@AU Henrik Baerbak Christensen 14
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« Avoid Flag Arguments
— produceWebPage(true, true, false); Huh???
— Boolean arguments says "do more than one thing!” Right?

« Have No Side Effects

— Do not do hidden things / hidden state changes
« |t will fool the client; and will hide weird bugs

— EX: init a session; modify the object passed as argument
 If it does, the descriptive name, should reflect it!
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« Command Query Separation
— Setters and Getters Accessors and Mutators
— Query: no state change!!! Return a value.
— Command: no return value(hm) Change the state

» Prefer Exceptions to Error Codes

— Not ‘int addPayment(int amount)’ that returns error code 17 in
case it is an illegal coin

* Networking is an exception — it cannot propagate exceptions
 Don’t Repeat Yourself

— Avoid Duplicated Code
« To avoid multiple maintenance problem



Don’t Repeat Yourself
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e Thatis

Avoid Duplication

eoverrid
public Status attackCard(Player playerAttacking, Card attackingCard, Card defendingCard) {
Status status = null;
7/ Manale findus attacking
if (playerattacking == Player.FINDUS) {
1F (attackingCard.getOuner() t= Player.FINDUS) {

) else ¢
iF (defendingCard.getOuner() == Player.FINDUS) {
LLOWED_ON_OWN_MINION;

status = Status ATTACK_NOT_&
[ ) 3 else {
£F (Player.FINOUS 1= playerInTurn) {
status = Status.NOT_PLAYER_IN_TURN;
n 3 else {
if (tattackingCard.isActive())
status =

Status.ATTACK_NOT_ALLOWED_FOR_NON_ACTIVE_MINTON;

3 else ¢
Standardcard ac = (StandardCard) attackingCard;
StandardCard dc = (StandardCard) defendingCard;
77 Finaus attacks th

.
e card
M |t| p I e ac.ToverHeal tnBy (dc. getattack());
l I de LonerHeal ey (ac getattack());
1/ resove aatested minions
i X 2] ) @)
ie1dfo). )
if
field[1].remove(dc);

m al n te n an Ce [t

status = Status.ok;
i

3
3
3
TRl } else { // ====x it is peddersen attacking
iF (attackingCard.getOuner() 1= Player.PEDDERSEN) {
OWMIER;

status = Status.NOT_(
i

else ¢
i¥ (defendingCard.getOuner() == Player.PEDDERSEN) {

status = Status.ATTACK_NOT_ALLOWED_ON_OWN_MINION;
3 else

i¥ (Player.PEDDERSEN I= playerinTurn) {
— status = Status.NOT_PLAYER_IN_TURN;
3 else ¢
if (:attackingCard.isactive()) {
Stat

status tus . ATTACK_NOT_ALLOWED_FOR_NON_ACTIVE_MINION;
) else ¢

StandardCard atC = (StandardCard) attackingCard;

StandardCard defener = (StandardCard) defendingCard;

.
7/ Findus attacks the card
atC. lowertealtngy (defender . getattack());
defender. lowerHealthBy (atC.getattack());

1/ remove deseated minions

iF (atC.getHealtn() <= ©)
#ield[1].renove(atC);

if (defender.gethealtn() <= 0)
#ie1d[o].remove (defender) ;

// toggle the active flag of attacker
atC.setactive(false);

status = Status.ok;
i
¥

}
i

CS@AU Henrik Baerbak Christensen 17
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@0verride

public Status attackCard({Player playerAttacking, Card attackingCard, Card

Status status = null;
f/ Handle findus attacking
if (playverAttacking == Player.FINDUS) {
if (attackingCard.getOuwner() != Player.FINDUS) {
status = Status.NOT_OWNER;
} else {
if (defendingCard.getOuwner() == Player.FINDUS) {
status = Status.ATTACK_NOT_ALLOWED_ON_OWN_MINION;
} else {
if {Player.FINDUS != playerInTurn) {
status = Status.MNOT_PLAYER_IN_TURN;
} else {
if (lattackingCard.isActive()) {
status = Status.ATTACK_NOT_ALLOWED_FOR_NON_ACTIVE_MINION;
} else {
StandardCard ac = (StandardCard) attackingCard;
StandardCard dc = (StandardCard) defendingCard;
// Findus attacks the card
ac.lowerHealthBy(dc.getAttack());
dc.lowerHealthBy(ac.getAttack());

// remove defeated minicons

if (ac.getHealth() <= @)
field[@].remove(ac);

if (@ »= dc.getHealth())
field[1].remove(dc);

// toggle the active flag of attacker
ac.setActive(false);

status = Status.OK;
¥
s

H

¥
} else { //f ===== it is peddersen attacking

if (attackingCard.getOwner() != Player.PEDDERSEN) {

status = S5tatus.NOT_OWNER;
} else {

CS@AU if (defendingCard.getOwner() == Player.PEDDERSEN) {

status = Status.ATTACK_NOT_ALLOWED_ON_OWN_MINION;
T aleca I

In Detall

defendingCard) {

18
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Clean Code

Additions by Uncle Henrik
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* One symptom on duplicated code is the use of
‘arguments’ in the method/class names
— addOneToX(int x); addTwoToX(int x); addThreeToX(int x); ???

@0verride
public Status attackCard(Player playerAttacking, Card attackingCard, Card defendingCard) {
Status status = null;
// Handle findus ottocking
if (playerAttacking == Player.FINDUS) {
return handleAttackForfjpdus(attackingCard, defendingCard);
} else { // ===== it isgheddersen ottocking
return peddersensAtfacking(defendingCard, attackingCard);

}

q

An argument

appears as part of
the method name

CS@AU Henrik Baerbak Christensen




/v Do the Same Thing, the Same Way
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« Akin to Uncle Bob’s Do One Thing but not quite...

Do the same thing, the same way

EOverride
® Why? public Status attackCard(Player playerAttacking, Card attackingCard, Card defendingCard) {
Status status = null;

—_ Analyzablllty [ igdus attocking

if (playerAttacking =

FINDUS) {
return handleAttackForFindus(attackingCard, defendingCard);

— } else { // ===== it is peddersen attocking

returnW{defendingCard, attackingCard);
« WarStory }

I

— DSE ‘string copy’

CS@AU Henrik Beerbak Christensen 21
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Do the same thing, the same way

« Within classes you have the option to either

privagte boolean moveRBedUnit( Position from,

- Use accessor methOd ; =P |[(unitMap.get (from)| !'= null &&

Tworld. get (to) .getTypeString () .eqg

— Or direct data structure access ~\ unitMap.get (from) .getowner () == B

. lgetTileAt (to) .getTypeString () .eq
e Do same thlng Same way... |qetUr1ith{from} .getMoveCount () >=
ath.abs(from.getColumn () - to.ge

— Use the access method Math.abs ({from.getRow() - to.getRo
) !' to.equals (from) ) {
» Allows changing datastructure!

// Bystem.out.println("--> "+ getUnitAt

// 1f the to tile is free or 1ts unit 1
if ( getUnitAt(to) == null )} {

CS@AU Henrik Baerbak CH // move is allowed to proceed to move
11 FMare 11t ifte . 11m FMam et (Feeml y -
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* Do the same thing the same way...
— Global consistency in all respects is difficult ©

curiosum

— Do statements end in a dot or not?
— Is ‘up-to-date’ with or without dashes..

CS@AU Henrik Baerbak Christensen
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/v Name Boolean Expressions
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* Boolean expressions are difficult to read!

f/ System.out.println{("—--> move from " + from + " to "+tao):

if (unitMap.get(from) '= null &&
'world.get (to) .getTypeString () .equals (GameConstants. CEANS) &&
unitMap.get (from) . getOwner () == Plaver.RED &&
'getTileAt (to) .getTypeString () .equals (GameConstants . MCUONTATHS) &&
getUnithAt (from) . getMoveCount ()} >= 1 &&
Math.abs (from.getColumn() - to.getColumn()) <= 1 &&
Math.abs (from.getRow() - to.getBRow()) <= 1 &&
' to.equals(from) ) {

ff System.out.println{("—--> "+ getUnitAt(to) + " / " + getPlaverInTurni()):

ff 1if the to tile is free or its unit is not my own [(not stacking)
if ([ getUniti4t(to) == null ) {

— One big ball of mud of && between boolean computations @

CS@AU Henrik Baerbak Christensen 24
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 Name each subexpression so we can read what it is!

Give each boolean expression a name.

Make name positive!

boolean isOwningAttackingCard =

attackingCard.getOwner() == playerAttacking;
if (!isOwningAttackingCard) return Status.NOT_OWNER;

boolean isOwningDefendingCard =

defendingCard.getOwner() == playerAttacking;

{ 7’
if (isOwningDefendingCard) return Status.ATTACK_NOT_ALLOWED_ON_OWN Do not put ‘not’ into the
Boolean name:
boolean isItAttackersTurn = iSNOtMyCGI"d
getPlayerInTurn() == playerAttacking; .
if (!isItAttackersTurn) return Status.NOT_PLAYER_IN_TURN; then What IS

if (! isNotMyCard) ... ???

CS@AU Henrik Beerbak Christensen
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And Help from My Friends

Tip of the Day - + X

|_'=; Did you know ... ?

The Extract Variable refactoring helps you simplify complicated

statements in your code. For example, in the code fragment below, you
can select an expression in the code:

myEditorPane.setBorder(BorderFactory.createEmptyBorder(5, 5, 5, 5));|

and press Ctri+Alt+V (Refactor | Extract | Variable...). This will result in
the following:

new JEditorPane();
Declarefinal e jitable(false);
myEdit. Pane.setEditorKit(new HTMLEditorKit());
Border = BorderFactory.createEmptyBorder(5, 5, 5, 5);
myEditorPane.setBorder(emptyBorder);

Show Tips on Startup

Previous Tip ] Next Tip } Close

Henrik Baerbak Christensen

CS@AU 26



/v Bail out fast

AARHUS UNIVERSITET

 When lots of conditions must be checked, | often see
deep nesting of If  « woemssaciine - eisverevons

status = Status . NOT_COWNER;
T else {
1f (defendingCard.getOwner() == Player.FINDUS) {
status = Status.ATTACK_NOT_ALLOWED_ON_OWN_MINION;
} else {
if (Player.FINDUS != playerInTurn) {
status = Status.NOT_PLAYER_IN_TURN;
T else {
if (lattackingCard.isfctive()) {
status = Status.ATTACK_NOT_ALLOWED_FOR_MNON_ACTIVE_MINION;

} else {
. . . StandardCard ac = (StandardCard) attackingCard;
Emplr'cal StUd|eS ShOW that StandardCard dc = (StandardCard) defendingCard;
// Findus attacks the card
ac.lowerHealthBy({dc.getAttack());
humans CannOt Cope We” dc.lowerHealthBy(ac.getAttack());
With nest|ng Ievels deeper // remove defeated minions
if (ac.getHealth() <= @)
field[@].remove(ac);
than 1'2 ! if (@ »= dc.getHealth())

Ffield[1].remove(dc);

/f toggle the active flag of attacker
ac.sethActive(false);

status = Status.0K;

L You can write it, but
: cannot maintain it

CS@AU Henrik Beerbak Christensen 27
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« Flatten it, by bailing out as soon as an answer can be
computed

Bail out fast

boolean isOwningAttackingCard =
attackingCard.getOwner() == playerAttacking;
) if (!isOwningAttackingCard) return Status.NOT_OWNER;

> boolean isOwningDefendingCard =
defendingCard.getOwner() == playerAttacking;
if (isOwningDefendingCard) return Status.ATTACK_NOT_ALLOWED_ON_OWN_MINION;

boolean isItAttackersTurn =
getPlayerInTurn() == playerAttacking;
if (lisItAttackersTurn) return Status.NOT_PLAYER_IN_TURN;

CS@AU Henrik Beerbak Christensen 28



/v Agile Method Development
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« Like any other creative process, you do not do it in one
prilliant step!

« Kent Beck:

— Clean code that works but not in that order
 Make it work, then make it clean

— Commit horrible sins, and then clean up the mess
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Analysis



- Five minutes:. Spot properties

AARHUS UNIVERSITET

@0verride
public Status attackCard(Player playerAttacking, Card attackingCard, Card defendingCard) {

One Level of Abstraction

Use Descriptive Names

Keep Number of Arguments Low
Avoid Flag Arguments

Have No Side Effects

Command Query Separation
Prefer Exceptions to Error Codes
Don't Repeat Yourself

Do the Same Thing, the Same Way
Name Boolean Expressions

Bail out Fast
Arguments in Argument Lists

CS@AU

Her

Status status = null;
f/ Handle findus attacking
if (playverAttacking == Player.FINDUS) {
if (attackingCard.getOuwner() != Player.FINDUS) {
status = Status.NOT_OWNER;
} else {
if (defendingCard.getOuwner() == Player.FINDUS) {
status = Status.ATTACK_NOT_ALLOWED_ON_OWN_MINION;
} else {
if {Player.FINDUS != playerInTurn) {
status = Status.MNOT_PLAYER_IN_TURN;
} else {
if (lattackingCard.isActive()) {

Wanted property is OK Example/argument status = Status.ATTACK_NOT_ALLOWED_FOR_NON_ACTIVE_MINION;
Small } else {
Do One Thing StandardCard ac = (StandardCard) attackingCard;

StandardCard dc = (StandardCard) defendingCard;
// Findus attacks the card
ac.lowerHealthBy(dc.getAttack());
dc.lowerHealthBy(ac.getAttack());

// remove defeated minicons

if (ac.getHealth() <= @)
field[@].remove(ac);

if (@ »= dc.getHealth())
field[1].remove(dc);

// toggle the active flag of attacker
ac.setActive(false);

status = Status.OK;
¥
s
H
¥
} else { //f ===== it is peddersen attacking
if (attackingCard.getOwner() != Player.PEDDERSEN) {
status = S5tatus.NOT_OWNER;
} else {
if (defendingCard.getOwner() == Player.PEDDERSEN) {

status = Status.ATTACK_NOT_ALLOWED_ON_OWN_MINION;
T aleca I
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My Analysis

Wanted property is OK Example/argument

JSmall No About 3 full screens of code is quite a lot

|Do One Thing No (yes) Does validation, attacks, minion removal (but supposed to!)

|One Level of Abstraction No It does it all! Like data structure manipulations directly

|Use Descriptive Names No ac and dc are short, undescriptive names, (currents?)

|Keep Number of Arguments Low Yes

|Avoid Flag Arguments Yes

|Have No Side Effects Yes No side effect except given by specification, which is Ok

|Command Query Separation Yes (mutator) Returns a value, but it is the outcome of the mutation

|Prefer Exceptions to Error Codes n/a

|Don't Repeat Yourself No A horrible src-code-copy of the full algorithm! Removal code duplicated
|Do the Same Thing, the Same Way No

|Name Boolean Expressions No No expression is named. Not soo bad here, as they are all one-liners
|Bail out Fast No Deep nesting level lowers analyzability

Arguments in Argument Lists Yes No ‘attackByFindus(...)" and 'attackByPeddersen(...)’ methods

CS@AU

Henrik Baerbak Christensen

@0verride

public Status attackCard(Flayer playerAttacking,
Status status = null;
/7 Handle findus attacking
i1f (playerAttacking == Player.FINDUS) {
if (attackingCard.getOwner() != Player.FINDU
status = Status.NOT_OWNER;
T else {
if (defendingCard.getOwner() == Player.FIN
status = Status.ATTACK_NOT_ALLOWED_ON_OW
T else {
if {(Player.FINDUS != playerInTurn) {
status = Status . MOT_PLAYER_IM_TURN;
T else {
if (lattackingCard.isActive()) {
status = Status . ATTACK_NOT_ALLOWED_F
T else {
StandardCard ac = (StandardCard) att
StandardCard dc = (StandardCard) def
// Findus attacks the card
ac.lowerHealthBy(dc.getAttack());
dc.lowerHealthBy(ac.getAttack());

// remove defeated minions

if (ac.getHealth() <= @)
field[@].removelac);

if (8 »= dc.getHealth())
Field[1].remove(dc);

f/ toggle the active flag of attacke
ac.setActive(false);

status = Status.0K;
}
¥
}

¥
} else { // ===== it iz peddersen attacking
if (attackingCard.getOwner() != Player.PEDDE
status = Status.NOT_OWNER;
T else {
if (defendingCard.getOwner() == Player.PED
o e o Cdmdre ATTACE BT AL L SWIER AR L
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Refactoring Session

Screencasted Coding Session



ot Let us clean up...

AARHUS UNIVERSITET

File Edit Vview Navigate Code Refactor Build Run Tools Git Window Help

! ! src - main java hotstone = cleancode € StandardGame 'm attackCard
3 Project % — & TestAlphaStone java ¢ standardGame.java (T Card.java & TestHelper.java ‘© StandardCard.java
2 ~ .: ([ o fprojffrsproje 142 return Status.ok;
[ > Il .gradle 143 T
. > I .idea 144
E > I build 9 usages = Henrik Baerbak (m17.racimo) +1
§ > mgradle 145 @override
= > MEout public Status attackCard(Player playerAttacking, Card attackingCard, Card defendingCard) {
v [usrc Status status = null;
v I:ma.ln // Hondle findus attocking
v [ java

if (playerAttacking == Player.FINDUS) {
if (attackingCard.getOwner() != Player.FINOUS) {
status = Status.NOT_OWNER;
52 } else {

~ [ hotstone
~ [ cleancode
© StandardCard

‘e StandardGame o
> [ framework 3 if (defendingCard.getOwner() == Player.FINDUS) {
> [Im standard status = Status.ATTACK_NOT_ALLOWED_ON_OWN_MINION;
i package-info.java } else {

56 if (Player.FINDUS != playerInTurn) {
status = Status.NOT_PLAYER_IN_TURN;
}oelse {
if (lattackingCard.isActive()) {

status = Status.ATTACK_NOT_ALLOWED_FOR_NON_A Fi n d Scree n Ca StS O n t h e Wee k

v [ptest
~ [ java
~ [n hotstone
~ [ cleancode
€ TestAlphaStone 160

A4 standa 161 else
[n standard T {
€ TestAlphaStone 162 StandardCard ac = (StandardCard) attackingCa
> [m utility StandardCard dc = (StandardCard) defendingCg SC h ed u Ie '
H

i3 .gitignore 164 // Findus ottacks the card

« build.gradle ac.lowerHealthBy(dc.getAttack());
i CleanCode-attack.xlsx 166 dc.lowerHealthBy(ac.getAttack());
B gradlew 57

& gradlew.bat
> lln External Libraries
> U Scratches and Consoles

// remove defeoted minions
169 if (ac.getHealth() <= @)
field[o].removelac);

v if (8 »= dc.getHealth())
5
L Run: TestAlphaStone
ﬁ_ | RV - M L R [CINTSNTINE - § + Tests passed: 15 of 15 tests - 30ms
~ + TestAlphaStone (hotstone.cleancode) 30ms fusr/lib/jvm/java-1.17.8-openjdk-amd64/bin/java ...
AN + shouldNotAttackWithNonActiveMinion 22 m=
E F + shouldNotActWhenNotinTurn() 2ms Process finished with exit code 8
2 + shouldNotAttackYourOwnMinions()

CS@AU Henrik Beerbak Christensen 34



/v 45-60 Minutes Later
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@0verride
public Status attackCard(Player playerAttacking, Card attackingCard, Card defendingCard) {

Status status = isAttackPossible(playerAttacking, attackingCard, defendingCard);
if (status != Status.O0K) return status;

executeAttack(attackingCard, defendingCard);
return Status.0K;

Wanted property is OK Example/argument
Small

Do One Thing

One Level of Abstraction

Use Descriptive Names

Keep Number of Arguments Low
Avoid Flag Arguments

Have No Side Effects

Command Query Separation
Prefer Exceptions to Error Codes
Don't Repeat Yourself

Do the Same Thing, the Same Way
Name Boolean Expressions

Bail out Fast

Arguments in Argument Lists

CS@AU Henrik Baerbak Christensen 35
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boolean isOwningAttackingCard =
attackingCard.getOwner() == playerAttacking;
if (!isOwningAttackingCard) o
return Status.NOT_OWNER;

boolean isOwningDefendingCard =
defendingCard.getOwner() == playerAttacking;
if (isOwningDefendingCard) {
return Status.ATTACK_NOT_ALLOWED_ON_OWN_MINION;

boolean isItAttackersTurn =
getPlayerInTurn() == playerAttacking;
if (!isItAttackersTurn) {
return Status.NOT_PLAYER_IN_TURN;

boolean isAttackingCardActive =
attackinagCard.isActive();
if (!isAttackingCardActive) {
return Status.ATTACK_NOT_ALLOWED_FOR_NON_ACTIVE_MINION;
+

return Status.0K;

Next level methods

private Status isAttackPossible(Player playerAttacking, Card attackingCard, Card defendingCard) {‘

private void executeAttack(Card attackingCard, Card defendingCard) {
reduceCardHealth(attackingCard, defendingCard.getAttack());
reduceCardHealth(defendingCard, attackingCard.getAttack());

removeCardIfDefeated(attackingCard);
removeCardIfDefeated(defendingCard);

deactivateCard( attackingCard);

t___private void deactivateCard(Card attackingCard) {
((StandardCard)attackingCard).setlActive(false);
}

r
private void reduceCardHealth(Card card, int attackvValue) {

StandardCard stdCard = (StandardCard) card;
stdCard.lowerHealthBy(attackvValue);

r
private void removeCardIfDefeated(Card card) {

if (card.getHealth() <= 8) {

field[card.getOwner().ordinal()].remove(card);

CS@AU
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Afterthoughts



eV The Two Codebases

AARHUS UNIVERSITET

« TDD produce two large codebases
— The production code
— The test code

* The properties of clean code apply to both
— You want to be able to read test code also! (Analyzability)

— Except one property:  Arguments in Argument Lists
* In test code, you often ‘hardwire parameters’ / no abstraction

« Example: "private void moveRedArcherToPosition45()”

— Encapsulates the moves of particular unit to particular position in order
to do testing!



