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Refactoring
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(Some slides removed by M. Hicks)

Refactoring

+ Example:

— a program to calculate and print a
statement of a customer’s charges at a
——videostofpe —



Class Diagram Movie

public class Mvie {
public static final int CH LDRENS = 2;
public static final int REGULAR = O;
Rental public static final int NEWRELEASE = 1;

r-daysRented : int private String _title;
private int _priceCode;

+statement() +getDaysRented (): int ———— ——————— —— —————— ——"/————0—0——
public Mvie( String title, int priceCode ) {
_title =title;
* _priceCode = priceCode;

}
1 public int getPriceCode() {
return _priceCode;

}
ublic void setPriceCode( int ar
-priceCode : int _priceCode = arg;

A\
Movie

}
+getPriceCode (): int publ Irgt Slt’:'ll n?i ?leEETI tle() {
) _




Rental

class Rental {
private Mvie _novie;
private int _daysRented,

public R_ent al ( vai e novie, int daysRented ) {
—:day—sm:—day—slm;—
i)ubl ic int getDaysRented() {
return _daysRented;
i)ubl ic Mvie getMvie() {
- return novie; 0000000000000

}
}

Customer

cl ass Custoner {
private String _naneg;
private Vector _rentals = new Vector();

public Custoner( String nane ) {
_hame = nane;

public void addRental ( Rental arg ) {
_rental s. addEl enent ( arg );

}
public String getName() {

return _nane;

}



Customer::statement() Customer::statement()

public String statenent() {

doubl e total Amount = O; /1 add frequent renter points
int frequentRenterPoints = 0; f requent Rent er Poi nt s++;
Enuneration rentals = _rentals.elenments(); /1 add bonus for a two day new rel ease rental
String result = “Rental Record for ™ + getName() + “\n"; if ((each.getMvie().getPriceCode() == Movie. NEW RELEASE) &&
while (rentals.hashoreEl ements()) { each. get DaysRented() > 1) frequent Rent er Poi nt s++;

Gl @ @ 0 /AR = O /1 show figures for this rental

Rental each = (Rental)rentals.nextEl enent(); g X .

result += "\t~ + each.getMuvie().getTitle() + “\t” +
+ 0"

switch (each. get Movie().getPriceCode()) { total Anpunt += t hi sAmount ;

case Myvie. REGULAR }
t hi sAmount += 2;
if (each. get DaysRented() > 2) /1 add footer |ines
b eath sAmount += (each. get DaysRented() - 2) * 1.5; result += “Anount owed is ™ + String.val uedf( total Amount ) + “\n~;
Ir GELS result += “You earned “ + String.valueX( frequentRenterPoints ) +
@8R 1 @, NEV\LRFLEASE‘ . v frequent renter points”;
t hi sAmount += each. get DaysRent ed() 3; X
br eak; return result;
case Movi e. CH LDREI }
t hi sAmount += 1.5;
if (each. getDaysRented() > 3)
t hi sAmount += (each. get DaysRented() - 3) * 1.5;
br eak;




~— Refactoring

Refactoring

statement()

. gzrr?rig]rll?g Is rotten in the state of

—What is it?

L [foral rentals]

L]

getMovie ()
getPriceCode () |_|
getDaysRented ()




Refactoring Refactoring

* |ssues: * |dea:

— not object-oriented — If the code is not structured conveniently to
— statement( ) routine does too much add a feature, first refactor the program to

— Customer class is a blob ) !

. e the feature.
— potentially difficult to make changes

—e.g., HTML output
—e.g., new charging rules




Refactoring Refactoring

* First step: * Decompose st at enent () method:

— Build self-checking tests. — Extract logical chunk of code as a new
method.

——=Apply ExtractMethod.




« class Custoner { Refactorlng

public String statenent() {
doubl e t ot al Anbunt H
int frequentRenterPoints = 0; . class Customer {
Enuneration rentals = _rentals.elements();
String result = “Rental Record for “ + getName() + “\n~; i ;
public String statement() {
while (rentals. hasMreEl enents()) { doubl e total Amount = 0;
doubl e t hi sAnbunt = 0; int frequentRenterPoints = 0;
Rental each = (Rental)rental s. next El enent(); Enuneration rentals = _rental s. el enents();
String result = “Rental Record for “ + getNane() + “\n~;

———————Hdetermhearpuits fereathHHRe—™>™ M M
Je 1 while (rental s. hasMoreEl enents()) {
case Mvie. REGULAR doubl e t hi sAnount = 0;

t hi sAmount += 2;
if (each. getDaysRented() > 2)
thi sAmount += (each. get DaysRented() - . R B i )
br eak thi sAmount = anount For ( each );
case Movi e. NEW RELEASE:
thi sAmount += each. get DaysRented() * 3;
br eak
t hi sAmount += 1.5;
if (each. getDaysRented() > 3)
thi sAmount += (each. get DaysRented() -
br eak;

Rental each = (Rental)rentals. nextEl enent();




Refactoring Refactoring

class Customer { C Complle and teSt'

private doubl e anpunt For( Rental each ) {
doubl e thi sAmount = 0 - Sma” Steps
switch (each. get Mvie().getPriceCode()) {
case Myvie. REGULAR:
hi sAmount

thi sAnount  += (each. get DaysRented() - 2) * 1.5; . What do we do next')

br eak;
case Movi e. NEW RELEASE:

t hi sAnobunt += each. get DaysRented() * 3;

br eak;
case Movi e. CH LDRENS:

thi sAnpunt += 1.5;

if (each. getDaysRented() > 3)

t hi sAnpunt += (each. get DaysRented() - 3) * 1.5;
br eak;

return thi sAnount




Refactoring

* Rename variables in anount For () :
— Enhance readability.

Refactoring

class Customer {

private doubl e ambunt For( Rental each ) {
doubl e t hi sAnount = 0;
switch (each. get Movi e().getPriceCode()) {
case Mvie. REGULAR
thi sAmount += 2;
if (each.getDaysRented() > 2)
_ * .
- e,
case Myvie. NEW RELEASE:
t hi sAnount += each. get DaysRented() * 3;
br eak;
case Mvi e. CHI LDRENS:
t hi sAnount += 1.5;
if (each.getDaysRented() > 3)
t hi sAmount += (each. get DaysRented() - 3) * 1.5;
br eak;

return thi sAnount;
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Refactoring

class Customer {

private doubl e anount For( Rental aRental ) {
double result = 0;
switch (aRental.getMvie().getPriceCode()) {
case Myvie. REGULAR:
result += 2;
if (aRental t DaysRented() > 2)

case Movi e. NEW RELEASE:
result += aRental . get DaysRented() * 3;
br eak;
case Movi e. CH LDRENS:
result += 1.5;
if (aRental . get DaysRented() > 3)
result += (aRental . get DaysRent ed()

return result;

- 3) * 1.5

Refactoring

+ Compile and test.

e+ Whatdowedonext2
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Refactoring

* Move anmount For () to Rent al class:

— Method uses rental information, but not
customer information.

— —=Movemethodtotherightctass——————
— Apply Move Method.

~ Refactoring

class Custoner {

private doubl e anpbunt For( Rental aRental ) {
double result = 0;
switch (aRental . get Movie().getPriceCode()) {
case Myvie. REGULAR
result += 2;

———————————if(aRental—getbaysRented()>2)——
result += (aRental . get DaysRent ed - 2) * 1.5
br eak;
case Moyvi e. NEW RELEASE:
result += aRental . get DaysRented() * 3;
br eak;
case Mvi e. CHI LDRENS:
result += 1.5;
if (aRental.getDaysRented() > 3)
result += (aRental.getDaysRented() - 3) * 1.5;

return result;

}
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~— Refactoring

« class Rental {

doubl e get Charge() {
doubl e resul t
switch (getMyvie().getPriceCode()) {
case Myvie. REGULAR:
result += 2;
result getDaysRented() - 2) * 1
br eak;
case Myvi e. NEW RELEASE:
result += getDaysRented() * 3;
br eak;
case Movi e. CH LDRENS:
result += 1.5;
if (getDaysRented() > 3)
result += (getDaysRented() - 3) * 1.5;

return result;

Refactoring

class Custoner {

private doubl e ambunt For( Rental aRental ) {

}

return aRental . get Charge();

13



Refactoring

« Compile and test.

Refactoring

* Replace references to anount For ()
with get Char ge() :
— Adjust references to old method to use
—newmethod.—— — —
— Remove old method.

14



Refactoring

class Custoner {

public String statement() {
doubl e total Anmount = 0;
int frequentRenterPoints = 0;
Enuneration rentals = _rentals.elements();
String result = “Rental Record for “ + getNane() + “\n”;

while (rental s. hasMoreEl enents()) {
doubl e t hi sAnbunt = 0;
Rental each = (Rental)rental s. next El enent();

t hi sAnobunt = anount For ( each );

Refactoring

class Custoner {

public String statement() {
doubl e total Anobunt = 0;
int frequentRenterPoints = 0;
Enuneration rentals = _rental s. el enents();
String result = “Rental Record for “ + getNane() + “\n~;

while (rental s. hasMoreEl enents()) {
doubl e t hi sAnbunt = 0;
Rental each = (Rental)rentals. nextEl enent();

t hi sAmount = each. get Charge();

15



Refactoring

« Compile and test.

Refactoring

* Eliminate t hi sAnount temporary in
statenent ():

— Replace redundant temporary variable with
P

— Apply Replace Temp with Query.

16



~— Refactoring

cl ass Custoner {

public String statenent() {
doubl e total Amount = O;
int frequentRenterPoints = 0;
Enuneration rentals = _rentals.elenments();
String result = “Rental Record for “ + getNane() + “\n7;

while (rental s. hasMor eEl enents()) {

Rental each = (Rental)rentals. next El enent R
t hi sAmount = each. get Charge();

/1 add frequent renter points

f requent Rent er Poi nt s++;

/1 add bonus for a two day new rel ease rental

if ((each.getMvie().getPriceCode() Movi e. NEW RELEASE) &&
each. get DaysRented() > 1) frequent Rent er Poi nt s++;

/1 show figures for this rental

result += "\ t” + each.getMuvie().getTitle() + “\t” +
String.val ued ( thisAnount ) + “\n”;

t ot al Ampunt += t hi sAmount ;

~ Refactoring

class Custoner {

public String statement() {
doubl e total Ambunt = 0;
int frequentRenterPoints = 0;
Enuneration rentals = _rentals. el ements();
String result = “Rental Record for “ + getNane() + “\n”;

/1 add frequent renter points

f requent Rent er Poi nt s++;

// add bonus for a two day new rel ease rental

if ((each.getMvie().getPriceCode() == Myvie. NEW RELEASE) &&
each. get DaysRented() > 1) frequent Rent er Poi nt s++;

/1 show figures for this rental
String. val ued ( eéch. get Char -ge() ) + “\n~
t ot al Amount += each. get Charge();

17



Refactoring

 Extract frequent renter points logic:

— Applicable rules belong to the rental, not
the customer.

class Custoner {

public String statenent() {
doubl e total Amount = 0;
int frequentRenterPoints = 0;
Enuneration rentals = _rental s. el enents();
String result = “Rental Record for “ + getNanme() + “\n”;

Rental each = (Rental)rentals.nextEl enent();

/] add frequent renter points

frequent Rent er Poi nt s++;

/] add bonus for a two day new rel ease rental

if ((each.getMuvie().getPriceCode() == Myvie. NEW RELEASE) &&
each. get DaysRented() > 1) frequent Renter Poi nt s++;

-~ IT showfigures for this rentar
result += "\t~ + each.getMvie().getTitle() + “\t” +
String. val ueX ( each. get Charge() ) + “\n”;
t ot al Amount += each. get Charge();

18



Refactoring

class Custoner { + class Rental {

public String statement() { . v
doubl e total Amount = 0; i nt getFrequent RenterPoints() {
int frequentRenterPoints = 0; if ((getMvie().getPriceCode() == Movie. NEW RELEASE) &&
Enuneration rentals = _rentals. el enents(); get Daysgem ed() > 1)
return 2;

String result = “Rental Record for “ + getName() + “\n”; I
el se

Rental each = (Rental)rental s. nextEl enent();

/| add frequent renter points
frequent Rent er Poi nts += each. get Frequent Rent er Poi nts();

/1 show figures for this rental

result += "\t~ + each.getMuvie().getTitle() + “\t” +
String. val uedf ( each. get Charge() ) + “\n”;

tof al Amount each. get Charge();




Refactoring

cl ass Custoner {

Refactoring

aubl ic String statement() {
doubl e total Anpunt = 0;

L Ellmlnate t Ot al Aerunt temporary int frequentRenterPoints = 0;

Enuneration rentals = _rentals. el ements();

_ Apply Relace Tem W|th Q” String result = “Rental Record for “ + getNane() + “\n~;
{

while (rental s. hasMoreEl enents())
Rental each = (Rental)rentals. nextEl enent();

frequent Rent er Poi nts += each. get Frequent Rent er Poi nts() ;

/1 show figures for this rental

result += "\t~ + each.getMvie().getTitle() + "t~ +
String. val uedf ( each. getCharge() ) + “\n”;

total Amount += each. get Charge();

}

// _add footer lines

result += “Anpunt owed is “ + String.valueOf( total Anount ) + “\n”;

result += “You earned “ + String.valueO( frequentRenterPoints ) +
“ frequent renter points”;

return result;




ring ~  Refactoring

cl ass Custoner {

public String statement() {
int frequentRenterPoints = 0;
Enuneration rentals = _rental s. el enents(); )
String result = “Rental Record for “ + getName() + “\n”; private doubl e getTotal Charge() {
double result = 0;
while (rentals. hasMoreEl ements()) { Enuneration rentals = _rental s. el ements();
Rental each = (Rental )rental s. nextEl enent();

« class Custoner {

while (rental s. hasMoreEl enents()) {
= i addfrequentventerpoints ————— Rental—each = (Rentat)rentatstnext&ement ()
—— frequentRenterPoints ¥= each. getFrequentRenterPoints()yy
/1 show figures for this rental result += each. get Charge();
result += "\ t” + each.getMuvie().getTitle() + “\t” + } )
String.val ueCf ( each. get Charge() ) + “\n~; return result;

}

/1 add footer |ines

result += “Anpunt owed is ™ + String.valueCO( getTotal Charge() ) + “\n7;
v frequent renter points”;

return result;




Refactoring

» Eliminate f r equent Rent er Poi nt s
temporary:

— Apply Replace Temp with Query.

class Customer {

public String statement() {
int frequentRenterPoints = O;
Enuneration rentals = _rentals.elements();
String result = “Rental Record for “ + getName() + “\n”;

while (rental s. hasMreEl enents()) {
Rental each = (Rental)rental s. next El enent();

frequent Rent er Poi nts += each. get Frequent Rent er Poi nts();

/'l show figures for this rental
result += ™\t~ + each.getMvie().getTitle() + ™t~ +
String.val ued ( each.getCharge() ) + “\n”;
}

// _add footer lines
result += “Ampbunt owed is ™ + String.val ueCf( getTotal Charge() ) + “\n7;
result += “You earned “ + String.valueX( frequentRenterPoints ) +
w frequent renter points”;
return result;

22



-~ Refactoring -~ Refactoring

class Custoner {
+ class Custoner {
public String statenent() {
Enuneration rentals = _rental s. el enents();
String result = “Rental Record for “ + getName() + “\n”;

private int getTotal Frequent Renter Poi nts() {
int result = 0;
Enuneration rentals = _rental s. el ements();

while (rental s. hasMoreEl ements()) {

Rental each = (Rental)rentals.nextEl enent(); while (rentals. hashoreEl ements()) {

— Rentaleach = (Rentahjrentats mext&enment();

/1 show figures for this rental )
result += each. get Frequent Rent er Poi nt s() ;

result += "\t~ + each.getMuvie().getTitle() + “\t” +

String. val uedf ( each. get Charge() ) + “\n”; }
} return result;

/1 add footer lines
result += “Amount owed is “ + String.valueX ( getTotal Charge() ) + “\n”;
resul t “You earned “ + String.valued( getTotal Frequent RenterPoints() ) +
- “frequent renter points-,
return result;
}




~— Refactoring

Rental

+statement()
-getTotalCharge (): double
-getTotal FrequentRenterPoints

():int

-daysRented :int

+getDaysRented (): int
+getCharge (): double
+getFrequentRenterPoints  (): int

*

1

Movie

-priceCode : int

+getPriceCode (): int

-~ Refactoring

| :Customer

| | getTotdCharée 0

* [for al rentals] !
getCharge () o . getPriceCode ()

| | getTotal FreqLilentRenterPoints 0

*[forall rentals] |
getFrequentRenterPomti 0 getPriceCode ()

statement()
—_—

24



Customer

Rental

-daysRenteaht

+statement()
-getTotal Chafgedouble
-getTota FrequentRenterE)dist

+getDaysRent(@dnt
+getCharg@g double

+getFrequentRenterP() ms|

*

1

Movie

-priceCodent

+getPriceCagent

Refactoring

* Issues:
— more code
— slower performance?

25



~— Refactoring

* New feature (HTML output):

class Customer {

.[.).ubl ic String htn Statement () {
Enuneration rentals = _rental s. el enents();
String result = “<HI>Rental Record for “ + getNane() + “</HL>\n”";

———Rentat—each=(Rentab)rentatsnextBement(t)———————

/1 show figures for this rental
result += each.getMvie().getTitle() + ™ ” +
String. val ued ( each. getCharge() ) + “<BR>\n7;
}

/1 add footer lines
result += “<P>Anpunt owed is “ +
i r + “g, > "
result += “<P>You earned “ +
String. val ued ( get Tot al Frequent Renter Poi nts() ) +
“ frequent renter points</P>";
return result;

Refactoring

* More needs:
— new classifications of movies

26



Refactoring

class Rental {

doubl e get Charge() {
doubl e result = 0;
switch (getMyvie().getPriceCode()) {
case Myvie. REGULAR:
result += 2;
if (getDaysRented() > 2)

result += getDaysRented() * 3;
br eak;
case Movi e. CH LDRENS:
result += 1.5;
if (getDaysRented() > 3)
result += (getDaysRented() - 3) * 1.5;
br eak;
-_—

return result;

Refactoring

* Replace conditional logic on price code
with polymorphism:

— Rental logic should not depend on specific
V
— It is generally bad design to doasw tch

on an another object’s attribute.

27



Refactoring Refactoring

+ class Myvie { + class Rental {

doubl e get Charge( int daysRented ) { doubl e get Charge() {
doubl e result = 0; o e f cRent e .
swi tch (get PriceCode()) { return _novie. get Charge( _daysRented );
case Myvie. REGULAR: }
result += 2;
if (daysRented > 2)
result +=
br eak;
case Movie. NEW RELEASE:
result += daysRented * 3;
br eak;
case Movi e. CH LDRENS:
result += 1.5;
if (daysRented > 3)
result += (daysRented - 3) * 1.5;
br eak;

T ——

return result;

28



Refactoring

class Rental {

int getFrequent RenterPoints() {
if ((getMvie().getPriceCode()
get DaysRented() > 1)
return 2;
el se

== Mbvi e. NEW RELEASE) &&

Refactoring

class Mvie {

i nt get Frequent RenterPoints( int daysRented ) {
if ((getPriceCode() == Movi e. NEW RELEASE) &&
daysRented > 1)
return 2;
el se

29



Refactoring

class Rental {

int getFrequent RenterPoints() {
return _novie. get Frequent Rent er Poi nt s( _daysRented )

}

Refactoring

» Get rid of the switch statement:

class Mvie {

doubl e get Charge( int daysRented ) {
doubl e resul t

case Mvi e. REGULAR:
result += 2;
if (daysRented > 2)
result += (daysRented - 2) *
br eak;
case Movi e. NEW RELEASE:
result += daysRented * 3;
break
case Mvie. CH LDRENS:
result += 1
- @ @  if (daysRented >3y 0000000000000
result (daysRent ed 3)
br eak;

return result;
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Refactoring

Movie

-priceCode : int

+getCharge (days: int ): double

A

Regular Movie

Childrens Movie

New Release Movie

+getCharge ( days: int ): double

+getCharge (days: int ): double

+getCharge ( days: int ): double

* We have two flaws. What are they?

e Hint:

— |s the movie classification static?

Refactoring

31



Refactoring

* Flaw:

— A movie may change its classification
during its lifetime.

lifetime.

Refactoring

 Solution:
— Use State design pattern.

32



Refactoring

Refactoring

. Price * Replace price (type) code:

+getCharge( days: int ): double +getCharge( days: int ): double - Apply Re Iace T e COde Wlth State
: — Compile and test after each step.

return
price.getCharge (days)

Regular Price Childrens Price New Release Price

+getCharge( days: int ): double +getCharge( days: int ): double +getCharge( days: int ): double




Refactoring

* Note:

— Make sure uses of the price type code go
through accessor methods ...

Refactoring

public class Mvie {
private int _priceCode;

public Mvie( String title, int priceCode ) {
_title = title;
_priceCode = priceCode;

public int getPriceCode() {
return _priceCode;

}

public void setPriceCode( int arg ) {
_priceCode = arg;

}

34



Refactoring

public class Myvie {

private int _priceCode;

public Movie( String title, int priceCode ) {

_title =title;
set Pri ceCode( priceCode )

public int getPriceCode() {

return _priceCode;

public void setPriceCode( int arg ) {

}

_priceCode = arg;

Refactoring

 Add new state classes:

abstract class Price {
abstract int getPriceCode();

class Regul arPrice extends Price {

int getPriceCode() {
}
cl ass NewRel easePrice extends Price {

int getPriceCode() {
return Myvi e. NEW RELEASE;
}
}

int getPriceCode() {
return Movi e. CH LDRENS;
}

35



Refactoring

» Replace price type codes with instances
of price state classes ...

Refactoring

*+ public class Mvie {
private int _priceCode;

public int getPriceCode() {
return _priceCode;
}
——  pubticvoidsetPriceCode(Cint arg)y

_priceCode = arg;
}

36



Refactoring

public class Mvie {
private Price _price

';')'ubl ic int getPriceCode() {
return _price. getPriceCode()

}
public void setPriceCode( int arg ) {
case REGULAR
_price = new Regul arPrice();
br eak;
case NEW RELEASE
_price = new NewRel easePrice();
br eak;
case CHI LDRENS
_price = new ChildrensPrice()
br eak
- gefagtc:z ——— — — — — — — —
throw new ||| egal Argunent Excepti on( “l ncorrect price code” )
}

Refactoring

* Move get Charge() to Pri ce class:
— Apply Move Method.
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Refactoring

+ class Myvie {

doubl e get Charge( int daysRented ) {
doubl e result = 0;
switch (getPriceCode()) {
case Myvie. REGULAR:
result += 2;
if (daysRented > 2)
result += (daysRented - 2)
br eak;
case Moyvie. NEW RELEASE:
result += daysRented * 3;
br eak;
case Movi e. CH LDRENS:
result += 1.5;
if (daysRented > 3)
result += (daysRented - 3) * 1.5;
br eak;

T ——

return result;

Refactoring

class Price {

doubl e get Charge( int daysRented ) {
doubl e result = 0;
switch (getPriceCode()) {
case Mvie. REGULAR:
result += 2;
if (daysRented > 2)
result += (daysRented - 2)
br eak;
case Myvi e. NEW RELEASE:
result += daysRented * 3;
br eak;
case Mvi e. CHI LDRENS:
result += 1.5;
if (daysRented > 3)
result += (daysRented - 3) * 1.5;
br eak;

S —

return result;
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Refactoring

« class Mvie {

doubl e get Charge( int daysRented ) {
return _price. get Charge( daysRented )

}

Refactoring

* Replace switch statement in
get Charge():
— For each case, add overriding method.
~ —Define abstract method.

— Apply Replace Conditional with
Polymorphism.

39



Refactoring

« class Price {

doubl e get Charge( int daysRented ) {
doubl e result = 0;
switch (getPriceCode()) {
case Myvie. REGULAR:
result += 2
if (daysRented > 2)
result +=
br eak
case Movi e. NEW RELEASE:
result += daysRented * 3;
break;
case Movi e. CH LDRENS:
result += 1.5;
if (daysRented > 3)
result += (daysRented - 3) * 1.5;
br eak
-_—

return result

Refactoring

class Regul arPrice {
doubl e get Charge( int daysRented )
doubl e result = 2;
if (daysRented > 2)
result += (daysRented - 2)
return result;

}

cl ass NewRel easePrice {
doubl e get Charge( int daysRented )
return daysRented * 3;
}

}
class ChildrensPrice {
doubl e get Charge( int daysRented )
double result = 1.5;
if (daysRented > 3)
result += (daysRented - 3)

{

*

{

{

*
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Refactoring

« class Price {

abstract doubl e getCharge( int daysRented )

Refactoring

* Move get Fr equent Rent er Poi nt s() to
Pri ce class:

— Apply Move Method.
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Refactoring

class Mvie {

int getFrequent RenterPoints( int daysRented ) {

if ((getPriceCode()
daysRented > 1)
return 2;

el se

== Mbvi e. NEW RELEASE) &&

Refactoring

class Price {

int getFrequent RenterPoints( int daysRented ) {

if ((getPriceCode()
daysRented > 1)
return 2;

el se

== Mbvi e. NEW RELEASE) &&
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Refactoring

« class Mvie {

int getFrequent RenterPoints( int daysRented ) {
return _price. get Frequent Rent er Poi nt s( daysRented )

}

Refactoring

* Replace if statement in
get Fr equent Rent er Poi nt s() :

— Apply Replace Conditional with
-
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Refactoring Refactoring

« class Price { « class Price {

int getFrequent RenterPoints( int daysRented ) { i nt get Frequent RenterPoints( int daysRented ) {
if ((getPriceCode() == Movie. NEW RELEASE) && return 1;
daysRented > 1) }
return 2
el se }

—  ctassNewReteasePrice ¢

i nt get Frequent RenterPoints( int daysRented ) {
return (daysRented > 1) ? 2 : 1;

}




Refactoring

* Result of state design pattern:
— easy to change price behavior
— can add new price codes
~ —rest of application does not know about this

use of the state pattern

Refactoring

» Benefits of second refactoring:
— easy to change movie classifications
— easy to change rules for charging and

— frequentrenterpoints
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Rental

Customer

-daysRented: int

+getDaysRented(): int
+getCharge(): double
+getFrequentRenterPoints(): int

-price: Price

+statement()

+html Statement()
+getTotalCharge(): double

+getTotal FrequentRenterPoints(): int

+getCharge( days: int ): double
+getFrequentRenterPoints( days: int ): int

+getCharge( days: int ): double
+getFrequentRenterPoints( days: int ): int

A

Regular Price

Childrens Price

New Release Price

+getCharge( days: int ): double

+getCharge( days: int ): double

+getCharge( days: int ): double
+getFrequentRenterPoints( days: int ): int

Refactoring

| :Customer :Rental

Satement | 3
—_— :

getTotal Chardie()

* [for al rentals]
getCharge

. getCharge (days) getCharge ( days)
getTotal FrethjentRenterPow nts ‘ ‘

* [for all rentals] ;
getFrequentRenterPoints |

getFrequentRenterPoints : ( days) gaFrequemRentEfFéomrs (days)
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Bad Smells in Code

* Feature envy:
— a method seems more interested in a class

—otherthanthe oneitisactuallyih————

—e.g., invoking lots of get methods

— can use Move Method and Extract Method

Bad Smells in Code

» Data clumps:

— groups of data appearing together in the fields of
classes, parameters to methods, etc.

B . . .

— move these groups into their own class
— can use Extract Class and Introduce Parameter
Object

RangeDate)
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Bad Smells in Code

* Primitive obsession:

— using the built-in types of the language too
much

— —reluctance to use smatlobjects forsmalt————

tasks
—e.g., zip code string

— use objects for individual data values
— can use Replace Data Value with Object

Bad Smells in Code

» Switch statements:
— consider using polymorphism instead

— e.g., conditionals on type codes defined in
V

— can use Extract Method (on the switch),
Move Method, Replace Type Code, and

eplace Conditional wit olymorpnism
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Bad Smells in Code

» Speculative generality:
— “I think we might need this someday.”
—e.g., abstract classes without a real purpose
- —e.g., unused parameters

— can use Collapse Hierarchy and Remove
Parameter

Bad Smells in Code

* Message chains:

— long chains of navigation to get to an
object
——=e.g, clientobject talks to server objectthat —
delegates to another object that the client
object must also know about

— can use Hide eeate
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Bad Smells in Code

* Middle man:

— a class that delegates many methods to
another class

— can use Remove Middle Man or Replace

Delegation with Inheritance
— but could be a legitimate adapter

Bad Smells in Code

* Don’t stand so close:

— two classes that depend too much on each
other, with lots of bidirectional
I

— separate the two classes
— can use Move Method, Move Field, and

Extract Class (factor out commonalty
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Bad Smells in Code

+ Alternative classes with different
interfaces:
— methods that do the same thing but have
| - e e el e
—e.g., put() versus add()

— can use Rename Method

Bad Smells in Code

» Data class:

— classes that are all data (manipulated by other
classes)

_ ,

manipulating its coordinates

— in early stages, it’s all right to use public fields
— study usage and move behavior into data classes

— can use Encapsulate Field, Extract Method, Move
Method
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Bad Smells in Code

* Refused bequest:

— when a subclass inherits something that is not
needed

— can use Push Down Method and Push Down Field

— can use Replace Inheritance with Delegation

Bad Smells in Code

« Comments:
— often deodorant for bad smelling code

— refactor code so that the comment

becomes extraneous
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