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Composing Methods




-xtract Method

e et i Owing () {
printBanner () ;

//print details

S Eenett . println ("name: " + name) ;

S s amenis et In (Mamount: " + getOutstanding ()N
}
peMeN e Nt Owing () |

EEaErieEanner () ;

EISEaEycEeNMES (getOut standing () ) ;
}

pehisRCiEiniEDe a1l s (double ocoutstanding) |
- teneut.println ("name: " + name) ;

(- ens Tprint In ("amount: " + outstanding) ;




—xtract Variables

double price () {
R clate N N a'sc price — quantity discount s hiieeisle
s YabbanREE GlEmiEtsy, ) temPrice —
Mawln . max (0, guantity — 5009 * SiremPrulcoiaasVEniiTIg
Mawslsman (T quantity * il temPrice @it eSSt

double price () {
Inael lEcotollcllocisePrice = @ guantity * dltemPricer
imsnlelisSclotbl el 'di scount = Math.max (0, quantity-3500) * s cemPiaiccRitiiEy
iERciNceollble shipping = Math.min (basePrice * 0.1, 100 0N
s wthenelaccePrice — discount + shipping;




Organizing Data



Replace magic number with symbolic constant

double potentialEnergy(double mass, double height) {
acimbbEnemas s © 9.81 * height;

}

SEClmEe ol double GRAVITY = 9.81:;

double potentialEnergy(double mass, double height) {
return mass * GRAVITY * height;

}




-ncapsulate field

EIsBrcidems e iing | name;

PMaREERS = ingr geeName () { return name;

public void setName (String name)

{

_name

}

name,

}




-ncapsulate collection

Sl s rndent |
PRk AselCe s ColrSe>  COUrses;

Easealllg-lsRgeitColirses () | return = courses;:

LR - in@ oLl ses (Set<Course> courses) { courses =ncouiEsIicha

class  Setlel=l ol
PlsikelseRc e ColLESe>  COourses;

Set<Course> getCourses () {

EaesesimColNiccvions unmodifrableset (* cotrseshs:
}
vold setCourses (Set<Course> courses) {

Resliig-lcien =t new HashSet<>1);

[Eea@olEsciich o courses) courses .add{c)s;




SImplitying Conditional Expressions




Consolidate conditional expression

double disabilityAmount () {

I it ersnbiey St D ) return O;
b erelEDits ablled > 12 ) return: O;
IR S ESPeieelime ) recurn O

// now compute disability amount (lots of code here)

SlesleREcRNNG NS alon L1 CyvAmount () {

G | BERIEIE eSS S menieh's Diis aloll e di > 12| S S No it sty
TEIEhEa 08

e eceonolite disability amount (lots of code hewrel




Consolidate condrtional expression
+ Extract methoc

sl@bisiRcNeNEiisab i 11 £t yAmount () {
NS o gi bl eForDisability () ) return 07
// now compute disability amount (lots of code here)

J

boolean 1sNotEligibleForDisability () {
RcimEbERE (S S senlority < 2 || monthsDisabled > A28 ES NSk Slnblsy e

}




Consolidate duplicate conditional fragments

IR IS Socc1albDeal () ) |
weis-lEE= N ice ¥ 0.95;
send () ;
} else {
o=l =Nh e ice + surcharge * 0.98;
send () ;
}
1f ( i1sSpecialbDeal () )
els-lEE= e riice. = 0.95;
else
el BB oiicer E surcharge. = 0.98;

send () ;




Remove control flags

lse@ific sin” found
=10
while

ILE

(@ ReLneE
(1[1+1]
}

false;

[N el )

== ' [gey )l SECibliacl i =t EiaibiE s

. length,

i++) {

== 'key') break;




Replace nested conditionals

double getPayAmt () {
sl@melle ‘result;

IR SRS cinnglie ) result = singlelAmount ()7
else {
IR A RS e Pl alted Eiresul £ = Tsepat avediiniebinhieR®iRE
else {
RN Reis i cediiir e s Ul =t reliEils e e tint v
else result = normalPayAmount () ;

}

return result;

double getPayAmt () {

NN ARl i reiturn. sangllefAmounits () ;
IR SRS eeliraiced ) retturn separatedAmounizit)e;
IR - Re i red ) return retiredhmount () ;

return normalPayAmount () ;




Replace nested conditionals
+ Extract method

double getAdjustedCapital () {

IR e esmeclRe = 00 [ [ 1ntRate <=
gactmuien s 0.0
e Ak BESEaic'ome /. duration)

}

double getAdjustedCapital () {

AR ESGEES U SiEment () ) return 0.0;
eSS i ncome /' duration)

}

boolean noAdjustment () {
S maEiEs R caprtal <= 0.0

}

| | lnERaEe <= 0.0

RO R eithiecienen, <= U 0

* ADJ FACTOR;

* ADJ FACTOR;

|| duratiomnt s =aEEUEN




Replace conditional with polymorphism

double payAmount () {
Exaeelhiss(S eype ) {

case EmployeeType.ENGINEER:
reiuime neitel el B ichay

case EmployeeType.SALESMAN:
iESashans S nen=hitysailais v S S eommisichitcing

case EmployeeType.MANAGER:
reulzas neinislaliv Sl EeRaa S e Ieioinibis) -

default:
throw new RuntimeException(“Incorrect Employee”) ;

Employee type=>| EmployeeType

/A v\

Engineer Manager Salesman




Introduce Null Object

Customer customer

NN G e eicisoners == null )

EAFEhaRE RN S n g Lan - basic () ;
alge

ElRclaRE S clsitemer . gettPlan ()7
RSN -icemer = null )

Je it encrassioitName (1) ;
N ENC i siteomer = null )

EishBuis-REE R clicitonie T - geiEPorrniE S
cHisie

Eleskmisi =" ()

Customer

+ setName(n: String)
+ getPoints(): int

2\

NullCustomer

+ setName(n: String)
+ getPoints(): int




SImplitying Method Calls



Parametrize method

class Employee {

vold fivePercentRaise () {..}

vold tenPercentRaise ()

Lt

class Employee {

vold percentRaise (double p) {..}

vold fivePercentRaise ()
vold tenPercentRaise ()

{ percentRaise (5);
{ percentRaise(10);

}
}

s E il used
/[ 1 £ shalisasshett




Replace parameter with explicit methods

vold setValue (String name, 1nt value) {

IR ETe . equals (“height”) ) {
_ hedlglee = wediblis
e CLIEn

}

1f ( name.equals (“width”) ) {
- WaCEln = e HEbi=tE
ICEIE Uhaials

pgemic Sl ieciight (1nt value) |
i sRali—a | Ue ;
}

vold setWidth (int wvalue) {
el = vl ue;




Dealing with Generalization



-xtract Superclass

Teacher

Student

- name: string
- gender: Gender
- salary: double

- name: string
- gender: Gender
- sStNum: string

+ getName(): string

+ getSalary(): double

+ getName(): string

+ cgpal(): double

Person

- name: string
- gender: Gender

+ getName(): string

AN

Teacher

Student

- salary: double

- stNum: string

+ getSalary(): double

+ cgpal): double




Pull up method/field

Person

- name: string
- gender: Gender
- dob: Date

+ getName(): string

N

Teacher

Student

Person

- name: string
- gender: Gender
- dob: Date

+ getName(): string
+ getAge(): double

™

- salary: double

- stNum: string

Teacher

Student

+ getSalary(): double
+ getAge(): double

+ cgpal): double
+ getAge(): double

- salary: double

- StNum: string

+ getSalary(): double

+ cgpal): double




Push down method/field

Person

- name: string

- gender: Gender

- dob: Date

- employeeNum:string

+ getName(): string
+ getAge(): double

Teacher

Student

Person

- name: string
- gender: Gender
- dob: Date

+ getName(): string
+ getAge(): double

- StNum:

string

Teacher

Student

- salary: double

+ getSalary(): double

+ cgpal): double

- salary: double
- employeeNum:string

- stNum: string

+ getSalary(): double

+ cgpal): double




Replace inherrtance with delegation

Vector<E>

Vector<E>

+ size(): int

+ ISEmpty(): boolean

+ insertElementAt(e: E, i:int)
+ removeElementAt(i: int)

... more ...

+ size(): int

+ ISEmpty(): boolean

+ insertElementAt(e: E, i:int)
+ removeElementAt(i: int)

JAN

Stack<E>

+ push(e: E)
+ pop(): E

... more ...
_ve/Ftor

Stack<E>

+ push(e: E)

+ pop(): E

+ size(): int

+ iISEmpty(): boolean




Replace delegation with inheritance

A A
+ m1l()
+ m2() + m1()
+ m3() + m2()
o + m3()
g A
~a.m1()
e
+ ml
+ m2() “a.m2() .
+ m3() + m4l()
+ m4()\ + m5()
+ m5() \ _a.m3()




