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Class Chairperson
Class ComputerSoftwareChairperson extends Chairperson
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userID = app.getEnv().getAuth().getUser().getID()
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class Person

{
public getManager()
{
return Department.getManager();
}
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Composing Methods
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Extract Method
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public function delete(int id)
{
order = this.find(id)
order.delete()
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public function delete(Order order)

{
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order.delete()

}
public function findByID(int id)
{

order = this.find(id)

return order
I

Inline Method

(SI9PD sl BN LHualS

:gS 0 Responsive Design presentation LS ,5 Kent Beck (5T
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class Challenge

{
public function join(User user)
{
nickname = this._nickname(user)
}
private function _nickname(User user)
{
return user.name + “ (member)”
}
}

A 0SS 9 043l (o2 03lw 9 SgS (sl (HYgb (s Wil

class Challenge
{

public function join(User user)
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nickname = user.name + “ (member)”

Inline Temp

AS WA 1) oolw swexpression b lade b temp s uxio

public function getToday()

{
today = DateTime.today()
return today
+
o)l aSipnl ,5e )05 3529 (5)ladie iz L i S gy sl Ao
g 03w
public function getToday()
{
return DateTime.today()
+

Extract Variable

S 0olw Sew sl B 1) ooy seexpression

public function generateUniquelID()
{
dateTime = DateTime.now()
return "J" + dateTime.getYear() +
(dateTime.getMonth() <= 9 ? "0" +
dateTime.getMonth()
dateTime.getMonth()) +
dateTime.getSecond()
+
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OiS 9 i e Szl eslaiwl L lgSie e S)0 b=
3,5 oslw |y o oo (s omd 4y expression

public function generateUniqueID()
{
dateTime = DateTime.now()
month = dateTime.getMonth() <= 9 ? "0" +
dateTime.getMonth() : dateTime.getMonth()
return "J" + dateTime.getYear() + month +
dateTime.getSecond()
+

Replace Temp with Query

DS 0dlasuwl Wil (B9 (sl yuxie H> EXPression dsui (s,lueSS sl @

public function calculatePrice()

{
basePrice = this.quantity % this.itemPrice
if (basePrice > 1000) {

return basePrice * 0.95
}
return basePrice * 0.98
}

2 Sylue So plul Gluwyjeyds g 95 1SS 51 xSl el wio 5l oolaiuwl
D9 j9ydy Ko A3y Cau8S .0l WlgS doliy plod

public function calculatePrice()

{

basePrice = this.basePrice()
if (basePrice > 1000)
{

+

return basePrice * 0.95

return basePrice * 0.98
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public function basePrice() {
return this.quantity * this.itemPrice

}

Split Temporary Variable

A.uSq odlaswl! gn.lm).)\)hbo szb..e,fd le).) )bmwgn)mn@)l

public function accounting()

{
temp = this.revenue - this.costs
print("Profit = " + temp)
temp = (this.costs / this.revenue) * 100
print("Margin = " + temp + "%")

I

@ IS oolaiwl aliko (5L®,.u.~o )’| lizo ),g.)l.&ogol)l.,.c Gl)g B-LYN

9 ;i HLS (pal il Hladie SO ()9S Jghoumo LS puiio ,2 45 (5y9b
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public function accounting()

{
profit = this.revenue - this.costs
print("Profit = " + profit)
margin = (this.costs / this.revenue) * 100
print("Margin = " + margin + "%")

Iy

Remove Assignments to Parameters
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public function getValue(number)

{
if(number > 1000)
{
number = number * 10
}
return number
}

i Cawlio Byiehl Hlate 4o g (5)1055 b GiBse losuxie
WSiloas ools Luly by reference wjgo au s slvyialyh aS (28lgwo 4o
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public function getValue(number)

{
result = number
if(number > 1000)
{
result = number % 10
I
return result
+

Replace Method with Method Object
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class Exam

{
public function score()
{
+

}
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Ol &S o)1> (sloais 2,5 9 baipe b e sl juitio Hil 45 S50
S92 dy el Jroe ()l b b ailidlad 9929 5SS (sbdaio dy diio (S
Large Class auil aiils 15 50 .0 pudles oduzen 9 S5 (wMS SG 039!
s Code Smell g5 ;& Long Method g

Lo aS iyguo o |y Extract Method suas (wlS sl 5l G Olede
85,15 )0 a5 sl

class Exam

{
public function score()
{
return new Scorer(this).execute()
}
}

class Scorer

{

public function Scorer(Exam exam)

{
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public function execute()

{
hy

Substitute Algorithm

3oly5U Jods 4 Vgame LS ¢yl .ouad slapin o3l 03,5 ¢Suls
Wiz puolic b 6)55Lwb (0392 s B sl 5 oz o8 sWopeihsSl
D550 Lygo g BALUS G jo)4

(LS 5 51wl gl Sg000 Lo ;681 aangiib Sl bos IS job o
-9 T99
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Moving Features between Objects

iy bl oo Sy (2leuls Refactoring pgo sl 51 S0
ccnlio oo 4 Loyl Uil o

Move Method
ploeusl 390 eslaiwl bogs o MS 1 i Ly oMS plw jo aS (sucie
AR (0 u.u.ﬂ)Sl |) ULuuu.u Ui"““’|9 9 U@IS |) Lmu»MS

class Account

{
public getOverdraft()
{
if(AccountType.IsPremium)
{
return this.daysOverdrawn % 6
}
return this.daysOverdrawn * 8
}
}

class AccountType

{
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public IsPremium()

O (8o A4S Wjg0 i Cowl SOL WMl 1 So Overdraft
3993 Wio .0y wdlgs il WS Lo (§9lg3 a5 (slojlusl B (s e Wl
-2 Y5 50 (635290 L Wilgis0 (5o - wl HY5 100 (5 50 9 SO G
Ol e jg) & sl Ao o9y Lanles Bloy 1) LoV 150 Laub
0L @l 1) deo o2l Yo JUio 5 a2y SSL 4 o ) Gilo b Ol
eaid,S a5 55 )V 8 0l b 5,35 6 (39, 059

WS (pl L g 10 Jiie AccountType S 4 getOverdraft wie
WS e oslaswl o 5l getOverdraft aS cuwl (olus Joliv

class Account

{
public getOverdraft()
{
return AccountType.getOverdraft(this)
+
+

class AccountType

{

public IsPremium()

public getOverdraft(Account account)

{
if(this.IsPremium)
{
return account.daysOverdrawn x 6
}
return account.daysOverdrawn % 8
}
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Move Field

Gl wMS ;o aS (puls .cuwldalis 5y90 5 Ll Move Method aisles
5,15 oslaiwl iogs (wMS I e ;S0
Wi ol 51 oslasw! ¢y iy aS dued L8 LwMS ¢ yilade o

Extract Class

L Ba S Lgis b 45 el (gl S @ bgase lB il 5l
WS sl cowl (Aol Extract Class SausSS .ol abls cudgbiuwe

class Comment

{
public store(request)
{
data = this.htmlPurifier(request)
this.save(data)
+
public htmlPurifier(html)
{
return purifiedText
+
+

YL JUio 55 g0 0dnzmg 5 S)iw Gindghune iz LB WIS j9,0 4
LSS Vi g (93,5 jued ) pladl wyas i 0,053 51 Ju8 Comment S
(aabg/cdgiume 93)asS 0 ouid Jlw)l ¢yie html

09,5 »2 bl 4y 9 saive,S Cudgime fatuby ulwl 1 |y LMS (sloaie
S Sl i WS

class Comment

{

public store(request)
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{
data = HtmlPurifier(request)
this.save(data)

}

}

class HtmlPurifier

{

public htmlPurifier(html)
{
return purifiedText
+
+

Inline Class

o]y Lazy class pb 4y 99,25 ocode smell cuound s

3o Gl (5Sew 03,5 e HLS LBLS o5lusl a aS vy LS (Lazy class
6,500 L aS il b g ail asd) ails> ay uMS S cdrwgi e a4y v
g yos 03liiwl Uxd g ouuds sloul aagidely

BB g 95,105 (wlhime Cudgbume oS st L8Lal slo S dnline Class
i slcadgiome b aosS plismles] . aiibie Lo pwlS plw 4 gy

NVEXCRL Y

Class Person

{
public name {get/set}
public TelephoneNumber telephoneNumber

public Person()

{

telephoneNumber = new TelephoneNumber

by

public phoneNumber

{
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this.telephoneNumber.phoneNumber

+
+
Class TelephoneNumber
{
public phoneNumber {get / set}
I

09,5 ;3 Iy Ol Blgis &S 3,105 (s3> Cudgiums TelephoneNumber wMS

Usw 9 e Person uMS au |y Ginlaaie Judo ued a1 018 ls (5,500
oS 0 B> |y TelephoneNumber

Hide Delegate
loco 1) ;500 (S So jl sasie Lllgie Wyguo du Jlie S aS o
g 0458l 9 Lz Wbl 5l (slo sy slowl @ joeie Cuwl (Swen 1550

manager = Employee.getDepartment().getManager()

s VU Jlie L35> 3)lg

class Employee

{

Department department

public Employee(Department department)

{
this.department = department
I
public Department getDepartment()
{
return department
I
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class Department

{
Employee manager
public Department(Employee manager)
{
this.manager = manager
I
Employee getManager()
{
return manager
I
I

john = new Employee
manager = john.getDepartment().getManager()

ol aidgs Hob el (iols J8las eaclB b yiwd (g8 a1 Su o
MGS (5590 W ,€ 5l g Wiy By 995 S0dj0 Cawgd b Leid 3>y,

) Basly slw b bLGI J8las (L Josle ipini) 4oy 12 3550 yimed
b bl

oadline [ () y399 4 Lo g e sy 54z 85 (5395 &) i I (510,
il oady S BT o (Sl a5 by 4 Lol . eules,S

51 o Department (uMS Wls s> oS cuwl ¢l YU Jbo wlwl JSuie
R Ol i 3y90 3 (5 yieS Wlelbl Ludl a2 W .ol cualive (o8 v
91 WklgS pdi J OLS0S 31 (550 ;U b iy Al

Oidls oS5 Gate iz (55lwdlamnS majgele LS b umgiaeliy slak!
62 GilwdlguS 905 el QLS Gl 5o Lol Loaldid uwyiws S
RO I VR A

By 5 99
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03j lawo 1y o L8558 (6,505 wie 4 o)Ll aS (ldasie .oaisles :Delegate -
g plail 99,5 AlgunS Jods 4 Wlgie )5 ol aie3e ok b 629, 9
W5yl 50 o5 Sa%e |y WS WL ;> o delegate

Lo ywMS jLSLw 3)5 0 )0 g 930S0 oolai_wl Ladelegate ;| :server -
30,105 e Mbl

ol 49,5 Employee wMS ;5 sae ;| Department (wMS YU Jbwo
L0550 lduo Department oMS ;5 (gdie Gurw g

Olbizxod «lb5> LualS jglhaie 4y delegate ¢ server (gjlw ooy 5929 b
S a0 50 g 39 0 0303 05ludl 1 G W wMS UL eslaw! le;
) Sl 0as oslasiwl 6,z ol 51 45 (e plad un,l>U delegate
S Glalg

john = new Employee
manager = john.getDepartment().getManager()

delegate sl server =l .S Laxo |, delegate JSuio ¢l J= sl
Aol 30 delegate wie Su

class Employee

{

Department department;

public Employee(Department department)

{
this.department = department
}
public getManager()
{
return this.department.manager;
I
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class Department

{
Employee manager
public Department(Employee manager)
{
this.manager = manager;
+
+

john = new Employee
manager = john.getManager()

Remove Middle Man

sz aS cowl GwMS Middle Man oo asisS Lacode smell Joad o

WS sloatie add (i 00w (5,505 (WS odiuled i deliy jo eS)lie
10,5 5oy Gl (eMS @ 1y dses g laus 1) S0

d>gie Gl (ySew .30 ylo Hbls @ ) o JLi g Hide Delegate SuS

Slaul lil @ Ll g .05 0 oo |y delegate slaaie s server LuMS sug

Aajlw o Server s o (sie delegate )5 > Lo S

class Person

{
public Department department
public getManager()
{
return this.department.getManager()
+
+

class Department
{
private Person _manager;
public department(Person manager)

{
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this._manager = manager

+
public getManager()
{
return this._manager
+
+
// use

person = new Person();
manager = person.getManager();

S oolaiwl delegate 595 i M Oygo ol Ho

class Person

{
public department
public getDepartment()
{
return this.department
+
+

class Department

{
private this._manager
public department(manager)

{
this._manager = manager
I
public getManager()
{
return this._manager
}
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person = new Person()
manager = person.department.getManager()

Introduce Foreign Method

OT)del G MS oas B SO La il sl (S (e ieawlio
Ol udlS cel HLS ¢l il aiils Sg2g die jLS 9y90 sloalys
Al L MS il Sie g od 1 oolatiw! s LS 305 1) b solgs

4 3o 99,5 a8l Jlin Ylgae a s plasil (JolB LS (ol diiied Lal
Sl plil ]y (6,5 iz b aSepl b 9)l05 3929 (SaS (sl S g railslis

class Report

{
public sendReport()

{
nextDay = new Date(previousEnd.getYear(),
previousEnd.getMonth(), previousEnd.getDate() + 1)

by

S jg) 4 Date allslS slayiohly sl osleiwl b iz o YL JUs 5o

ilizeo gl 50 Gl Sven baj s Cyd gy o2l Lol o)
25 J)S5 5 wadly tisls Lo o & iy

OoMS )5 39581 Date asluliS 515 1) amas st Glgti e 4l JLs

VLY o.)l.é.lwlg - SPC Y Date u.ullsuw)l L5)-‘-‘°‘)L’ L e Sy 3¢5 CaoMS

class Report

{
public sendReport()

{

Date newStart = this._nextDay(previousEnd)
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private _nextDay(Date arg)
{
return new Date(arg.getYear(), arg.getMonth(),
arg.getDate() + 1)
+
+

Introduce Local Extension

Jelis |y o555 390 sdaine Date asiluls v ible SwS LwlS S

Ly gl aiS a8l ol (odlS 4y 1, Lol aplyi s Laih g g0

3y90 BN a5 ijgo 50 .Cuwldaie dluxi o Introduce Foreign Method

3 S gy diile 394 5L 3y90 LWUS ol )> Sl b dly Gialidl L 5L
5l subclass SO Gl sl @ g aS (619395 CaaMS @y (5o,)S adlsl

class MyDate extends Date

{
public function nextDay()
{

hy

public function addDays(int day)
{

hy

public function addWeeks(int week)

{
}

public function startO0fDay()
{

by
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public function end0fDay()
{

}
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Organizing Data

(o piand )5S L pailo e edls gy olojlw ay Juad ol o
vy elodl b polie oS0l

Self Encapsulate Field

WSS 03wl padiuwe job 4 (WIS Lwogas sals )

2 09Me g b adlg> J,S (B 5 dgatee 0T 4y Gawyiwd )i (o
Opwd 28 L g Hlawjgrn Badid pluS 9,5 paxde plsie 4S5l
ild dudlgs |y 5 g laie Al b 8, S shal el il

CaawlyS i agideliy 5o ppe Juol SU osls (55lwalgunS

class Charge

{
private _unit
private _rate

public Charge(unit, rate)
{
this._units = unit
this._rate = rate
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public getAmount()
{

return this._unit * this._rate

by

WS eolaiwl getter/setter saso jl ald ) padiune G yiwd sl 4y

class

{

Charge

private _ unit
private _rate

public Charge(unit, rate)
{

this._units = units
this._rate = rate

public getUnits() { return this._unit }
public getRate() { return this._rate }

public getAmount()

{
return getUnits() * getRate()

+

+
Encapsulate Field
«090e sl (sl Lol cuwl Self Encapsulate Field siile

class Person
{

public name
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OS oolawl getter / setter

class Person

{
private _name
public getName()
{
return this._name
I
public setName(arg)
{
this._name = arg
I
Iy

Encapsulate Collection

slortlganS Ugane Bl 51 5glite oS () S Uie) loacgazma
5 dcgazme Uil dy paliiune uyiwd WS aS Cuwl (ol pgo 4SS g 0
2200 ) OF JolS s o5l

9 add s 93 WSS (e Set ]y dcgame plol 4S5 Jie So sl 4 ol
S 0 Ly yaT dfgae j pil WBi> g a8l sl remove

class Order

{
private _orders
public function get()
{

return this._orders

by

public function addOrder(Order order)

{

this._orders.add(order)



Refactoring 48

}
public function removeOrder(Order order)
{

this._orders.find(order).remove()
+

Replace Data Value with Object
3¢ aS Cuwl ;LS 3590 9 Syiline (Msawﬂsuuw@u@lf

GBS Gz yee 4w a5l b sl iy WS i L 5L, Jolds SSlgise
.customer/ s yiino pb yuiio Wio .oLSI aalgs

class Order

{

public customer

public Order(customerName)

{

this.customer = customerName

by

public count(orders, customer)
return orders.count(”customer_name”, = ,
this.customer)

o2l paols plesl Extract Class (o aS ()5 aile oS 1,55 51 (5,u5el> (sl
S e e G S s | als

class Order

{

public count(orders, Customer customer)

{
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return orders.count(”customer_name”, = ,
customer.name)

+
+
class Customer
{
public name
public Customer(name)
{
this.name = name
I
I

Change Value to Reference

Dg aislw (59b) dloxi G Sl aelip Job 5o Cuwl Sow

class Order

{

public Customer customer

public Order(customerName)

{

this.customer = new Customer(customerName)

hy

public count(orders)
{
return orders.count("customer_name", = ,
this.customer.name)
}
}

class Customer

{

public name
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public Customer(name)
{
this.name = name
}
}

WSl 0B (51,55 G az abl ()-S5 i pU ST YL JLie o
ool 4 ity Bl 50 (6,500 Y ol Sas g 31 Al Sy ol L3540
62 9355 $xSola wlie LIS HLSS 51 b lasie 33,5 slal JSuive
l, Customer GwMS 595 Glgie J=ol) laie 4 .cubls gzye (WIS S ol
Dl Gub S5 5590 Ao o

class Order

{
public count(orders, Customer customer)
{
return orders.count(”customer_name”, =,
customer.name)
I
Iy

Change Reference to Value
as,> S Customer wMS (Change Value to Reference) Ld 5,90 ;o
au 39 plad Wliblew L )lS aS Hilej U Ylaisl .oils HVgb bl
25 .l ol GuSe Change Reference to Value .puiivls jLs Customer

Ll B ool 552 4y (55l 5 Wigsb o Gilawjeyds p5 e Lo slopuds
2,5 aolgs culss

Replace Array with Object

S 1y GO blgs (aline ,ue) o, Sadl yolio Jolis ooyl

String[] row = new String[3]
row[0] = "refactoring"
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row[1] = "refactoring@mail.com"
row[2] "157298"

Ay Olgie 1) dae Wgid jumo yaic (3T ke Cuwl (Swow (puizeod
e awlio OF ol 85 ()90 53 3S Loy pa5

080 5 55 Ald S paice ;2 sl 9 Sl G SO L) all Gl iz 5o

Performance row = new Performance()
row.setName("refactoring")
row.setEmail("refactoring@mail.com")
row.setID(157298)

Duplicate Observed Data

bl w45 iloj Loguase wawl (6,0, bagly Jolis 45 el 5
2980 o (Jolgo 9 g Syl wiile S90Sl Lo sLins sl 52,5
bl 1oz 6,88 by 51k aeliy Bhaie oS LSS I (5,55l

<h4>About { count(results) } results</h4>
<div>

<!-- results -->
<div>

W 3yl 1y Lads (Lo Ginled agdog aS LuwS 4y 1) ol oluxi dunlxe (Ghio

<h4>About { results.count() } results</hé4>

Change Unidirectional Association to Bidirectional

oweSxe adayly 4y L5 S0aSy slaShg Sl eslaiwl Jos ay (uMS g5 25
Lubls wilgs

class User

{
public Profile profile
public function profile()
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{
}

}

class Profile

{
public name
public phone
public address

+

Oyg0 dy Lol paily ails awyiws User B, b I Profile 4y pailgs 0
WS ) eSxe adayly SO sl sl cws plasl (BB (6,5 i puSe
WSS Gy s User ay wyiawd Hohaie 4 (s30d> Wi Profile

class Profile

{
public function user()
{
+

I

Change Bidirectional Association to Unidirectional

L aybgs abuly 6o 95 g 55T 31 2S5 ol L5 Syg0 puSic
WD B> Wb S ed ealaiwl Gl I el du,ls ugSxe

Replace Magic Number with Symbolic Constant

DS Gy yxi Coll Gygo a1y Wgih e 03latwl delipy jo &S ol slucl

public function area(radius)

{
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return 3.14 * radius * radius

T o DS e lacy GalS (Ulgs awliy J21s slacl ¢yl RECR R
WO AL ) Wyguo A Sl

const PI = 3.14
public function area(radius)

{
+

return PI * radius * radius

Replace Type Code with Class

4 |) 5loauy Q) 4= Uu&ls d:'>|.> g Carudg & ‘%U LSI)? as UJLQ)ALS
S Jie (ga> (WS

class User
{
const ENABLE_STATUS =1
const DISABLE_STATUS
const BLOCKED_STATUS

1
NN

public function forgotPassword()

{
if(this.status == ENABLE_STATUS)
{
sendLink()
}
+

A Jolgs 39S g bas (ialS g juixel polie yig 468 Cel )5 ol
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class

{

class

User

/]l ...
public UserStatus status { get / set }
public function User(UserStatus userStatus)

{

this.status = userStatus

}
public function forgotPassword()
{
if(this.status == status.enable.code)
{
sendLink()
S
}
//
UserStatus

public static UserStatus enable = new UserStatus(1)
public static UserStatus disable = new UserStatus(2)
public static UserStatus blocked = new UserStatus(3)

public int code { get / set }

public UserStatus(int statusCode)
{

this.code = statusCode

by

Replace Type Code with Subclasses

i S A1 g Gy « £ il sl &S eals PL\S pe-
subclass a4 L, L8, L ol jod 1) Wiguid po dolipy JLidy 30 yuii Casl g 00

] GOLSI b So b LB SwuSS led ¢l oS ke
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public class Employee

{
/...
const ENGINEER = 0
const SALESMAN =1
const MANAGER = 2

private int type
public int type (int type) { get }

public getInformation(int type)
{
switch (type)
{
case ENGINEER
return room +"\n" + phone +
"\n" + hours.toString()
case SALESMAN
return phone
case MANAGER
return room + "\n" +
phone.toString()

by

S E95 2 (5l IS o i £95 (wlwl 4 getinformation =g,
9 Single  Responsibility  Principle J—ol g5 ,LS ol Ly .au;Lu subclass
Wiy 0 Cwle, Open/Closed

abstract class Employee

{
/...
const ENGINEER = 0
const SALESMAN = 1

const MANAGER = 2
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private int type
public int type (int type) { get }

public getInformation(int type)

//...
I
class Engineer extends Employee
i public function type()

i return ENGINEER

public getInformation()
{
return room +"\n" + phone + "\n" +
hours.toString()

}
s
class Salesman extends Employee
{
public function type()
{
return SALESMAN
}
public string getInformation()
{
return phone
}
}

class Manager extends Employee

{
public function type()
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{
return SALESMAN
}
public string getInformation()
{
return room + "\n" + phone.toString()
I
I
// use

Employee manager = new manager()
print(manager.getInformation())

Replace Subclass with Fields

[y Loyl casioumd glaie 33515,5 105L aS (5 ulie 4o lasd W subclass S|
DS G2Sale Ll

abstract class Person

{
abstract function isMale()
abstract function getCode()
}
class Male extends Person
{
function getCode()
{
return "M”
}
}
class Female extends Person
{
function getCode()
{
return "F”
}
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ol GLBI IS GwMS,s ;5 slol clls oyl o

class Person

{

private isMale
private code

static function createMale()

{
h

return new Person(true, "M");

static function createFemale()

{

return new Person(false, "F");

}
protected function __construct(isMale, code)
{
this.isMale = isMale;
this.code = code;
+
function isMale()
{
return this.isMale
+
function getCode()
{
return this.code
+
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Simplifying Conditional Expressions
By pales byl Olyle refactor ¢ (g5lweslw a4y Cownd ¢yl jo

Decompose Conditional

S ool g dyjexi |y oduzn b,

if ('aDate.isBefore(plan.summerStart) &&
laDate.isAfter(plan.summerEnd))

charge = quantity * plan.summerRate
else

charge = quantity * plan.regularRate +
plan.regularServiceCharge

DS e Ol (bl g 995 b |y OF S50 45 4S5 S jlweslw L

Saggly esluw |y Lol (See sl U g Cayyxi aie J510 |y odnzen Ol)le

ayis Ssummer Ly summer ol 4 (sdcie g0 99,5 0ol oSl ,S1 i
Ll byl B G)le 395 Gols)l8 5l 5S,s (BB Cle

if (summer())

charge = summerCharge()
else

charge = regularCharge()
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Consolidate Conditional Expression

WASS Gy i die Su o ) a5yls Gelie axds oS (s b,

function disabilityAmount()

{
if (anEmployee.seniority < 2) return 0
if (anEmployee.monthsDisabled > 12) return 0
if (anEmployee.isPartTime) return 0

Iy

53,5 e B3 55 LI (518S (llgS Gilidl 2 0gMe i

function disabilityAmount()

{
if (isNotEligableForDisability()) return 0
+
function isNotEligableForDisability()
{
return ((anEmployee.seniority < 2)

|| (anEmployee.monthsDisabled > 12)

|| (anEmployee.isPartTime))
I

Consolidate Duplicate Conditional Fragments

AS Jie T 5l )l as |y Gbyd sSel J31s Syiinw soas

if (isSpecialDeal())

{
total = price * 0.95
send()

}

else

{

total = price * 0.98;
send()
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.refactor

if (isSpecialDeal())
{

total = price * 0.95
+

else

{
total = price * 0.98

}
send()

Remove Control Flag

DS B 1) ol guis i dmogs flag sl uxie 5| o5 lasuwl

while (i < itemsCount && !found)

{
if ()
{
found = true;
+
+
if(found)
{
print("item found!")
+

Olhle J518 .55l 399 W flag | oslaswl slo @ (i 50l diven
S eslaiwl return b break, continue I auilgi e (b

while (i < itemsCount)
{
if ()
{
print("item found!")
break
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Replace Nested Conditional with Guard Clauses

S 00l S Ol i Sy e |y 955 o5 sl byl

if (number >= 0)

{
if (number == 0)
{
return "the number is zero"
}
else
{
return "positive number"
}
}
else
{
return "negative number"
Iy

el g o2 Oylee 53l (b Wl JTooyl clls

if (number < 0)

{
return "negative number"
}
if (number == 0)
{
return "the number is zero"
}

return "positive number"

Replace Conditional with Polymorphism

SOl sle a0 WS e S anliy )L by alizo glacdl> s 5]
S oolaswl W subclass
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class Employee

{
public getPaymentAmount(EmployeeType type)
{
switch(type)
{
case ENGINEER
return monltySalary
case SALESMAN
return monltySalary +
commission
case MANAGER
return monltySalary + bonus
}
+
+

g 0 Culey Open/Closed g Tell-Don't-Ask ol g5 )5 ¢pl L

abstract public Employee

{
/] ...
getPaymentAmount ()
+
class Engineer extends Employee
{
/] ...
public getPaymentAmount()
{
return monthlySalary
I
I

class Salesman extends Employee
{

/] ..
public getPaymentAmount()
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{
return monthlySalary + commission
}
}
class Manager extends Employee
{
public getPaymentAmount()
{
return monthlySalary + bonus
+
I

Introduce Null Object

aolsl sl 1) Hlade ¢l payls Lo ¢ cawl NUl a5l Uu.uf)) Hlado Ublf
p.uS )2 MU),»

Customer customer = new Customer()
if(customer.getByID(1) !== null)
{

name = customer.getName()

j

A5 50 oS S Olgsie 4 g caml oo O )0l 4 iy SSS ol
Db 0 4,5

Cael 5 ol .ousS sl null object (wMS SO b ,b 5l oslatiwl sl
D0 By g ()55 saS Gl

class Customer

{
public function getByID(int id)
{
Customer customer = this.find(id)
if(customer !== null)
{

return customer
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return new NullCustomer()

}
public function getName()
{
return this.name
}
}
class NullCustomer extends Customer
{
boolean isNull()
{
return true
}
public function getName()
{
return "Guest"
}
//
}
// use

Customer customer = new Customer()
name = customer.getName()

Introduce Assertion

U e Wyguo ol ;e 0 bb true Wb lais byl SU ol aolsl sl
53,3 LaBgin doliy deldl Cuwl yig Cdls (pl 4 .o J@lgs (Jedxel dsesis

public selectionSort(Collection collection)

{
}

// sort collection
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Juude Assertion (S e HLS olinil edl> L oS 31 s dwed o 4 al
D9y J»lgs

public selectionSort(Collection collection)

{

assert(collection.isEmpty() = true)

5

S oslesiuwl Exception 1 swlgi o Uas yiuis Oiloewdes g (3285 (0,153 (sl
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Simplifying Method Calls

O sbdl Jas) o yiolyb b aie ilg>1,9 (53,5 0olw ) by Juad ¢yl
b B WM (w bl g gl
Rename Method

9 09 dlzuyl (590 dx dy aS el LaBS b |y 995 iy Wb Wi SG U
WS By ualiie g (0908 (IS el jl .ol salgs sl 6 >

function cntBigWrds(data, length)

{
i=0
foreach (data as iter)
{
if (length(iter) > length)
{
i++
}
+
return i
+

«e9 LJ-’lé ‘GQSJ ‘U»Xls ‘)7».7.»0 0 PL’ ‘J%\J\S odlwl L’? dod ).) I) 6.945;) U"I



Refactoring 68

Gl lin 3,5 oolizianl 33l plasl ol U sl kalS 51 ol almpe o
el )0 | 05 655 Sy Gizl) 4 095 oS5 b ungiaely

function countWordsLongerThan(words, minimumLength)
{
count = 0
foreach (words as word)
{
if (length(word) > minimumLength)
{
count++
I
I

return count

Remove Parameter

65903501 Juo s aS el b g Wiguiv 05 odlaiwl Jie aidy )5 aS (ol yiel,)b

WSS B 1y Wilodwl 3929 4y 0 5D Sdxwgl
Separate Query from Modifier

235 |y &l 15 (G52 g 9 2010,5 oy |y qUETY S il aS (e
oy (s (6590 9 qQUETY (sl S0 S ol [jzxe Lo 9 4y (DS 50

public function delete(int id)
{
order = this.find(id)
order.softDelete()

« L Command Query Responsibility Segregation Juol &yg0 o

La,L query o 5l Olgie (puizxad g 39 0 Canle; CQRS aoMs j5 b
25,5 eolaiwl
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public function delete(Order order)

{
order.softDelete ()
}
public function findByID(int id)
{
order = this.find(id)
return order
}

Parameterize Method

2 L 093 asuy polie )0 Lol aids 0 plesl Gl Joe 45 (oo
WSS plesl 1y wleglatie

date = new Date
date.addOneWeek()
date.addTwoWeek()
date.addThreeWeek()
date.addFourWeek()

(SIS A G 5)LSS laaie

date = new Date
date.addWeeks (1)
date.addWeeks(2)
date.addWeeks(3)
date.addWeeks(4)

Replace Parameter with Explicit Methods

22 sl 4 3o plal Liglitie HLS Lo yiell jladie Guluwl 4 die ,S

WSS Ly yx i Wie Su Hlude

function setValue(name, value)

{
if (name == "height")
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this.height = value

this.width = value

{
return
}
if (name == "width")
{
return
+

assert("Should never reach here");

Glo51s8 L 2 Ly Jadsi 3 9 adls Ly sl Sy g oo 3o (1

Debe Gy O 43y GOLSI sk,

function setHeight(arg)

{
this.height = arg
+

function setWidth(arg)
{

h

this.width = arg

Preserve Whole Object

o g Iy & 395 (L yial)by 5 w8 Olgae b polie Jlw)l sl

Ay b

circle.getX()
circle.getY()

X
Y

radius = circle.getRadius()

makeCircle(x, y, radius)
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4 2Ll ©0gub L e 4y 5S> b I gty golie STy Goaa
WIS 0 i Wie 995 Ay badd g s 0uud oolaiwl a5 (plals jo Wik uuss
A Jwlgs > Long Parameter List allue Wil (55wlS b (uized

makeCircle(circle)

Replace Parameter with Method Call

539 sie 4y el olsis & olipslie Jluyl g buse Gilsshs sle @
Wiyl oles sie J518 1y gl

5 o3liinwl b g )l 31 5L 390 joliie &S wiww 12,9 nl b |y Gk JUe
g 50 8L, request i

X = request("x")

y = request("y")

radius = request("radius")
makeCircle(x, y, radius)

.3yl> 1y Preserve Whole Object oo Glad SuSS ol cule,

function makeCircle()

{

X = request("x")

y = request("y")

radius = request("radius")
+

5 ayls Lo Wio s ooliwl ol LLE SwiSS 9 SwiSS ¢l I aad
b Wby Gl iz 5o iz o [ YL wile Gulins 1 sl S el
S a8lsl wie
Introduce Parameter Object

Ay by e 4y g Ly x5
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function amountInvoiced(Date startDate, Date endDate)
function amountReceived(Date startDate, Date endDate)
function amountOverdue(Date startDate, Date endDate)

3 Gy e Sl Solul Gl dy G S Olgie @) kel J S
RO S

function amountInvoiced(DateRange aDateRange)
function amountReceived(DateRange aDateRange)
function amountOverdue(DateRange aDateRange)

Remove Setting Method

G Syl pB hidd | 5,las gloslaiuwl deliy Job o aS setter slaase
3O G H1,8 aS (5)labe (sl setter 4 (55l .ausS B> 1) Wigd e 09) lauso
L 39 50 Cw CONSEructor (s bdd b wiS ,uxi aolipy Job

Class Order

{
private _vat

public function setVAT(int vat)
public function getVAT()

public function order(int vat)

{
this.setVAT(vat)

hy

Cbadlone 0SS o35 dliy Job O Cd Hl)8 4S (5 lado jl S (uao
D90 gl uMS g ub Jlgs

Class Order

{

private _vat

public function getVAT()
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public function order(int vat)

{
hy

this. vat = vat

Hide Method

.S protected L private |y 090 oolaiwl b GulS plw )5 a5 (sxe
3,5 2le> ol | GlS bzl ) gaidse o5l
Replace Constructor with Factory Method

L1y o s 0 pleol polio padaid jl Gl )5 (WS constructor S|
OS¢ uls Factory Method

Class Employee

{
const ENGINEER
const SALESMAN
const MANAGER = 2

0
1

private _type

public function Employee(type)
{

hy

this._type = type

manager = new Employee(2)

.refactor

Class Employee

{
public function Employee(type)

{
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/...
}
public function createEngineer()
{
return new Engineer
+
public function createSalesMan()
{
return new SalesMan
I
public function createManager()
{
return new Manager
I

class Engineer extends Employee
class SalesMan extends Employee
class Manager extends Employee

Replace Error Code with Exception

S eslaiwl Exception 1 oS 018,550 sle @ Uas ioled sl

if(data !== null)
{

return data
}
return -1

A Foamio 9 (o348 (g (5

if(data !== null)
{

return data
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hy

throw new dataException()

Replace Exception with Test

o) it d_ﬁlS)J 9 o)_b.u.n).;.c slolas> g pdn LSI)—.’ Exception )’l
Sles (g pSelz Hlimlz! o LET 4 Gasuw,) jl (Swe gl b g oolatiuwl

foreach(element in values)

{
try
{
item[element.Key] = element.Value
I
catch {}
Iy

IS OlgI 50 03w w9 by L o ol cowlivols g 30 dbiges SO ¢l
ngi (5 igely

foreach(element in values)

{
if(!item.IsValidValue(element))
{
continue
+

item[element.Key] = element.Value
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Dealing with Generalization

Ao g 9dad JWBG! L 0a2d 50 S9ag [y LM plxus] g ,USLw Juad (il )
w9 33558 9 590 GBS G
Pull Up Field

WSS J8ie Hay peMS @ 1) esubclass s 5,55 sald

Pull Up Method

WS JBiwe Hu oS 4 |y esubclass s 5,5 sleaie

Sl u.bg)f B18Y Pl_i.l!b g9 dxwgi Oloj 4O Gl (1S (5, e g 9 LS
0 Yiko . Wigad 0 0315 drmngs ilSlaz B wlS,; aS Ll Logaio .5gu
03,8 i 1) ol 0)bgs Wie S (199s S92750 I EMbI (g Leud

Pull Up Constructor Body

J—e yu S constructor ayliwe a5 lasubclass  constructor
S ldus 1y jay constructor ol sls 4 g Giwlpg 1) 35S 10

class Employee

{
public function Employee(data)
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parentConstructor(data)

Push Down Field

Laosubclass plad J215 Lol wiloasis a2 Lol (S )0 a5 (oloalid
DS Jiiie subclass @ 1) 05,8 00 1,8 eslasuwl 390

Push Down Method

oslaiwl Lasubclass plos J215 Lol ool oy yad Glol (wMS )0 oS (sxie

DS J8ie dabgs ye subclass a1y 5gu 00

SG ST .0 e YT i ploews] cely b subclass 4y wio g wlid Jlal
plad )3 4) 39— o oslasiwl subclass S jl G yo aso Ly a8
Lol Syiie sloadid g asie 314,85 (sl (Hlw subclass SG 1 (o wMSy;
S oo laswl

Extract Subclass

subclass g 45,5 00 HL)8 ealaiwl 3yg0 3Uj aS wMS I oS5y sl
DS Jaiie subclass a1y o S o g oy yaxi uas
Extract Superclass

SU S S e sadid g e Jolis aS juu /ol s ywMS sy
WSS Jiie dpaz Hag oM @ ) gl OISk g skl jay pwMS
Extract Interface

Iy laInterface wiS e .INterface 5,90 ;o Lol Cuwl L8 SLSS wiile
Wy oIS Sa
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Collapse Hierarchy

wl 0o il 395 ol (uMS L (MS 15 S 9 03,5 sy e aelip
S oslaiwl Slol S ol slo 9 B> 1y jg5de WS ,;

Form Template Method

U—’l D2 0 Pl_zﬂ Wl LsLQ‘alf L 9 il A |) LsA_uT)B Lasubclass
IS Ul g cdSuwl o3I el o ccuwlay yoeplis Template Pattern olos
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o2l QM5 99 Yo LSS e i 1) YU J=le Template Pattern
Jdol S e Joe Jolio bl 1o g0y b alls g 2= ails ouijlw
Replace Inheritance with Delegation

Clyg sla ay WS ed oolaswl Hag GuMS b Siig pled ;I subclass )31
S oslaiwl delegation
Replace Delegation with Inheritance

WU SSS uSe
4 WSS o odlawl GeMS S oSy siiun b ples ;I delegation )31
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