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let averageAge = 0;

let totalSalary = 0;

for (const p of people) {
averageAge += p.age;
totalSalary += p.salary;

}

averageAge = averageAge / people.length;

let totalSalary = 0;
for (const p of people) {
totalSalary += p.salary;

}

let averageAge = 0;

for (const p of people) {
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function acquireData(input) {
const lines = input.split("\n");
let firstLine = true;
const result = [];
for (const line of lines) {
if (firstLine) {
firstLine = false;
continue;
}
if (line.trim() === "") continue;
const record = line.split(",");
if (record[1].trim() === "India") {
result.push({city: record[0].trim(), phone: record[2].trim()});
}
}

return result;

}
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class Person {
get courses() {return this. courses;}
set courses(aList) {this. courses = alList;}

class Person {
get courses() {return this. courses.slice();}
addCourse(aCourse) { ...}
removeCourse (aCourse) { ... }

collection szl a Ulg.x.:).SU.Aug).w Ul U awyiiwd jl (5)_5919 °
collection (g9, juusi (9w ol interface jl eslaiwl g collection yaslgs Sl ®
aliseo Lubl (gl collection gg) (wyiows JyisS Jlocl olSel @

lociaMS 1 o )5 uusi g collection glas| ga=uis j> encapsulation >g.g0

WLSZD

Su b S skl puss ol glizl g collection (gg) 35 Caliko gloindy U xilb oV aS ijgo ;> @
a0 pll ) 5 ¢l indirection xbuw

il i 5> s 4y liaaaan 1 GRS W (AS e skl |y pass by value S g)lge jl Sy @
JU D = dS dgi 03w Lelike glogisu > duplicate S SOl (See Azl >
3 9 wuwl coupling (58, VU @ 0 g > adlgs Lglhol 395 ¢l aS xS0 collection
ol Qglhol S

hyiye glogSll
Cusubg dgups ag> I encapsulate variable g encapsulate record glogSIl L Ul (ol

@lail encapsulate variable gaxii )5 Xlgige 395 puizes .cuwl b Ll (gjlwalguss

15



Convert Procedural Design to Objects : 09> (go3J!

9§J| o)

@ 2hhL 305 GlogSIl B vgSIl I asws ¢l .l big refactoring (oL (glogSIl auws ;1 oI ¢yl
9 Wxiojl 5jlwosky @l 6 ploj wae a4y aSl Mgy03 IS @ Vgase yols cusdes Sy )3 9 Solw
2555 Ghlizo Gz 9 ol Sbj Vgaso MSe i a5 (635 pzx> . dayped yad @ G jsb @y Vgaso
ygl0 pol)8 1) Cuwlie Maintenance g ,uss lSel aS 1> cuwl didgw jluw ol Jlacl Lol .35g4b 0
Il g0 3)lg procedural aylshy Sy jl object oriented U IS glail )5 1381 o) (pawdige aS LolKio
IS g 3L )lid) g S (5lesls b LalowllS gilg ;3 .S e iy yei uwliol JSuib @ 1) 395 (gl wllS
D980 0303 @S )8, 9 3bj gloedl> b

2 i Sy gloosly a4y bgspe glolis) aS cuwl (g)l8) 031> Gl JgumuS syl Woo LS b gjlwaoly >
Gl S Sy wyguo ol @y azis )3 Nigdie wanyi (LIS 395 J315) 395 b @y > (g yicSdp
bl Ll 5505 @y 02323 ug 395 Milgiy b S| pogas @ dedie ES Hluw US S B @ 50>
G b i 9 2358y Gangpw i 395 51 Bl @3V > )15 g juw b So 0B b aS S0 Ludl gdlg )
A5S Jlacel 1) 595 50315 (59, L8 J,iS «wuwlio €ncapsulation

> S cohesion Vlaiz>l g a5l 3aub SSiuwly ;50350 4 oS Vgose oSl ¢l Jlesl jl Gy azis >
035 S35 b B aiSe slgidey oSl ¢l -390 0303 3515 6w 6)B8) jop &S uldciamd Ep ol
) S pgo Juol ¢l )lid) 631> lo guuS sloul g (5)l8) g glosly GlouMS WBis> g 395 U8 @y 6dl>
ol 2iojlo Vb B g 5bj oloj @y i asaS aS ghilans o3l ¢yl gzl @il 5,5 L8,

631 Jlac! bl

603> 9 @5 )lid) b YUS (3L dlasi g dbj ,8) g ES (Ge31> b YIS (63 lasi Vgase iy il )
)> large class g data class (U slasi ylgie 03U Jlacl jl Gy S Glgige &8l 5> .90 6335 Uj
) Lokizo gl lid) Vgaso g A COhesive aS sisuws (g,l8; glowlS olarge class .5)S sasliw 35
slodl> Gl S @ (gauaud LSuwly o wMS ¢l .aS e (613955 395 )3 31> jLo (gdasie HBsI> @ as
cohesion &) Siuras g SXimwly cugz 1 o3l Jlacl jl Gy pliaw Cusidg azuis (D g Al 50

s wawlio Wol (coupling
bad ¢l )5 aS > .cul ol Wb 4y ju feature envy o i aigS ¢l ) Veamo oyl 4y aiuy
2l a1 500 plodl Ko gloosly b loyzid ) plae pladl Sy g cuwl 13> 63l I )18, ju5 smell

Al 2929 4 gladl 93 (o Ayl Stily Sy azi

16



Ll Hl8) 031> GloJguuS A Cuwyd g encapsulation (5,55 cule)y ) azgi b aS GlaisSs oy yiege
o=l »> Encapsulation .5g.6 cule) LS pgo Juol gal aS sein0 Jlocl Shaglyis )5 oSUI ¢yl g8lg >
658y Lo wllS HLasl )3 1) 395 wlelbl plis glosls GlowllS aS |2 deibue Lads Lol 4 Lo i

A3 0 )8 5o

Cudgo 55 oSl ()dg9) dube SIS

Opiago jl Sy aS djl5p50 Hl8) 631> (Gl JgumuS )l wayy=i g encapsulation galiue J=> @ o3I ¢l
el jl swlgige goasie globad smell wub aisS 50 Jud Ly 5o aS johslas .ol ulSuid Jouol
bl o3l 30y 63Ul ¢l (i

JSuine vlarge class g non cohesive &) glowlS Wi g 595 (o3> @ s 45,5 Sudp L oI (il
S0 = 1) 35 5> wuwliel cohesion g VU Ssuwlg encapsulation

bottom (g, 02,5 6,¢2 top down g bottom up (ivg) 93 ;I aS 330 dlgisiuy 6l e ¢l J= ©lp
SSS5 5 o3l> s5lwlaz o B 3> B g 03 (giludloy os @ S labaly 5ool> oSl 51 g9y b Up
0L 9 35 5> EiSy> b Lupan IS Ly |y Cuwlio glosld Ll B AiSe wseaw 00 plal Giawy> @ o )
@ . AS e HISudP 393 godl> @ Iy ke, imove method g extract method SwS @ Lubl Gaise glo)lis,
U coupling ¢ encapsulation JSuive g 3igie @inuw Glizl j305 @ 63505 mgw 395 Lubl Wyguo ¢pl
235 by b g facade (oolasi 4y )69, Glogulls Lolgs oIS gul Gaebdl b debge Biby s o>
9S00 Hhdp 295> @ S b encapsulation Jaol azis )> .Xglae Bi> IS @ b g Ngdie
2 g0 l8) 631> glo oS s Joaws il sauls aiiugs procedural 5us b aS (g)l8) g glodls glaojwlls
ASe J= oSl ol IS gl @ |y S Jgsol pass galiame azs

ow Ol Gilwdde 9 of jl gop b g aliumo gaiol> @y azgi b b o)Ll ;UL aS top down g, )
I8 0aSy HUS jo 1) gy 93 ¢l - dgugy |y bottom up (g ,il )5 oasis sloul 35 g loJse U puiS0
g i8035 (gl JouuS g0 @y g Object oriented x> b aS Lusl I cuwlio jUislw Sy culgs ) g 01>

g0 dlzul il s

siwosly SigSz
)2 -2 031> xusgs bottom up ¢ top down gl yivgy whyyei b g Jud sy o gjlwesly S5e32 I Liusy
23S e apogi o3l Jlacl ly |y 15 J>ho ol plolé Jgl Ll S
90 33,15 (1l Gl Vgamo .aniS ayysi anyls aS Luloosls Lulwl p U 1) glosls glogwlls lxul e
S0 aszlo Ol 4 labyl) o350, Sy 5929
PuS e Jiiie (S S, 4y |y procedural gloas olas @

17



a; move method b 1) ol «gjlwlaz o jl Gy .eaS e oligS extract method Sas b 1) S)5 gilgs @
S e Jiiie 93 4y bgyyo (5ol s
GoMS JS1 . g Jdtio 395 gabgire (GlowllS @y oS Lolod U pudd 0 dolsl jadsl |y 8 gal>po @
9 39 Wiz b LwlS Lacld g procedural ploi (wlS Sy cuils 395 )5 1) oasS Lolal aS adgl
9 ,l58) 0315 JoueS Sy 4y Jai iwagly «adbl LS i sl dges I
ool Jlosl 1 ag B ol 03V g o L8 Jolpo ol i aiaS GullS )5 aS jghilad aS 3)S a>gi il
2 G 3)S 320 2L g 5ugs ) 222 hb @liune gaiols jl g9, b g top dOWn gy SaS b «(J=lpe
Sy hb pryier @ coles
il pl3S o aS cuwl 63 8,9 order line g order (Jlio ¢l )5 .l 63 6359 yuj SIS j> jui LS Jlio
ay azgi b iyl 1 g 2l glosls GwllS WolS 3¢5 o wllS ¢l aS cauwl gSae ol Lol .35l aidls 5929 Jud
Order (5,8, LwMS lo)lid) (5jlwSudi b glosls GlogwlS yyes jl G .euiS wyy=i |y oyl 63> o5l
1360 WA> WS ¢l «glosl> s g5 ay Calculator

Order
Order Calculator
determinePrice(Order)
determineTaxes(Order)
Order Line
Order Order Line
getPrice() getPrice()
getTaxes() getTaxes()

18



slos1> glo S g 5,18, lowlS ylw coupling GuslS e

large class glowMS Wi> L cohesion iwljél e

AS Gpiulhssl g ublgs 3g.g0 @

)8y 031> o JomsS uwbio wiyy=i L encapsulation yass jl gSel> @

@i > feature envy jl (,uSgl> g o5l ay )lid) Sudp @

@i > Maintainability >g.0  ©

perfective maintenance >g.gs 9 35 (59) Wl (3,5 jdupSel a4y a>gi b agility >g.g0 @

wl&o

azgi 1l . Jleisl 35 oS px> 9 pgre wusle @ azgi b o3l Jlasl 039 pulej 9 Shaze @

Job @ lvolo cuwl (;Sww aS wauwl reengineering glogSJl 1 Su @ aud 595 oSl ¢l aS cuils
Solxiby

oy rawliol JSib @y )58 01> gladgunS JUo gl 9 3940 plil Giuwys @y J2lo aS ijg0 )> @

Gz > (s baipe HSuaSy ay BIS aS 3l asd)S Hh3 150050 )US )> 2oy g loesls) Aigu

as x> ¢, insider trading ¢ feature envy isle lobad smell 3y cuwl S @S ol Jlacl

hyiye glogS
29y0 ) @ oSl ¢l j> wiyS o move method g extract method glogSJl @
b3l jLuw reengineering glogSl gasuws ;1 Move behaviour close to data o3I L ¢Sl ¢l
Jlacl J=lo i 9 3pe )5 @ 93 5o 1) S0355 )l puslie S lgie @3lg ) .3l SWlGs
RCV L CXCOR TR V.5 WS TERAY %)
3 3l gz byl o3I ¢l b aS cuwl Lwiigojb glogSIl 305 5l 5 split up god class gg3Jl @
U jlowy wigojl glogSUl I redistribute responsibilities gaiws glogSUl wisS ylgie gdlg

19



ol 95 (gauulio

?

@i 213 b > encapsulation cusisg Sgagr )5 wgldtio Jlocl o= g bl 5929 b oSl 9> o
A)l> (g s

Gl Sew s Jol (6631 )3 (63)lg0 5> .3gu0 639381 1S Ay Cuwl (Sl e (6313 gSUl 9> o Jlacl jI Gu
Gl See jui 6931 j> g dgub iy, (ImmutableCollection L CollectionProxy sisle) uas glowMs
Al g3 oSl Jlasl g 53 ga0a2 @lodls glaulls

Oglaj

095 (563JI Lol il encapsulation gasws )5 2hlL ald, el ;I encapsulate collection (o3I
l TG S5 slogSUl I S

Gy O cle) wyguo > collection gg) p aiwlgsb Wluss (galiuwo J= @ 9 Cuwl uj= J9l (59§J|

b i J=> 4 LIS Wygo 4 g cunl SIS Hluw 95 (69301 Lol L3505,,0 Luibl j> encapsulation
2j10 LS jld)esly (glowls (labs g procedural

20



IR

Ol | 09w 990

Bad Smell cauogs

O )l CosBge ol deide IS 505 loyidy 1S pusd g Ll @ yzie IS I pidy So > Wl
Lasy aS 35 )5 s aS sod0 plin bad smell ¢l .cuwl bgiye shotgun surgery g,=0 bad smell
Sl @y e auwl S @y 332 GloSiig 039381 Gl Wlsl L2 o >z 2Bl )5 9 wuasS deugr sl
i 31 0gMe 39,50 IS 5 6 uildike sl T @y T @ AS Sgib 0 dastie oGy yukl 9 Wl
g0 bgipel dasio Wlhuei ay yzie jui eXtension cusdge ¢l 5o

S US aS (glaigS @y .3l 3S b ;> YL coupling g 35 b Blhsil gailis Mlgize wusdso ol
22y gl azis ) g cawl )18,y concrete axaaw 5> bl ¢l 9 351> X3Sy b Sw6lEis bl dassie
Syt (Gl b A bLG) )3 9l b aS (plopullS (pullS o

&8 b &8lg 5> .2l ige cusboe gl €999 (2l 0> &) )3 Jluwy DIP Guizan g OCP goacld ads
wiigaolS (S (@l mhw) Wbt pobaw ;> IS wWilite glodgjle Siuwly e3> @ DIP ¢ OCP
loJgjle b 9 2l concrete phw ;5 Sl aS Gigo )3 9 deibpe JHS ;5030 @ (- g @)
A &) ilgi o waedgo (ol Ay |) extension

03> j Message chain eiuww ;5 Cuwl GSeo «uwl 3935 )buwy coupling «usdgo ¢l )> aS ulsdl
©d)lgo jl message chain 5¢>g suud cuedoo ol 689 Jle jl aS Gusdiny d)lgo BUSy Nz o 59
b asls correlation slgi oo Cusdgo ¢l b aS cuwl

21



Separate Domain from Presentation :Jgl (g¢3J!

68Ul a2

@ 2hhL 305 GlogSIl B vgSIl I asws ¢l .l big refactoring (oL (glogSIl auws ;1 oI ¢yl
9 Wxiojl 5jlwosky @l 6 ploj wae a4y aSl Mgy03 IS @ Vgase yols cusdes Sy )3 9 Solw
2555 Ghlizo Gz 9 ol Sbj Vgaso MSe i a5 (635 pzx> . dayped yad @ G jsb @y Vgaso
ygl0 pol)8 1) Cuwlie Maintenance g ,uss lSel aS 1> cuwl didgw jluw ol Jlacl Lol .35g4b 0
Il g0 3)lg procedural aylshy Sy jl object oriented U IS glail )5 1381 o) (pawdige aS LolKio
WIS g 3U;j )lid) g S Gloosls b alowllS @Blg 5> XS0 iy Luwliol JSui as 1) 595 (gloywlls
D980 0303 @S )8, 9 3bj gloedl> b

5yl> eagey |y (User Interface) (g))lS boyly (gadubsg aS oo pwllS aS pusiws azlge Lhulpd b o3 ¢l >
Golazo LS9 U .l 631> 18 395 ;5 50 |y 35 Ghio Wi Ll g 631> Giulas gy el wllS legi o
«uwl data access g presentation, business logic Lol ¢giw U @V aw Jolds aS igiuw aw )5,
w4V U business logic gdlg > .pxiumd azlge digiw 9> g)laze b Jgome wll> BUS 5 o3 ¢yl >
oSl el B .l aid)S L8 Al Sy > e (5)l8) 9 (5515 9 LuwS 69>9 g ol plesl presentation
Oriza g GSuwly o lS (35 CubsS dgugs j9bie 4 business logic g presentation glo iy gjlwlaz
uwl wgllhe Wlpusi Sleul el

31 Jlac! bl

543y L business logic g presentation glo iy i3S (g)lao )3 aS @S0 Jloel Lol ) 1) oSl ¢l
Lol gaadsy il aibls |) )5 buwlg gadbg Bpo Sl aS presentation Luol g oaub plésl
view Luil ¢ presentation ,> ;. business logic glogjlwesly g8lg ;> .35S 0 6xgc » ju |, domain
awl 3 ol

i Sl presentation g business (lw Jowly Sy wayyei b @igiw aw g loso ;> aS 5)S asgi b
as > cuwl @y Sslw a; lodomain object gacgozo sl Egiio 52)5 olwly g alizo gloview
»> business ghio (gjlwesly 4 5l (535 Glohuly yyei b g oads gi5io )5 bwlg jl A5 Ghio
03> Egitio sloview wiyysi ghy g)lase ol )3 YL EpdsGhymS 9 Slhasil JJ> gued @ s Loyl
-390

by 25 olSel presentation g business glass ([Saui po > wde @ oSl ¢l Jlasl jl Gy bl )5 Lol
aS > .cuwl Vb duplicate glosS azx> uizas ¢ cuwl YL Coupling .ogid e 630> dasie gloview
6l a0 1) oaS ol Gl Lol og)ls Wl Lol 51 eslive i) g 36LuSy 95 wid > gbusiness gl iy

22



assl> duplicate gloas cuwl (;Swee presentation i jo azis ) .S gjlwesly wlike gloview

dgu 0 639> presentation pwlyw ;5 business logic ¢yag HlwsSy wlde @ duplication ¢yl g sl

CusBgo 55 oSl 0392 Sube SigSz

38 oy Ol Lilgs LSiumly Sy U duplication sgzg e a) (@S (oiSli a5 Lallbe 4y azgi b
lizo Ll ) 1) Whai ol G @gyl> eV Dbusiness logic GiyuwsS o yusi gl &8lg )5 .35 3929
Ol gazui ) .S Jloel 5o 3l 03)S 1S 50380 jl 9 gjlwesly |y business logic ¢l as presentation
i 0 presentation alaw ;> sasie Wiui 4 j2ie Wlpui g Glyiws

Jd> gloview ayyei gly aS [z bl ey Mlgine ju loview (oS business logic o oglle
EAc )> d> 4y o3V loview )5 ,usi oS gjlwesly 5 |y ol @ bgsye globusiness logic Lolad ial
st Dyl (presentation glaoywllS ¢>g; NoN cohesive JJs> 4 g8lg )> .l business logic > =i
3950 adw by

g0 13> presentation iy ;| domain objects ¢ business logic glo iy ¢Sl ¢l Jloel I Ga
Hboaw View Luil (Jud> e @ g 35S0 g w business logic ;i presentation Luil oo (gaswis o
9 iy dlbsil i Gred 4 2350 03gey |y 68 bwlg g Giinles azg lgil o Vedie Ju8 jl iSuw
:39)50 VU jlowny 35 (23 psans

M presentation > as view sasio Lubl 4 whues ;50> business logic ,uss b oSl Jlas! I Gy
Ohai Dgd0 Exie 535 buwlg g presentation s jl Guwinjw wlyj> ®8lg ) g el i
business a, presentation jl 3y aS )= .S s business lawlg aSiT S Aigued piiio 35 iy i
o facade (olasi Yol .cuild dolgss d92>9 3> concrete xoaw 5> g wuwl interface j v 3> Sy
UHZa g Ngdh i pikiie logidy 505 ay s laView )d Ol gdbpe 0305 35 a 95 ol ple
business logic aV jl 595> @Ghio lp loview aS > .5g) ol Cudw 505 ju loview (oS

XipS 0 g

silwesly SieSs

Gizl) B plaiz oSl Gl Ghz! lwbwl .cuws Gugale plaiz Jold sl Glz QLS )5 exib buagi G,
god slul @y y=ie Lasy ¢ Xl el 6aud e > business g presentation gloss aS Iz .
P lS Ug) So D e a5yl aiu i gl I i S a L ol (gilwlas aS 3l ek uleclass
:paS 0 ailhl ol Gwluwl
@ed puilgie ol pulwl 3 .ead> Gaxkid presentation glowMS zhuw > |, duplication 5L e
S Iy iz diold GlopullS ) s aidgl

23



@ a>gi iz o duplicate gloaS 4 azgi U LIS ol .exS zhaiwl b |y aiels gloguls

Caouund U.J)J,o.e,o 9 Cowl 0duxu 9 Cadow )La.u.u CLL>)4° L‘),gl bg.w rol.?_il U.x.u.ub ‘)lS 9 k_u.us Lscu.ol_)

Cowl 9§J| O:?I kSI)D.I

(5)4)[5 .b.w|9 (5|).3 L@u owl 449; )|)§ osaiwl >)g0 as (5|o.>|.> )§| rcuusup o view GLmU»uS D
PRS0 Sud5 393 4y bgyye glaiels glowls a4 |, oI move method g method

L «5)l> 1,8 presentation )> business j| ulo iz Hlzxes J=ho ol Gloil L aS Lijgo )
presentation jl |, iz lo)lid) g loesls U cuwl o5V refactoring gailsyy) glowlbdec pll

.axS Jéie business logic as g 65)S la>
a0 25 93 |y ol oaud o5l gl 5> aS e

Order Window

<

Order Window

Order

S0 P LS g heie aS
Do @olyd logic S gly walize gloview wy =i oSl

.2bie inljél coupling g Cohesion

g0 @S Duplication

Abie Ginlidl phww @) 332 loUl g gloSig 1o9;8] aeymw
bise Linljel Portability

24



ngb

Sgu adlsl cuwl (Sl indirection xloaw s> presentation ;I business logic gjlwlaz> Jud> 4y @
g e performance GiuslS a aS

0= hb (miing Il )5 aS Iy ol @idly GEolS skl Cacyw a5 Sy B a4 ol gSae 13l >
Oty Cuidg lwlwl i8S o Wygo (S jl (63930 (sacgozo )> o)lS (Ao g 639 yioslw
Sy i b 81 o sloul cacpw oS glaml 53 aS w1381 oy GBS sloul Lt wle ay 31 ol
azlge 30 S U i 0xb Sy b g wae i ) Lol hoe Uil 6)leze I a
2900

9 3555 Szl @5 il (65)bwe ploj Nlgize o Jleel azis )3 9wl Sji LT GlogSUl jl 63Ul ¢l @
s izl ) o Jlael bl

bGyo LnggiJI
gu 0 63y 033 63U ¢l Jleel u> ;> move method g extract method glogSJl I @

oyg0 uwl ;Sew business logic @V glointerface wayyei gl ju0 extract interface o3Jl jI @

D9 05y
6o3JI €95 cug> ;I convert procedural design to objects g tease apart inheritance glogSJl L o

ki big refactoring gaiws ;> (l)T;L

25



Extract Interface : 09> (9!

oSl w2

12 9 630l pgd> wlz LS > ¢Sl ¢l @il .cuwl dealing with inheritance glogSl acgazo jl 6l ¢l
S G loShe erieee Jl G2 4 wiuwd ol oSl acgaze .ol oxi o)Ll O @y Jol Gz LS
5929 O 51 sl esliiuwl Sl Gisly @ Lol Cawl (63,5 Jluws g 05Lw E)lgi pggho .35j15p0 ylgi Lisy
3929 w)lgi galyl) )5 pgo Juol 9 Caums Caw)yd aS S0 odlaiuwl reuse gly wylgi jI wldgl (g)buwy .5)0>
.l GwMS 95 e gen/spec b is a gakul,

@ apd Glopmgmw b pullS odlaei b g pwllS Sy (g9, interface wiy,ei SigSz g byl 4 oSII ol
33> oS Weldi g Cuws YlwsS java sl oyl L>p L uml s interface wayyei ojlonue ;00
specification ju> aeo Lol operation eo cuwl attribute Jolds e interface as «usS ylgie [UML
dnterface gl> @ il (lwSy implementation sg>9 g0 j> .5)135 59>9 implementation ¢ cuwl
Dgi iy abstract class <y

iz &S Ll o OlSyiie 03 b S Ly interface bldl job 4y 9.0 auogi 1S i L= ;18 )
S 39330 |y 41> aSiyl gl pwiSe slaul interface juo 5,13 3929 Slgs Hlislu

Gy aS > .l concrete glowllS ¢ locsMS yle dip L3y S ol Whai uyiege jl o
Doii 0 oS interface way =i L concrete glo)gyw g iuMS o

oSl Jloel byl

39y )5 @ wyliie CusBge 93 > oSl

slooperation g o g yw jl glacgazoy S jl walio Glocwiuls aS ayyl> GuMS S aSiT Jgl cusmdgo
A CogMS 305 )15 (l Azl )> . euiS e iy interface S acgozopj ol Gl AES e eslaiwl ol
) encapsulation as cuwl ¢l Cusdao ol Gy 6l Gal Ghol 555,15 g8lg )5 .euSe 39320 | Slol GwlS
Al )h8p o Glogugw 9 Wodly elel ay cipMS 4> B @S jh8p joum (S sl w95

ol Syiine uMS ¢l ldkwlg I Ly aS ey)ls wlito GlogwllS ;I glacgomo 305 Cusdgo ;>
Sy aS Mo 3929 @ interface (Lislw Sy ol Gazwi > .euiSe e interface (i ol @ly
XS ayiss interface uwlie concrete (wMS U 1) locioMS il configurer

dip )8y Gazs a5 Whie Gl ajguw g cillS gl COUPlNg o Sl dapluds 95 4o Gazis )
A0 39279 ) S )d ki g WA g s g LS Sl )i e @ Ll

26



Cudgo 55 oSl ()9 dube SIS

Gb jl 9 539350 Wygpm b jopmw o ipMlS 305 g ooy Jh8y dip oSl Jlacl gl o aidS by 95 yo 5>
2> Whusi aS 35S azgi b Nzpe Dgdes Jiie CilS @ baygpuw Wl @zl ) gdge balg
Do CgMS jd pusi 4 yoie dogl 30 g loeiMS (goslaiwl Jud> @ interface

oS Gl 1 oLl aized dguies piiie S @ lojgpw > s aigS o dip )hdy wle @ Lol
implement |, o2 w4, =i interface aS Lalizo (gl puilgie g8lg )5 .ad300 lo @ |y Liyiws ySal
sl Gl b azdis )d . Ngd @3iSay S Sy bungi Gl eilS 9 @S Wyl JS;e
) G AgSgas cconcrete glo S )5 ,usi puizes g ol gloimplementation ¢ interface
g 505y | loceau s

o3l iy B S )3 o3 @l Somg I iy I S pyl> A GuUS Sy 385 488 Jbie w6l
Ol 3 @S @l C LS LB )5 g (6,505 JSuiv @y |y B lowgs o allyl gl g yw pudlod o b .S
Ly GoMS 93 ;o b cawl o)V A GullS (ausSs Giyysi C g B (wMlS 95 (g9, interface asgSsuo 81 wygo
o S (55lwedly g aiiils 393 (b 1) Lo GullS I plaS o jl eslaiwl g Cusidg puusti byl 9 by
aibl> GulS Gl @lp Ao GloiMS S| > aiSpe puns 55 wills (€ waypel g jlisbe (S b
interface <o )31 lol .2uiS juuss lociuMS Lolad b &S Lz dgibe Cduw Hluw HSle oS (eubl
a4 Wl a3yl . 6S gaiuySay ) A daylyis 4y @y configurer U cuwdlS (oS wayyei oS ¢l (9,

a0 i loullS 3505 g A

G jlwosly U§J9§_>
:ubl audo interface wayysi )5 Nlgize 1) J=lhe Jgld Jol ol QLS Gulwl p
PS e wayyei JIs interface Sy e
cebgo) H9pw GloulS b g (Jol cuslge )3) cuills logullS g aS uleoperation gaes o
PRS0 iy interface ) 1) cuwl Syiive (095
interface Ju3 I) logT 9 padde s |) 3Sue gjlwesly |y interface ¢l aS (olo)wls o
590 type g puiSe riSule ) interface I oslaiwl concrete LwMS gl> @ juo locsls ;> o
a0yt |y oyl (goslaiwl
il pj 2yl @y 5 o0l Jgld LUS )5 aS gldigas
Wylge prizxed 9 Al) 4 diuw ko (l @ eSS duwlxe |) Xe)S Sy Goi> EadlgS e igad il o
g5 Sauwlxo U puiS 0 iy =i employee (gg, interface Sy auwlxo (gl 5980 duwlxo God> io)lS
b assls g hasSpecialSkill g getRate juugyw 95 @

27



Employee

getRate
hasSpecialSkill
getName
getDepartment

«interface»
Billable

getRate
hasSpecialSkill

=

gelRate
hasSpecialSkill
getName
getDepartment

9w d lociuMS 30> (93)S d9a=xe g encapsulation g),8,,
VL gliil w3 a5 g)L85 L dip ¢)1,8) g coupling Luols @
g MS @y )9y > Wi )Ll jl 6y Sel> @

iy dlasl g GpiuipunS Gl e

anlio o b oS g hiapSen g dSey So s jlo @
concrete gl wlS 4y 3i,Sy VL Giuwlg  ®

&LU o> ylis oails Loy interface ) dbj Whaak AGS pusi yieS Gl ointerface o

aisS cuedgo 55 o3I ¢l jl 0slaiuwl Wi g g0 Wi Wil @ yxie 595 g cauwl L>hb ()9

S e pads ) (wlyuasss )Lai‘.‘:i.’al) 03

28



hiyo LSngiJI
glaio ¢Sl 93 Jlocl byl asdl )15 )8 (ga> Sudp > extract superclass o3l L oSl ¢l @
ay CuMS 1> i Yoo interface Lol >g) IS ) reuse gl Llgie superclass as > ol

1> 1) y9

/

presentation ga,V ¢ business logic gaV ¢y U 5,0 6,90 extract interface o301 jl 2lgi 0 «Jgl (593!
2525 g0 Gilwlaz S
S o 6250l Wl )Ll jl g Mielzilso (6 edo0ipinS 9 il Soug 4 oSl 9> yo

ugLo_;

Lol .ol )Lu S)90 UT LSl)?I kSl)-.’ LS-’L.’) ()Lo)' Ug.oap 9 ol big refactoring 6L®9§J| GLwd )'| ¢LJ9| LSQiJI
.l dealing with inheritance gaiws ;> ailsy) Lo g3l jl pg> oI

9 Vlhwil jiuolS @ y=io digiw 95 Cuwpdl (g)lozoe Sy 8§|9 3 3 g leso gag>g yiiw Jol o
Sy Wiy jSHal 09 LS9§J| 22 Sl 0300 i @i ) st Sl g 6auh @l (S)J.)dbuu).\mg
il 623y S 9 g dpdlasil gly VL gl

230l oo g logullS bl g 0T 3929 ) Cuwl See waz slogjlwesly g lopwlls (Jol o3l >

g0 e specification Sy Lgis g Sgu e Wiyl (630> ke b (wMS (g (563l 5 Lol .l

29



