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A comparison and evaluation of programming language is important. The
purpose of comparison and evaluation is based on the person who studies, such as
time reduction for learning the programming language, decision support for the
chosen language to be used. This research intends to compare and evaluate the Dart
language with the Java language which is widely used in software development by
using implementation of examples from 23 design patterns. The approach in
comparison and evaluation consists of basic concepts of simple programming,

properties, features and execution time efficiency.
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gnvgu mjamﬂmgazﬂqmmmsamammﬂﬂlmg HASNTHUBINAIN ”lummﬁmﬂmmu”mty
o = a 1 1 9 1 o 1 9 % &

UNISTUNTDTUIYNITAINTUUBYAAN ) “l’i’“luﬂamuummmﬂuTﬂiqmwwmmmy”| BN

o PR A o o YA A g1 YA 1 0 [ v 9 @
m%mimﬂmsmmﬂmm‘u@auw"lu“lmmwiumsmuuazmgﬁﬂy1iﬁamuﬂ‘u‘u

v d
2.1.2 ANHMZIDNIZYDIAITN
4 I A 1 = 9 Y] Yy o
M uNEINNeAeMTToUT s 1zgnoonuuutayianlilanyuy
Y A o Hq ¥ A~ 1 9 dy
Indmeanuaiwinlgvou TsunsunTegnouniinil Tagmniza1¥191721 1aZN I
A (o qy a y A o g & ¥ vy
ansdd MldensodeuTdsunsy ldmiounuintluniialunsniuld uensnaiminm
a (< ¢ < ! 4
uazmp1nanslands arsndsanso@onTusunsu Idmiowiuniialunmesunu
1 o w 1 <] o
(Fortran) 1a9n@20 uanisnszsiiaenannzildanuaynlunis@oulilsunsuuagy

v
a

o s o o ] Ao o
amgmzmwwzmmmmmimmﬂﬂ mmuzumﬂymzmwwummmmﬁmuﬂuﬁmmmu



A Y YA = a A = Yy =
e ldgidouTdsunsulinnuaafioanuininms@iouTUsunsua1en1819171 130018191
A { A & o ¢ s A
an31d HazuNUNANUAATUAIEANHAULIRNIZVBINHIAIST N ANHAULIRNIZVDINHIAS NN
Y
185umsinauennfiudauiasae 11l (Nystrom, 2013; Ladd, 2013; Walrath and et al.,

2013c¢)

1. suuyHavesdeya
s & ~ o 2 Y o A a A ==
ﬂ1iﬂuhuny1%@ﬂW%nnmuTﬂmuuaﬂymzmaﬁuuu%u@mmﬂ1maaﬂumﬂuﬂ1i
' ]
ﬁuuﬁuuuuu%uﬂﬁﬁ ﬂHm$WWﬂﬁ@1u@3mﬂﬂﬂE1ﬂﬂﬂﬂﬂ(Swu@ﬁ@
@ 4 a (% 1 a x
1.1 AUQY (Numbers): mwﬁtmu%uﬂmmmmmag 2 ¥UA ﬁﬁ] int Li81¥ double ‘%\3

¥ < @ a 14 g
nagilugunaie (Subclass) ¥oIna1d num lasilnanisideu Inadrea15niiu agwunis 14
AavoY 2 A Ao

o < 1 2’; 1 a Y, Y]
111 Swamduminiy lusouganation : 19 int Tumsdams
1.12 wanduavla q sauganaiion : 9214 num Tumsdams
[ 1 9 a (% (% d' 9 9 a %
A79819Ms Inuuuriavesdavaanlugili 2.1 Aremslgunuriiavesdiuls

| ! o = 1] a @ Y o

A var uaiimisufSeumeu i uuyysiiavednara num uazsunatd lagn1sleda)

o A . o.;o’d'gl I 9y &Y = a @ A o
ﬂHHUﬂ1§m(WﬁﬁWﬁﬂqﬂﬂzﬂhiUueﬂ?ﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂ%ﬂﬂ%ﬂﬁ@Duﬂiﬂﬂiﬁuﬂ)

void main() {
var doub = 4.22;
var hex = 0xDEREBEFF;

print('line 1 Sdoub') ; 1
print('line 2 S{doub is double}'): 2
print('line 32 Shex'"); 3
print('line 4 5{hex is num}'); 4
print('line 5 S{hex is int}"'); 5
print('line & S{hex is double}'); &

Output:
line 1 4.22
line 2 : true
line 3 3735994111
line 4 : true
line 5 : true
line & false

3N 2.1 manaaguauiauuriave sl sauay
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a 4 o <] Y a
1.2. @33 (Strings): MINTUUFAUUMNTINUIHAVDIAATIUDY UTF-16 mﬂ%}im

a

o v 9 a 1
ansvzgminaue luidedasne 1)

a 4 < T v W
1.3. Yau (Booleans): WU¥UAYDIYaUTUAITNILINUAINIONYT true 1A false

[ a

1 d o v
mslFmvesyduazimuauuuyiaiu bool awaasluzli 2.2

void main() {
bool fname = true;
bool lname = false;
if (fname) {
print ("Naritsara™);
}
if (lname != true) {
print ("Tharaputh");
}

Qutput:
Naritsara
Tharaputh

A 9 a =
iﬂVlZZTH?I%QTHMUU%M@%@QHQN

U

a o @ [ 4 @
1.4. 309 (Lisis) s ey Aa18nUoz1s8 (Array) Tumeinald msldauuny
a a 4 o v 9 Aa o
siiavosaadazgminaueluitoaadas il
A o <) o o o ] v o W v
1.5. 41l (Maps): AoMIMMUABDURNATIHTVAUAINAY (Key) 1aza1 (Value)
14 ] ?1}/ v o a { ] (Y 4 @ 1
AInaiuayuNINIuldIsnystaztusiavenl Ny ludin1w1a13n endied1an1s
9
[ [ o .3 (Y v o w o
TFauunisasslasfvualiainds fruit umsuuduuudisnys dadnuvesusnys
I a o I = L) o 4 @
vwiiluaass uazauils map WunmsFenlénunouaainmos (Constructors) oyl agaa
o w = 9 dy A o I (2 < o ~
mnvveansizen lsnuiisgianyauziludounnd awaaaluzilin 2.3
o A

L6. dg@anwal (Symbols): ADMITUTZMAAMNUYDIAIAUTUNTHIDAITZY N5

o v J o v W v W C4 (J @ 1 [
Mddydnuaidmsvaszy Iddadnual # tazaudiearszy aredrums Idauawdalugl

Q g
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void main() {

var fruit = {
"first' : 'Mangosteen',
'second': "Sugar',
"thrid' : "Mango'

};

var map — new Map();

map[3] = "Mangcsteen';

map[3] = 'Apple’;

map[2] = "Mango';

print (fruit['first']);
print ('S${fruit["second"]} £{map[3]}");
print (map[9]);

Cutput:
Mangosteen
Sugar Apple
Mango

517 2.3 M3 lFanunuustiaueail

U

import 'dart:mirrors';
const className = #MyClass;
void main () {
print ("MyClass' == MirrorSystem.getName(className)) ;
}
Output:
true

[ [

~ P} A ¢
TJJTI 2.4 ﬂ"lii“lf\?"lﬂl!‘]ﬁflfuﬂslli’)\‘l yany

G

a P s Ay Y o Yy 9 ¥ o
%1ﬂuﬂﬂ%uﬂmﬂﬂ%@gﬁ1u31y1ﬂ1ﬁﬂﬂqﬂﬂﬂ1THHﬁu@1um13ﬂuuaﬁEfuﬂiﬂﬂ1ﬂ13ﬁ§ﬂ

a Y v ~
llﬂﬂ%uﬂqﬂﬂﬂllﬁﬂﬂiuﬁ151ﬁﬂ 2.1



12
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{ a 14
A1519% 2.1 mefumaa%’@y‘awumuiummmiﬂ

9

BT HAve RN 318aZ18A
. I o a

String wWusweraasauy UTF-16

I (2 o o [y <3 1T W
num L‘IJu@ﬂﬂt%ﬂ@]ﬁWﬁ'ﬁ‘Ulﬂ‘UﬂW@nmﬂl
. da! [ d‘ (% A . .
int YUIALVUOYNVIATOIVNTLANDU (Virtual machines)
double NUUA 64 Ua MNNIATIIUUD IEEE 754

<3 1
bool INUAT true LD false
. <3 9 I~ 1
list ﬂ'lilﬂﬂﬂl'ﬁ]?J”ﬁLﬂUﬂQﬂJ

(1) d o [ <3 v o w 1
map DOULINATIH I UNUAININULLAS AN

9 [ @ /g Yo o o A A Y

symbols NITEIN iUuﬁﬂ‘}:lmblﬂﬂ‘]JG]'Jﬂ'ILUUﬂ'IiWﬁ@@’Jig‘]_J

d o
2. Wanwu
s o 4 I o 5 & . . 5
AsnuaUauialangU (Functions) 111 IA9F U (First-class objects) aziilu

& @ 4

I s A Aa o v ) ¢ Aq Y Y
@@mﬁ]ﬂ@lmuaumymuﬂuﬂuwﬂﬂ Glumiﬁinﬁﬂﬂ‘vuﬂlmmmﬁtyaﬂymﬂ1%1uﬂ1iﬁi1ﬁ
d o o o 4
Wanaudl 3 doydnuel Ao
d o 4
2.1 ﬂaﬂ%uizu% (Named functions)
Jd v ] A . ) o o ¥
2.2 ﬂﬂﬂ%u"lmzusm (Anonymous functions) dmsuilsy Teasaa (Statement)

Jd o ) [ 4 .
2.3 WaR¥UQnAT (Arrow functions) A1 FUHWIN (Expression)

v A

@ ] Y d v [ s & A du A 4 [ A
@]’J’E]El'l\?ﬂ'liﬁi'l\‘]ﬁ\?ﬂ‘]fuﬁ]'lﬂﬁiy AHUNITINAD ﬁﬂﬂ‘]ﬂuﬂi%ﬂ%ﬂﬂﬂllﬁﬂﬁiugﬂﬂ

E]

2.5 (n) Wandui hiszyredwanslugili 2.5 () uazlaFugnasawanaslugiii 2.5 ()

a d
3. aan

< S s o a s g
Tumsmudeyailusienmsvosminszdosldanlslszmnaad sailuuuy

A 1 voA

A Aa ] J a o FY o o A A d
%uﬂmmg‘lummmsmmzmﬂymzﬂawaﬂmmffl,ummau g Iﬂﬂllﬂ?ﬂslﬂl (Index) nlu

Y A

4 a A Vv oAaA g s 9 <
09AYTZNOUUTNVOIAFAITUAUN 0 Llagﬂ1@Gﬁuﬂlﬂu@\iﬂﬂﬁSﬂﬂﬂq@ﬂTﬂﬁlgﬁlﬂuﬂ’ﬂNﬂTJa‘U 1
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I a a 14 9
WusyursHavesaaa I,Laxmmﬁmwa%yjamugﬂ

(n) bool isWhispering (String msg) {
. 4 return (msg.tolowerCase() == msqg):
Waiduszyde }
{ﬂ) var whisperZ = msg.where((m) {
return (m.toLowerCase() == m);

Haiduliissy®e | 1) .tolist ()

(ﬂ) var whisper3 = msg.where ((m)
ﬁﬁﬁﬁﬂ@ﬂﬁﬁ =»> m.toLowerCase () == m).toList();

A an 9 ) @ o o
gﬂ‘ﬂ 2.5 ’J‘TJﬂ?iﬁi'l\?ﬁ\?ﬂ%‘ll"lﬂﬂﬁmaﬂﬂmﬂﬂ 3 Yanyu

o

void main() {
var list = [1, 2, 3,
assert(list is List);
print('value index[0] : S${list[0]}"):
print('Last index : S${list.length - 1}");
print('Length of list : ${list.length}' );

4, 51:

output:
Value index[0]: 1
Last index !
Length of list: 5

v a P 1
519 2.6 M3lFnudadiiiosdu

U

d (v d
4. fAaa gaumnmmxﬂauammms

[

I ] A a A 9 [ A 1 Y
4.1 AQId: Lﬂuummumuﬂm AHUSHASNHANTINNAQIINU ‘Hi@@?%ﬂaTJllﬂ’ﬂ

@ Y ) J

I a Aay Yo Yy a Yy o
ﬂmmﬂuu,uamnmﬂﬂuuh 1Wiﬂﬁi1ﬁ®ﬂﬂlﬂﬂ@11ﬁlﬂuﬂiﬂ ﬂa’]ﬂﬁ’lh15ﬂgﬂm€ﬂﬂiﬂﬂaﬂ‘]ﬂm$

P4
=<

v ] 9

AU nIzmIzangey g ludnyazvesdvusunuudu 'l endlr01995u n1svee
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Uszianuosenumivue ansavens Tagnsmuuauuinnddluso el vioso uaydl

o a { ] 4 a a @ {
aunsomruasiaimuizinizesad il Idduwniosduwiia lnudwaadluglh 2.7 (ns
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a @ @ [ (Y o
T VWYAUANHUSVDINAT !LagIﬂﬁﬁﬁ%TﬁLlW\iWQﬂﬁ’lﬁ‘ﬂgi% yanbauel UML)

YIUNINUS

4 A -
0 NIV 139

v
Tude 1o

QE
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= o o & Y gy
31J‘I/I 2.7 G]’Jﬁ)fJNﬂﬁWﬁﬁ?ﬂ’UGD’HLL‘U‘U@ulliJ

@ 1 9 1 1 4 [ d‘
dogmsadnamauazmsisenlgnuaaiaodisie 9 1ummmwmuﬁ@ﬂu§ﬂm
< 1 o 4
2.8 wwuIMsadnaaaazdovilsznov ldredriaume 14 lun1sissnanaiane class
A A ) A v o @ A2 o
¥OUDINAAAD Car LATZVDYAVDIAATN (Body) magmaiuamawm {1 Tuntine msmvua

a v W 9 a
ﬁ@li\‘]ﬁlﬁ}ﬂﬂﬁjllﬂi car UaZNMIAITNNINTDA doPrint()

class Car{
String car = "I'm class Car" ;
doPrint () {
return car;
h
}

51N 2.8 Aaa Car

24 4 14 o Y 3 a o o Y ] I
4.2 90UL9NA: mi‘ﬂgﬂ‘wmuﬂmﬂumqumq Vnclﬁ‘nﬂ@mqg]ﬂu@uﬂu
] e’g}/ 1 o 1 Yo o a 4 @ J o )
DOULINANNTUA LVU ﬂ”liﬂ”lﬁl!ﬂﬂ”liﬁﬂﬂ@]?uﬂﬁ DUNUAUBUDIAAT AU ‘ﬂﬂﬂﬂm llm’m
¥ 1 < 3 o S W P Yt ° Yoy PR )
HILHA1IN (null) ﬂgﬂmuﬂuﬂami}ﬂm%uﬂu ﬂ?ﬁ'ﬂ]lﬂﬂﬂ']'iﬂiﬁi‘lﬂclﬁ'ﬂ@ﬂﬁ]ﬂ@ﬂﬁﬁﬂﬂﬁ]%ﬁ@@\i
A . = g o v o 1 Y o ¢S 1 2
gduneavIINnale Object G}fﬂtﬂuﬂmﬂmgaium @3@81\1ﬂ15ﬁ51\1@6ﬂﬁ]ﬂ@]ﬂﬂTQQWﬂiuﬂWﬁ‘V]

[ =~ < 9 3 J 1 9 dy Jd o . ~
muﬁmﬂlugﬂ‘w 2.9 1 umsai oo uINANNAad Car NourIYN neluiendu main() ¥N19
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Y o 2 Yo & < o A ' o '
ﬁ'ﬁ\iﬂ@ﬂlﬂﬂ@ljﬂﬂﬂﬁﬁl%ﬂ'lﬁﬂ new mu‘lﬂklumuﬂﬁ C LiJ’f)‘I/]"IﬂTiLLﬁﬂQﬂ"I‘llﬂ\‘iﬂ’Jll‘]Jﬁ CATNUN

@ a3 a 4
auils c ifluduaausvoInaId Car

class Car{
String car = "I'm class Car" ;
doPrint () {
return car;
h
}

void main() {
Car ¢ = new Car();
print(c);

}

output:
Instance of 'Car'

A 9 [ d 1
ETJ‘VI 2.9 MIFAINDDVIINADYINNY

o s A 9 Y A A A o o
4.3 ADUTAITANDT: ﬂﬂiﬂi\iﬁi?\iﬂa'lflliJ‘ﬁ’f]ﬂV]G]ff]LWiJf]uﬂUﬂa']ﬁ Tﬂ&lﬂﬂuﬁmﬂ
PR o v A A A P % o ' s o
EDITUUITNINIUNUNIUDUNITIAITINODULINNUDIAATITAINA 1D Gluﬂ’l‘H’lﬂ’li‘ﬂiJ NITUUTUD
a o PR ; a 2 a ¥ 1A 9 g9 v
!,Luaﬂml@\‘iﬂeuﬁmﬂmai%mﬁu%ag 3 Lgujﬂﬂﬁlummxuﬂa ﬂ’li@]\iﬂ’lliﬂﬁuiﬂ!ﬂﬁﬂl@y’aiﬂﬂ
o o . e . e . @ S
on Ul (Automatic field initialization) ADUFNTAMDINULO, (Named constructors) wazuvlnne
[ 4
SAOUANTANDS (Factory constructors)
oi’ " A Y K% Y o A [ 4 o [
4.3.1) mimmtiilﬁu?mﬁumlayﬁ Tﬂfj@ﬁfu.u@: ADUTATAIDIIZTNIVUAA U

9 Y o % Ia o d‘ Yo d‘ = 9 [ o [ A
Yoyal¥nualuds91ne1inINua (Arguments) V]]lﬂiﬂmﬂllﬂﬁﬁi”lﬂ’ﬂﬂﬂlﬂﬂﬁIﬂﬂ@@TuN@

U
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ﬂﬂmamqmsﬂmummmayﬁTﬂfmmssummsmmummamiugﬂ‘n 2.10 (1) AAY Draw

]
I o
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3Jﬂ”|5?fi"l\‘lﬂ’ﬂl!ﬁ@]iﬂm@51/lil”ll‘]J‘L!@]’fNi‘]Jﬂ”l@"liﬂme‘L!G]il"lﬂﬂ"liﬁ'iN’E)i’)‘UL’ﬂﬂﬁ 2 A1 Gl,l‘!ﬂTi
A 9 9 1y o 4 o q ¥ Y o S o Y
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2 o] sa s . X o q ¥ 1 9
JYUU muamiugﬂw 2.10 (le) 919 Draw bll!’f)Tiﬂ’JLiJLl@?J thls."]Nﬁ]S‘VnGlﬁﬂH"lJW’U’ﬂﬂ;l‘aﬂg
Ay o wa 2 [Y o s 2 = °

LS?J@]‘L!I@EJ’EW]IM?JG] uﬂﬂmmmmwiumuﬁmmmsuuhumﬂmm“l,ﬂ ] HONIINNIT
A g 9 Y o o Y ¥ Y A a
Limummmmay‘aum ’fﬂllTiflﬁ%@]’)ﬂlﬂﬂﬂﬁ]uﬁﬁiﬂm@iqﬂ Iﬂ&lﬂﬁiGlﬂflﬂi't)\i‘ﬁllﬂll“]illiﬂﬁ’é)u
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class Draw { class Draw {
num %, Yy, num %, V7
Draw (num x, num vy} { //Draw (this.x, this.y){}
this.x = x; Draw (this.x, this.y):
this.y = y: }

(n) ()

A an 9 @ o
i“lJ‘VI 2.10 3D MITAITNABDUANTIANDT

U

’ s
A [

o o A & ~ ¥ o N ¥
4.3.2) ADUAATAUADITNNVO: ’UNﬂiQSl,uWuﬂﬂﬁWﬁﬁlﬁlNﬂﬁ’diNﬂﬁ)uﬁﬁiﬂLG]E]ihlﬂ

1 = [ 14 A 4 1 ] 4 .
UINNIMHUIADUTANTALNDT umummﬂmiﬂuﬁuuauumﬂanaﬂwaﬂ (Overloadlng)

(3

& ] { A o ' o P P 9
(Tagi ludrmundisudsuuuFawaiag lulimsmivayums Tenes Tvan) a1iniela
o Aan Y A Y o © s A ) & A )
PUAUDITIUNITANFO INNUADUAATALADS ND I 1M UIAA 1A NIZTHINITOA T4

[ I'4 9 1 né [y Jd W d' o 1 9
ApuaasAAes lauInnimilsaeuaasames awwaadlugli 2.11 uaasdlredenisaiig

[ 4 4 g’/ [ 14 [ 4 [ 4
ADUAATANOTUULTZYFONINUA 3 ADUAATALADT AD ADUAATALADT Draw() AOUTATAADS

Y] 14
Draw.pointZero() 4aZADUANITAMOT Draw.pointDouble(num x, num y)

class Draw {
num x, v;
Draw(this.x, this.y);
Draw.pointZero(){
X =08; y =8;
¥
Draw.pointDouble(num x, num y)<{
X = x * x;
y=y*y;
¥
¥

b4
as v 4

A A Y o 4
gﬂ‘ﬂ 2.11 ‘ﬁﬂ']iﬁ\i"]f’f]slﬁ UADUTAATALANDT
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class Name {
String fname;
String lname;

factory Name (String nams) {
var parts = name.split(' ")
return new Name.partsi{parts[0], parts[1l]});

}

Name.parts (this.fname, this.lname);

}

void main () {
Name name = new Name ("Naritsara Tharaputh"):;
print('S${name.fname} S{name.lname}');

}

output:
Naritsara Tharaputh

A an 1] a o s
gﬂﬂ 2.12 'J‘ﬁﬂ'ﬁﬁi'}\un/\lﬂ‘ﬂ@ﬁﬂﬂua@ﬁﬂlﬁ@ﬁ

o 14 o 7’ o ] 1 1 o [
4.3.3) ulnnaineuaninmas: aouaasawmesna e lueusodeandula ua
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A @ = E [ S v
LﬁNGUﬂUﬂ1il§8ﬂ1%ﬂ@uﬁﬁiﬂm@iﬂ'}1ﬂ
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5. MIHOHN

Q

19 . J A o | a o S
nsvony (Encapsulation) Gl,uﬂ"IBTﬂﬁVlllﬂﬂ']slﬂ!glﬁlli’)l‘!ﬂTHTLGIf\i?J’E)‘]JLi]ﬂGW]'Jll‘]J
1 o 1 4 [ ] o Y dg! A o Y [
Lmiuﬂ"liﬂ"l‘Vi‘LlﬂFI"Iﬂ"li‘VlGlf’JEJGLWfT"I?J"IiﬂVI"IllﬂQ"IEJﬂJH INFIZUMTIIU get AT set T¥awsanm

I3 = Y1 1o Y 9 @ 1 1 Y o
ﬂ"liﬂ”l‘l’iummzliflﬂi%ﬂ”ljﬂEllliJil”IL‘]JuW’NﬁiNlﬂJ‘ﬁi’)ﬂLi’N G]’Jf]fJNﬂTiWﬂ‘kjﬂJﬂﬂLLﬁﬂﬂil& A

o @ I 1 o o [
Encap U113 2 3 Ao name waz age Nmsvsemaliidluaiudn (Private) 19 get drwisy

I

A 1 @ A~ = Y A o ' Y
ﬂ"liﬂl!ﬂ"lﬂﬁ‘]JliJ@%Jﬂ"liLiEJﬂiﬂf Iag set L‘W’f)ﬂiﬁuﬂﬂﬂﬁ

Y
v W ] J v
Auaausiiu Wan¥u main() UAg
9 (4] 4 Y o o d‘ 9 o 1 Y o o
731990 U19NAVDIAATE Encap MWINUAILYT encap iodoamImruam Innuaus name
o o 1 [ <
Tuaate Encap a@1m150991 18 laen1siimuaa11# 0 encap.Name uaznsisonldnainise

~ Y
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class Encap {
var _name;

var _age;
String get Name =» name;
set Name(var nName) => name = nName;
int get RLge => _age;
set Age(int nAge) => age = nhge;
}
void main() {
Encap encap = new Encapl():;
encap.Name = "Naritsara Tharaputh”;
encap.Bge = 24;

print('Name: ${encap.Name}'):
print({'Age : ${encap.Rgel}l");

Output:
Name: Naritsara Tharaputh
Age : 24

5U7 2.13 maviouduls lunand

abstract class AZnimal {
String eat () {
return 'Eat a food.':
}
String noise();

}

class Cat extends Enimal {
String noise() {
Return 'Mew Mew!!':
}
}

void main() {
Cat cat = new Cat();
print('Cat: S{cat.eat()}')s
print('Cat: 5{cat.noise()}');
}

Qutput:
Cat: Eat a food.
Cat: Mew Mew!!

= A
719 2.14 msdumeanaa

6. MIAUNOA
s A A . ~ A Yy o ’q YAt v o
AINUNIAUNOA (Inheritance) HULIAYI AB NTAT1IDOUDNA IR UANUFUNUT

o o & Y 3y Ad v ~ ' ¢ - '
Lﬂumﬂuwuumuulu ﬂa'lﬂ'ﬂlﬂuﬁullﬂﬂﬁ]ggﬂliﬂﬂ'ﬂ Cq]f!fl]f]iﬂa']ﬁ (Superclass) igDAAELLY
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HazAaaNiINITAUN0AINAITINIZTYNITENI FUAAITUITOAAIAYN INAI0E1INT
A (4 A
auneadauaadluzili 2.14
T A . A A Yo A
AANELNABAAIY Animal agAAITgNABAAIE Cat UN13 1HAI1A9IU extends IO
1 o d v .
VONIAAE Cat AUNOAVINADE Animal 11 A1 Cat IMsTunoAlanFY noise() 910

Y
ARE Animal uagny IRIMNIZIIZ 99NV

=
7. maivawsduuy
~ . A [ S A A a o
MsNna1wgluu (Polymorphism) AB M3ai NWINFUHTBITRAN NI INNDS
< a 1T W ~ J v . = o
Ausvusiavesaarduy aanaadlu 3UN 2.15 905U callPet(Animal pet) HNIIAIHUA
a S 3 a ] . =\ 9 [ 4 ]

wisilmesunuurtiavesnaraud 71e14 main() YNTH31900VIINAVBIAAIE Cat LIAZEY
a @ @ ¢ o ) . g o
BUTUAUTUDIODVIING Cat 1A UWIAFU callPet(Animal pet) e umalriauals pet Tu

WaAH callPet(Animal pet) 9211/381@ 21115 pet 910 Animal (311 Cat Tasda Tuia

abstract class Animal {
String eat () => "Eat a food.';
String neoise(};

}

class Cat extends Bnimal {
String noise () => "Mew Mew!!"';

}

class Dog extends Znimal |
String ncise(} => "Box Box!!';

}
String petEat(&nimal pet) => pet.eat();
String callPet (Animal pet)=> pet.ncisze();

wvoid main() {
Cat cat = new Cat();
print({'Cat: S{callPet(cat)}");
print{'Cat: S{petEat({cat)}');
}

Cutput:
Cat: Mew Mew!!
Cat: Eat a food.

o -
31U 2.15 Mmslvaregluuy



abstract class Animal |
String eat() => "Eat & food.':
String noise():

1

clazs Cat implements Animal]
String eat() =2

String noise() => "Mew Mew!!'":

1

class Dog extends Lnimal |
String noise() =» "Box Box!!":

1

vold maini) |
Cat cat = new Catl():
Doy dog = new Dogl):
print('Cat: slcat.=at()l"):
print('Cat: &{cat.noise()}"):
print ('Dog: S{dog.eat()}'):
print ('Dog: &{dog.noise(}}"):

'

"Eat & \'Whiskas\'.";

abstract class Pet]
factory Fet() !

print{"Iv'm factory Pet{) method"):;

S:ring isPet():

!

abstract class Animal |
Etring eat() => "Eat & food.":
String noise():

1

classz Cat implementsz Animal, Fet |

String e=ati) =3

'Eat a “'Whiskas.'';
String noise(} => 'Mew Mew!!':
String isPet() =» 'It\'a a pet."':

i

class Dog extends REnimel |
String noise() =» "Box Box!!":

1

void maini) |
Dog dog = new Dog():
Pet pet = new Pet():

!

Cutput:
Cat: Eat a '"Whiskas'.
Cat: Mew Mew!!
Dog: Eat & food.
Dog: Box Box!!

output:
I'm factory Pet({) methecd

[43))
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J 3 v 1 [ a 4
AAAUINTITY (Abstract class) 1uﬂ1y1@131/1Lﬂummﬂumimﬁu@aummgwm

Fanmsaduamauwsssuaiulvgiinignumsaiiuuseauusssuale UnAaaauiusssu

' Yy a N Y A S A o S 9 1Y A
ﬁ]thJﬁ”lﬂJ"liﬂﬁi"Ni’)uﬁLmu‘ﬂf"lﬂ (dUTUAUY ﬂﬂﬂ@ﬂlﬁ]ﬂ@]ﬂgﬂﬁiﬁ%?ﬂﬂﬁ?ﬁ) LADIUINUAITY

Y Y Aa 4 o Y Y v G @ 14 °
W’NﬂﬁﬁSN’f)uﬁLmuC]f’dﬁJﬁﬂ‘VH“lﬂIﬂﬂﬂ"li‘lslfaﬂymgﬂl@ﬁl!ﬂﬂﬂ@iﬂ@uﬁﬂiﬂl@ﬂi NI1TUN

amraunsssy il 1Fawisori 1@ Taensdunea wiedundmua dwaaslugii 2.16 (n)

. I A 1 o A Y a s Y I
A1 Animal L‘]Juﬂa"Iﬁi!”lll‘ﬁ'i'ill‘ﬂ]’l‘JJﬁ"I‘JJ13ﬂﬂ1luuﬂ”l§ﬁi”lﬂ@uﬁll@]ugﬁnlﬂ fAa1d Cat 1w

a a s . KL o & o P2 . 2 :
NIDUNANUAANDT Animal i]ﬂil1lﬂu@]@ﬂ1/]1ﬂ”liiﬂl3@ﬁhliﬂ (Override) WTOANINUA TIU

] A o =2 o s s Ay Y
Aad Dog 1¥n15dunealudnbae extends 39911113 loniod lsammiziwseandosnis 14l
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Py

A KA . = a A ' &
ANURNIIIZIININGIVUADINTDA noise() q5.‘1_11’1 2.16 (V) umsinn luaIuvesnale Pet ¥4

< ~ o A Y a SN Y 9 A o s
Lﬂuﬂa’]ﬁu'lu'ﬁﬁiil‘ﬂﬁ’uJ']3ﬂﬂ’]lu1Jﬂ15ﬁi1\1ﬂuﬁllﬂuG]5llﬂ IﬂﬂﬂTﬁi%llWﬂﬂ@ﬁﬂﬂua’@iﬂL@@ﬁ

a R
TupaauIusssu LazAad Cat @131500UNANUANIAAH Animal LASAAH Pet Ulﬁ}

void main() {
var stringl =
"IT"'"m "single" line';

print (stringl):

void main(){
var stringZ =
"I'm 'single' line";

print (string2):

Output:
I'm "single" line

Cutput:
I'm 'single' line

(n)

()

A any 9 a v A
g‘ﬂ‘ﬂ 217 IPMIFATNAATILUVUTINARYD

void main(){
var string3 = ''"
I'm
multiple
lines "''';
print(string3l):;

void main () {
var stringd = """
I'm
multiple
lines """;
print(stringd):
}

Ccutput:
I'm
multiple
lines

Ccutput:
I'm
multiple
lines

~ an 9 a o
gﬂ% 218 ITMIATWAATILUUNAYUTINA
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9. @M3I
9 A 4 o [ 9 a v A Y Y Y
MyasNaasd luasndmsumsadnanswuuusInameIansoaiie ldane
A o = 9 v o P o ~ A A
noInNIedylsznmfe) unudtedyanyal < awaaalugln 2.17 (n) vsemI0INNIY

@ 4 @

sylszneg unusedydnual © 7 dwdaalugili 2.17 (v) nazadudaswuuvaieussia

) A v A ¢ Y v ¢ Y 4
ladhuasoanunesalszmaferaiunis unudtedydanyel <> dwaaslugili 2.18 (n)

A o 1 g 9y v W J @ A
vIednlszmegaunsa unuadedgdnsel <<« 7 dauaaslugln 2.18 (v)

A 7 a A 1 & A4 Ao g A 9 Y} a A
mmmnuwau?uﬁma ﬂﬁ)’ﬂlﬂuﬁﬁ‘ﬂiﬂL“lJLlLiJE)G]E]Qﬂﬁﬁﬁ\iﬁﬁiﬁﬂﬂﬂﬁ]u 9
Y A s v o o @ Yy o A A 7
Iﬂﬁlﬂﬁi%mi@ﬂﬂlﬂﬂﬂﬂaaﬁ Llﬂuﬂlﬂﬁmﬁﬂﬂm $ GHM@’JEJG]’JLHJ?E mmmaﬂumui%mi

. g 5 ;
M lunsewnnerudavilnmawaalugii 2.19

import 'dart:math':

void main() {
var name = 'Nan';
var greeting = "Hi!';
print ('$greeting, Sname');

var weight = 46 ;
var tall = 1.52;
print ('Your BMI is ${weight/ (pow(tall,2))}"):

Output:
Hi!, Nan
Your BMI is 19.909972299168974

~ ax a
E‘IJTI 2.19 I5MIUNTNANTY

U U

10. AIMNUUVUBUA
AN UL UYHA (Type annotations) v N30T V1BFHAVDIAMLTINUAN H3 0
a = 4 ?x}/ I A a Aa A 1 [
MITLYLVUFUA FINIATNUUWA UM EINUUVVFTAFINUADN (WU var name) 1a 11
a v & A Y . o q YN 1o & Y Ao a
YULIAGINUATIWITDTZYUUUFHATA (15U String name) 11197 lusuiluiazdoadideduie
a o a 4 Y ] o 1 I
Uszneuunuriamlounumunmansdd sndredeaadalugd 2.20 Wumsuaadi
<3 = 9y a a Jd o @ 1 1 o
mumsveu laa Iagn1sesuignuuyiavesilensu s uazmsdeainaulu (n) 91

a J 4 o w
aasda way V) Tuarsnauaiay
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/*t
* @param {String} name
* @return {String}

*/
makeCreeting = function(name) String MakeGreeting (String
/** @type {String} */ name) {
var greeting = 'Hi!, ' + name; String greeting = 'Hi!, Sname';
return greeting; return greeting;

} }

(n) AAATUA (2) A9n

A Ay =\ A A a Y % 1 1 1%
E‘IJVI 2.20 IEMIAIUNOT VULV UFHAVOIWNINTU Aa11ls azmsaemnau

class Button {
nun bottom, left, width, height;

Button (this.bottom, this.left, this.width, this.height);

num get top => bottom + height;

set top(num value) => bottom = value - height;
num get right => left + width;

set right(num value) => left = wvalue - width;

}

void main () {
var button = new Button(3, 4, 20, 15);
print('top : ${button.top}'):
print('right: ${button.right}"):

1

output:
top : 18
right: 24

~ Aan 9 4 1 ° )
g‘ﬂ‘ﬂ 2.21 ‘ﬁmﬂﬂﬂ,ﬂ‘nmmLmzwmm@ﬂumsﬂmummmayja

11. adeya INNNBS HAZITAINDS

v
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o a X =3 4 .
Tunane d ﬂTHTﬂTTVI"I\‘ﬂLlﬁ]gLﬂﬂﬁullﬁ}uUﬂﬁﬂlﬁﬂﬂﬂ"liﬂTﬁuﬂﬂlWﬁJ@ﬂ;!ﬁ (Fields)

A A v

a 1 4 ' 9 o I Y =2 wal) ¥ 1
ﬁlixﬂuﬂa"lﬁ LL@]ﬂ151/]ﬁ13J1'5ﬂﬂf?ﬂi‘ﬁLS1ﬂ"l‘Vfuﬂl,ll‘ﬁ@ﬂ‘ﬂlfoNﬂuﬂULﬂUﬂTﬂﬂnﬂﬂﬂﬂlﬁiﬂJ@qﬂ 1134]

& o '

=1 o <2 A =\ = 9 1 g‘z 4
%zums‘nmmﬂ@@maumslsﬂﬂi%mmu FITYNINUNNIND T (Getters) LA g

s @ ! o do v W A s
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4 el 1F lumssmuaadoyaldny wp uag right Taen13 14 get uag set lunis

MvuanuauiAved top uag right tito1 1 15ue3s

12. mshivualuszauuuga

[
A

14 I [ Jd o o 4 4
arsndumpiniisasz lumssmualendu dauds inmmoes uazimmes 131u
o ' < { ] o '
AunUInuga (Top-level) 18 wmsiziiluniwi li'ldgneenuuuldnmssimuannedis1y
v A 1 U ] Y o 1 o o Jd @
melunaraawaasluglin 2.22 ualasdrulvgudninaznuangsiimsiivuaiendu

main() T3 luszauvuge

import 'dart:math';
final TWO E = E * 2;
num abs (num value) => value < 0 ? -value : value;

String get toDay{
final date = new DateTime.now();
final today = 'S$date’;
return today;

}

void main ()
print (TWO E)
print (toDay):
}

output:
5.43656365691809
2013-06-10 14:00:04.9%94

514 2.22 Fmsmuailenduszauuugai lilsded sy main()

U

13, MANHUMNS
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1A UNIT (Operators) TUAHIAINTANHULNARIGAVNIBIDU 9 1Y D1HN
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oA

o ' s s o A o ~ '
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v o A { o v g ] § a
Tones lsamduiumsimvuaeaiua liastimsasunlasgiuuuinaduly

class Vector {

num ¥, ys
Vector (this.x, this.y):
J/ Overrides - (a - b).

operator - (Vector other) => new Vector(x - other.x, y - other.y):

b

void main() {
var position = new Vector (3, 4);
var velocity = new Vector(l, 2);
var newPosition = position - velocity;

// a-Db

assert((3 — 1) == 2 && (4 - 2) == 2);

// Overrides - (a - b).

assert ((position - wvelocity).x == 2 && (position - welocity).y == 2);

d‘ axy o o o A d’
EﬂVl223ﬁﬁﬂTﬁI@D@iqiﬂﬂﬁﬂﬂulﬁnﬁWﬁ@ﬂﬁﬂ?ﬂﬁﬂ

14. ANMNUNLY

d Ao o A I A @ 1A . a (% @ 4
ANUMAUHUNTNNIINVAMNUTN oY (Equality) 2 FHARD aany ==
o % 4

AMTUMINATOUMINIANUVDIA NIV T ReUIUMAY nazTuansal 1= SISV

o

" W 1 A o = 1 oo Ao o o o
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clas=s Language {

String lang = '"Dart';
Language () {

this.lang;
!

void main() {

var = = "Dart language";
assert (s == "Dart language");
aasert(s != "DartLanguage");
var lang = new Language();
var langZ = new Language () ;

print{identiczl (lang, langZ));

Cutput:
false

517 2.24 AFMINATOUANUNUNYY
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55
* Retums an Beers object that can then be petted.

* The age argurnent must specify an non-zero integer. The amount

= argument is the amount of {@link Money! paid for the beers.

* e

* This method throws {@link NoMoreBeersException} is thrown

= if there are no more Beers to purchase.

= f@link lllegalArgurnentExcaption] is

* thrown if age is Less than zero.

x

* @param 2ge a non-Zero age

* @param amount the amount of money paid for the beers

* @throws NoMoreBeerssException if there are no more beers available
* @throws IllegalArgumentException if age is Less than zero

* @raturn the bears

* @see Farmer

=

public Beers buyBeers (Age age, Monay amaount] {
Ao

i

JEE

* Returns a Beers that can be petted.
* am [ArgumentError] is thrown if age is less than zero, and
* [NomoreBeerseError] is thrown if they are all out of beers.
*

Beers buyBeers{int age, Money amount) {
i e

b

g1 2.25 33 ms1Fneumudiioas1aend1s (Walrath and et al., 2013¢)
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<<Interface>> .
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Java Dart

package HelloWorld;

class HelloWorld {
public static void main(String[] args){ |void main() {

System.out.println("Hello World!!"); print ("Hello World!!");

} }

library HelloWorld;

}

Output
Hello World!!

Output
Hello World!!
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22

23

package AbstractFactory;
interface GUIFactory {
Button createButtons();
TextField createTextFields();
¥
interface Button {
void draw();
}
interface TextField {
void draw();
}
class WinFactory implements GUIFactory {
@Override
public Button createButtons() {
return new WinButton();
}
@Override
public TextField createTextFields() {
return new WinTextField();
}
}
class LinuxFactory implements GUIFactory {

@Override

—

N

)

N

[=2)

~

library AbstractFactory;

abstract class GUIFactory {
Button createButtons();
TextField createTextFields();

}

abstract class Button {
void draw();

}

abstract class TextField {
void draw();

¥

class WinFactory implements GUIFactory {
Button createButtons() => new WinButton();
TextField createTextFields() => new WinTextField();

}

class LinuxFactory implements GUIFactory {

Button createButtons() => new LinuxButton();
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59

public Button createButtons() {
return new LinuxButton();
}
@Override
public TextField createTextFields() {
return new LinuxTextField();
§
¥
class WinButton implements Button {
@Override
public void draw() {
System.out.println("Win Button");
¥
§
class LinuxButton implements Button {
@Override
public void draw() {
System.out.println("Ubuntu Button");
}
¥
class WinTextField implements TextField {
@Override
public void draw() {
System.out.println("Win TextField");
}
}
class LinuxTextField implements TextField {
@Override
public void draw() {
System.out.printin("Ubuntu TextField");
}
}
public class Client {
public static void main(String[] args) {
GUIFactory os = createSpecOsFactory();

os.createButtons().draw();

20

2

22

23

24

25

26

27

28
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34

TextField createTextFields() => new LinuxTextField();

i

class WinButton implements Button {
void draw() => print("Win Button");

1
s

class LinuxButton implements Button {
void draw() => print("Linux Button");

}

class WinTextField implements TextField {
void draw() => print("Win TextField");

}

class LinuxTextField implements TextField {
void draw() => print("Linux TextField"),

i

void main(var x) {
GUIFactory os = createSpecOsFactory();

os.createButtons().draw();
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DRFY MmN
60| os.createTextFields().draw(); 35| os.createTextFields().draw();
61| } 36}
62| public static GUIFactory createSpecOsFactory() { 37|GUIFactory createSpecOsFactory() {
63| String os = "win"; 38| String os ="win";
64| if ("win".equals(os)) 39| if(os =="win")

65 return new WinFactory(); 40| return new WinFactory();
66| else 41| else

67 return new LinuxFactory(); 42| return new LinuxFactory();
68| } 43[}

69|}
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package Builder; library Builder;

[
5]

abstract class MenuBuilder { abstract class MenuBuilder {

)
)

public abstract void buildName(String name); void buildName(String name);

N
~

public abstract void buildKeyShortcut(String key); void buildKeyShortcut(String key);
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}
class Menus {
private String name;
private String key;
public void setName(String name) {
this.name = name;
§
public void setKeyShortcut(String key) {
this.key = key;
§
public void showMenu() {
System.out.printIn(this.name +"\t\t" + this.key);
¥
§
class Files extends MenuBuilder {
private Menus menu;
Files(){
System.out.println("File");
}
@Override
public void buildName(String name). {
this.menu.setName(name);
¥
@Override
public void buildKeyShortcut(String key) {
this.menu.setKeyShortcut(key);
}
public void createNewMenu() {
this.menu = new Menus();
}
public Menus getMenu() {
return this.menu;
}
}
class Director {

private Files file;

[=2)
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}
class Menus {
String _name;
String _key;
set Name (String name) => name = name;
set KeyShortcus (String key) => key = key;

void showMenu() => print(this. _name + "\t\t" + this._key);

class Files extends MenuBuilder {

Menus _menu;

Files(){
print("File");

}

void buildName(String name) {
this._menu.Name = name;

}

void buildKeyShortcut(String key) {
this._menu.KeyShortcus = key;

}

void createNewMenu() {
this._menu = new Menus();

¥

Menus get Menu => this. menu;

class Director {
Files _files;

Menus get Menu => this._files.Menu;
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41| public Menus getMenu() { 32 set File(Files files) => files = files;
42|  return this.file.getMenu(); 33| void constructFile() {
43| } 34| this._files.createNewMenu();
44| public void setFile(Files file) { 35| this._files.buildName("New file...");
45| this.file = file; 36| this. files.buildKeyShortcut("Ctrl + N");
46| } 37| }
47| public void constructFile() { 38}

48| this.file.createNewMenu();
49| this.file.buildName("New file...");

50| this.file.buildKeyShortcut("Ctrl + N");

51| } 39|void main() {

52|} 40| Director director = new Director();
53|public class Client { 41| director.File = new Files();

54| public static void main(String args[]) { 42| director.constructFile();

55| Director director = new Director(); 43| director.Menu.showMenu();

56| director.setFile(new Files()); 44|}

57| director.constructFile();
58| director.getMenu().showMenu();
59| }

60|}
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MauaInanlumsseymadnd e ualdluglnnuveunisamuie «  (Underscore) 191
_createShapes() Tuussian 12
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dunalu quadrate(int n) Nogn1olunara MyShapes Tua1nazisidanldlumsuaana

. A A < Y 19y o ds! @ ] .
System.out.print() AalanananaaTaud lidearimsvuussialui vae System.out.println()
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1|package FactoryMethod; 1|library FactorMethod,;
2|interface Shapes { 2|abstract class Shapes {
3| public void quadrate(int n); 3| void quadrate(int n);
4| public void triangle(int n); 4| void triangle(int n);

5} 5|}
6|abstract class Editor { 6|abstract class Editor {
7| public void operation() { 7| void operation() {
8| Shapes product = createShapes(); 8| Shapes product = _createShapes();
9| product.quadrate(5); 9| product.quadrate(5);
10| product.triangle(5); 10| product.triangle(5);
11| } 1| }
12| protected abstract Shapes createShapes(); 12| Shapes _createShapes();
13|} 13}
14|class MyShapes implements Shapes { 14|class MyShapes implements Shapes {
15| @Override 15| void quadrate(int n) {
16| public void quadrate(int n) { 16| Stringq="";
17| for (inti=0;1i<n;i++) { 17| for (inti=0;1i<n;i++) {
18|  for (intj=0;j<n;j++) { 18 for (int j = 0; j <n; j++) {
19 System.out.print("* "); 19 q+="*"
200} 200}
21 System.out.println(); 21 q+="\n";
22|} 22|}
23| } 23| print(q);
24| @Override 24| }
25| public void triangle(int n) { 25| void triangle(int n) {
26| for (inti=1;i<=n;i++) { 26| Stringt="",
27 for (int j = i; j < n; j++) { 27 for (inti=1;i<=n;i++) {
28 System.out.print(" "); 28 for (int j =1i; j <n; j++) {
29|} 29 t=""




86

{ @ v W 1 ad 1
A15197 4.6 3ﬁﬁ€l}uﬂﬂﬂﬂ’36m\1ﬂﬁi%ﬂlﬂlﬂﬂlmﬂmium‘ﬁ@ﬂIﬁ\NTH (919)

DRFY MmN
30 for (int k = 0; k < 1; k++) { 30 }
31 System.out.print("* "); 31 for (int k = 0; k <1i; k++) {
32| 3} 32 t="E
33 System.out.println(); 33 }
34 } 34 t+="\n";
35| } 35 }
36} 36 print(t);
37|class GraphicEditor extends Editor { 371 }
38| @Override 38|}
39| protected Shapes createShapes() { 39|class GraphicEditor extends Editor {
40| return new MyShapes(); 40| Shapes _createShapes() => new MyShapes();
41| } 41}
420}
43 |public class Client { 42|void main() => new GraphicEditor().operation();
44| public static void main(String arg[]) {
45| new GraphicEditor().operation();
46| }
47(}
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1|package Prototype; 1|library Prototype;
2|import 'dart:mirrors';
2 |interface ShapesPrototype { 3|abstract class ShapesPrototype extends Object

55}

public void circle(int n); with Cloneable {

o~
S

public Circle clone() void circle(int n);

W

throws CloneNotSupportedException; Circle clone();
5[} 6|}

class Circle extends ShapesPrototype {

~

o0

6|class Circle implements ShapesPrototype, Cloneable { void circle(int r) => print("Area of Circle: ${(22/7)*r*r}"),

7| @Override

O

Circleclone()=> super.clone(this);
8| public void circle(int r) { 10|}

9| System.out.println("Area of Circle : " + (22/7) * r * r); 11|void main() {

10| } 12| Circle obj1 = new Circle();

11| @Override 13| ShapesPrototype obj2 = obj1.clone();

12| public Circle clone() throws 14| print("obj1 = $obj1");
CloneNotSupportedException { 15| print("obj2 = $obj2");

13| return (Circle) super.clone(); 16| objl.circle(3);

14| } 17| obj2.circle(2);

15|} 18|}

16|public class Client { 19]|class Cloneable{

17| public static void main(String arg[]) throws 20| Object clone(Object myClass){
CloneNotSupportedException { 21| InstanceMirror im = reflect(myClass);

18| Circle obj1 = new Circle(); 22| ClassMirror MyClassMirror = im.type;

19| ShapesPrototype obj2 = obj1.clone(); 23| InstanceMirror im2 = MyClassMirror.newInstance(

20| System.out.println("obj1 =" + obj1); const Symbol("), [1);
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21| System.out.println("obj2 =" + obj2); 24| Iterable<DeclarationMirror> fileds =
22| objl.circle(3); MyClassMirror.declarations.values.where(
23| obj2.circle(2); (dm) => dm is VariableMirror);
24| } 25| for(VariableMirror vm in fileds){
25|} 26 im2.setField(vm.simpleName, im.getField(

vm.simpleName).reflectee);
27|}
28| return im2.reflectee;

29

—

30}
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package Singleton;

[

class Singleton {

3| private Singleton() {}

o~

private static class SingleHolder {

5| private static final Singleton INSTANCE =
new Singleton();

6| }

7| public static Singleton getlnstance() {

8| return SingleHolder.INSTANCE;

o}
10|class Client {

11| public static void main(String[] args) {
12| Singleton s1 = Singleton.getInstance();
13| Singleton s2 = Singleton.getInstance();
14| System.out.println(s1.equals(s2));

15 }

16|}

11}

library Singleton;

N

class Singleton {

)

Singleton._inner();

N

static final Singleton INSTANCE =

new Singleton. inner();

W

factory Singleton() => INSTANCE;

6}

N}

void main() {

0

Singleton s1 = new Singleton();

O

Singleton s2 = new Singleton();

S

print(identical(s1, s2));
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package Adapter;
class LegacyLine {
public void draw(int x1, int y1, int x2, int y2) {
System.out.println("Line from (" +x1+ ','+yl1+")to
("+x2+", " +Hy2+")");
¥
}
class LegacyRectangle {
public void draw(int x, int y, int w, int'h) {
System.out.println("Rectangle at ("+x+','+ y + ") with
width " +w + " and height " + h);
}
}
interface Shape {
void draw(int x1, int y1, int X2, int y2);
}
class Line implements Shape {
private LegacyLine adaptee = new LegacyLine();
@Override
public void draw(int x1, int y1, int x2, int y2) {
adaptee.draw(x1, y1, X2, y2);
}
¥

==

N
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library Adapter;
import 'dart:math' as math;
class LegacyLine {
void draw(int X1, int y1, int x2, int y2) {
print("Line from ($x1, $y1) to ($x2, $y2)");
}
}
class LegacyRectangle {
void draw(int x, int y, int w, int h) {
print("Rectangle at ($x, $y) with width $w and height
$h");

abstract class Shape implements LegacyLine,

LegacyRectangle {}

class Line implements Shape {
LegacyLine adaptee = new LegacyLine();
void draw(int x1, int y1, int X2, int y2)

=> adaptee.draw(x1, y1, x2, y2);
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class Rectangle implements Shape {
private LegacyRectangle adaptee =
new LegacyRectangle();
@Override
public void draw(int x1, int y1, int x2, int y2) {
adaptee.draw(Math.min(x 1, x2), Math.min(y1, y2),
Math.abs(x2- x1),Math.abs(y2 - y1));
¥
¥
public class Client {
public static void main(String[] args) {
Shape[] shapes = {new Line(), new Rectangle()};
intx1 =10, yl = 20;
int x2 =30, y2 = 60;
for (Shape shape : shapes) {
shape.draw(x1, y1, x2, y2);
}
¥
}

21

22

23

24

25

26

27

class Rectangle implements Shape {
LegacyRectangle _adaptee = new LegacyRectangle();
void draw(int x1, int y1, int x2, int y2)
=> adaptee.draw(math.min(x 1, x2), math.min(y1,

y2), (x2 - x1).abs(), (y2 - y1).abs());

——

void main() {
List<Shape> shapes = [new Line(), new Rectangle()];
intx1 =10, yl=20;
int x2 = 30, y2 = 60;
shapes.forEach((Shape shape){shape.draw

(x1,y1,x2,y2);});
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package Bridge;
interface ShapesAbs {
void drawShapes();

—_

53

%8}

library Bridge;
abstract class ShapesAbs {

void drawShapes();
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}
interface GraphicImp {
void drawGraphic();

}
class CircleShapes implements ShapesAbs {

protected GraphicImp imp;
protected CircleShapes(Graphiclmp imp) {
this. imp = imp;
¥
@Override
public void drawShapes() {
imp.drawGraphic();
¥
§
class TwoD implements Graphiclmp {
@Override
public void drawGraphic() {
System.out.println("Drawing 2D");
}
¥
class ThreeD implements GraphicImp.{
@Override
public void drawGraphic() {
System.out.println("Drawing 3D");
}
}
public class Client {
public static void main(String[] args) {
ShapesAbs[] shapes = {new CircleShapes(new TwoD()),
new CircleShapes(new ThreeD())};
for(ShapesAbs shape : shapes){
shape.drawShapes();
}
}
}
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}

abstract class GraphicImp {

i

C

1
s

C

}

C

}

Vv

i

void drawGraphic();

lass CircleShapes implements ShapesAbs {
Graphiclmp _imp;
CircleShapes(this._imp);

void drawShapes() => _imp.drawGraphic();

lass TwoD implements GraphicImp {

void drawGraphic() => print("Drawing 2D");

lass ThreeD implements GraphicImp {

void drawGraphic() => print("Drawing 3D");

oid main() {
List<ShapesAbs> shapes = [
new CircleShapes(new TwoD()),
new CircleShapes(new ThreeD())];
for(ShapesAbs shape in shapes){
shape.drawShapes();
}
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package Composite;
import java.util. ArrayList;
import java.util.List;
interface Component {
public void operation();
¥
class Composite implements Component {
private List<Component> childGraphics =
new ArrayList<>();
@Override
public void operation() {
for (Component graphic : childGraphics) {
graphic.operation();
¥
}
public void add(Component graphic) {
childGraphics.add(graphic);
¥
public void remove(Component graphic) {
childGraphics.remove(graphic);
}
¥
class Leaf implements Component {
@Override
public void operation() {
System.out.println("Leaf");
}
}
public class Client {
public static void main(String[] args) {
Leaf 11 = new Leaf();
Leaf 12 = new Leaf();
Leaf 13 = new Leaf();

Leaf 14 = new Leaf();
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library Composite;
import 'dart:mirrors';
abstract class Component{
List<Component> _child = new List();
noSuchMethod(Invocation iv) {
for(Component ¢ in _child){
reflect(c).invoke( iv.memberName,
iv.positional Arguments,
iv.namedArguments
)i
}
}
add(Component ¢) => child.add(c);
remove(Component ¢) => _child.remove(c);
}

class Composite extends Component{ }

class Leaf extends Component{
void operation()=> print("Leaf");

}

void main() {
Leaf 11 = new Leaf();
Leaf 12 = new Leaf();
Leaf 13 = new Leaf();
Leaf 14 = new Leaf();

Composite c1 =new Composite();
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34| Composite c1 = new Composite(); 24| Composite c2 = new Composite();
35| Composite c2 = new Composite(); 25| Composite c3 = new Composite();
36/ Composite ¢3 = new Composite(); 26| c2.add(11);
37| c2.add(11); 27| c2.add(12);
38| c2.add(12); 28| c2.add(13);
39| c2.add(13); 29| c3.add(14);
40| c3.add(14); 30| cl.add(c2);
41| cl.add(c2); 31| cl.add(c3);
42| cl.add(c3); 32| cl.operation();
43| cl.operation(); 33|}
44| }
45|}
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class BorderDecorator extends Decorator {
public'BorderDecorator(Widget w) {
super(w);
}

/* Source code*/

U [] = 9 14
#10819M15i580 19 super 1ua15M

class BorderDecorator extends Decorator {
BorderDecorator(Widget w) : super(w);

/* Source code*/
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package Decorator; library Decorator;

2 |interface Widget { 2|abstract class Widget {

3| void draw(); 3| void draw();

41} 4(}

5|class TextField implements Widget { 5|class TextField implements Widget {

[=2)

6| private int width, height; int _width, _height;

7| public TextField(int width, int height) { 7| TextField(this. width, this. height);
8| this.width = width; 8| void draw() =>print("Text Field size ${this. width}
9| this.height = height; * §{this._height}");

10| } 9}

11| @Override
12| public void draw() {

13| System.out.println("Text Field size " + width +

"% " + height);
14| }
15|}
16 |abstract class Decorator implements Widget { 10 |abstract class Decorator implements Widget {
17| private Widget w; 11| Widget w;
18| public Decorator(Widget w) { 12| Decorator(this. w);
19| this.w=w; 13| void draw() => w.draw();
20| } 14[}
21| @Override

22| public void draw() {

23| w.draw();

24| }

25(}

26|class BorderDecorator extends Decorator { 15|class BorderDecorator extends Decorator {
27| public BorderDecorator(Widget w) { 16| BorderDecorator(Widget w) : super(w);
28| super(w); 17| void draw() {

29| } 18| super.draw();

30| @Override 19| print(" Border Decorator");

31| public void draw() { 20| }

32| super.draw(); 21|}
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33| System.out.println(" Border Decorator");

34| }

35|}

36|class ScrollDecorator extends Decorator { 22 |class ScrollDecorator extends Decorator {

37| public ScrollDecorator(Widget w) { 23| ScrollDecorator(Widget w) : super(w);

38| super(w); 24| void draw() {

39| } 25| super.draw();

40| @Override 26| print(" Scroll Decorator");

41| public void draw() { 27| }

42| super.draw(); 28|}

43|  System.out.println(" Scroll Decorator");

44| }

45}

46 |public class Client {

47| public static void main(String[] args) { 29 |void main() {

48| Widget w = new BorderDecorator( 30| Widget w = new BorderDecorator(

49 new ScrollDecorator( 31 new ScrollDecorator(

50 new TextField(60, 20))); 32 new TextField(60, 20)));

51| w.draw(); 33| w.draw();

52| } 34|}

53|}

5. unnRSuaIUNTH
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[ dy U 4 a Y I ) a = ~
AU Double.parseDouble(“123”) gruluarsnmsudasaasalnudiviuss uvounes

o (3 o a 4
double.parse(“123”)Lla8ﬂ?ﬁ%ﬂgﬂllﬁﬂﬂlﬂﬂ@nlaﬂﬂu%131%3@%}@\1%1ﬂ"liﬁ%)”|\1f’31!ﬁlmu‘ﬂ)’ﬂlﬂ\1ﬂa1ﬁ

DecimalFormat 114391015521 311 UUNABIN15 19U new DecimalFormat(<0.00”) Tuwmiz

asndesiimsaiduauauguenals NumberFormat 1d2%1msszyzluuundesnis way

mmamzuﬁmuﬁmww (Locale-specific) 18 193 new NumberFormat(“0.00”, “en_US”)

dmsusuussavessaduatunlglunisiauidiegianis 1dau



98

ad [l ) 9 % 4 Y = o
uwndsuaIUnd lum e 1y 94 ussiia M lenes 64 ussna

{ @ Y 1 ad J
A15190 4.13 314?{&?1'1.1%‘umafmmﬂ%’ammmuwvm3umuﬁfﬁ

1N

J
1IN

—

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

package Facade;
import java.text.DecimalFormat;
class PointCarte {
DecimalFormat d = new DecimalFormat("0.00");
private double x, y;
public PointCarte(double x, double y) {
this.x = x;
this.y =y;
§
public void move(int mx, int my) {
this.x += mx;
this.y += my;
¥
@Override
public String toString() {
return "(" + d.format(this.x) + "," +d.format(this.y) +")";
}
public double getX() {
return this.x;
¥
public double getY() {
return this.y;
}
}
class PointPolar {
DecimalFormat d = new DecimalFormat("0.00");
private double radius, angle;
public PointPolar(double r, double a) {
this.radius =r;
this.angle = a;
}
public void rotate(int ang) {
this.angle += ang % 360;
}
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library Facade;
import 'dart:math' as math;
import 'package:intl/intl.dart';
class PointCarte {
NumberFormat d = new NumberFormat("0.00", "en_US");
double x, y;
PointCarte(this._x, this. y);
void move(int mx, int my) {
this._x += mx;
this._y +=my;
}
String toString() => "(${d.format(this._x)},
${d.format(this. y)})";
double get X => this._x;

double get Y => this. y;

class PointPolar {
NumberFormat d = new NumberFormat("0.00", "en_US");
double radius, angle;
PointPolar(this._radius, this. angle);
void rotate(int ang){
this._angle += ang % 360;
¥
String toString() => "[${d.format(this. radius)}
@$ {d.format(this._angle)}]";
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@Override
public String toString() {
return "[" + d.format(this.radius) + "@"
+ d.format(this.angle)+"]";
§
¥
class Point {
private PointCarte pc;
public Point(double x, double y) {
this.pc = new PointCarte(x, y);
¥
@Override
public String toString() {
return this.pc.toString();
}
public void move(int mx, int my) {
this.pc.move(mx, my);
¥
public void rotate(int angle, Point 0) {
double x = this.pc.getX() - o.pc.getX();
double y = this.pc.getY() - o.pc.getY();
PointPolar pp = new PointPolar(Math.sqrt(x * x + y.
*y), Math.atan2(y, x) * 180 / Math.PI);
pp.rotate(angle);
System.out.println(" PointPolar is "+pp);
String str = pp.toString();
int i = str.indexOf('@");
double r = Double.parseDouble(str.substring(1, 1));
double a = Double.parseDouble(str.substring(
i+1,str.length()-1));
this.pc = new PointCarte( r*Math.cos( a * Math.P1/180)
+ o.pc.getX(), r*Math.sin(a*Math.P1/180)+o.pc.getY());
}
}
class Line {

private Point ori, end;
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class Point {

PointCarte _pc;
Point(double x, double y) {
this._pc = new PointCarte(x, y);
}
String toString() => this. pc.toString();
void move(int mx, int my) => this. _pc.move(mx, my);
void rotate(int angle, Point o) {
double x = this._pc.X - 0._pc.X;
double y = this._pc.Y - o0._pc.Y;
PointPolar pp = new PointPolar(math.sqrt(x * x +y * y),
math.atan2(y, x) * 180 / math.PI);
pp.rotate(angle);
print(" PointPolar is $pp");
String str = pp.toString();
int i = str.indexOf('@");
double r = double.parse(str.substring(1, 1));
double a = double.parse(str.substring(i+ 1, str.length - 1));
this._pc = new PointCarte(r * math.cos(a * math.P1/180)

+o0._pc.X, r *math.sin(a*math.PI/180) +o._pc.Y);

class Line {

Point _ori, _end;
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public Line(Point ori, Point end) {
this.ori = ori;
this.end = end;
}
public void move(int mx, int my) {
this.ori.move(mx, my);
this.end.move(mx, my);
¥
public void rotate(int angle) {
this.end.rotate(angle, this.ori);
¥
@Override
public String toString() {
return "origin is " + this.ori + ", end is " + this.end;
}
¥
class Client {
public static void main(String[] args) {
Line linel = new Line(new Point(2, 4), new Point(5, 7));
linel.move(-2, -4);
System.out.println("After move: "+ linel);
linel.rotate(45);
System.out.println("After rotate:"+line1);
Line line2 = new Line(new Point(2, 1),
new Point(2.5, 1.5));
line2.rotate(30);

System.out.printIn("30 degrees to 60 degrees: " + line2);
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Line(this._ori, this._end);
void move(int mx, int my) {
this._ori.move(mx, my);
this._end.move(mx, my);
}
void rotate(int angle)
=> this._end.rotate(angle, this. ori);
String toString() => "origin is ${this._ori},

end is ${this._end}";

void main() {
Line linel = new Line(new Point(2.0, 4.0),
new Point(5.0, 7.0));
linel.move(-2, -4);
print("After move: $linel");
linel.rotate(45);
print("After rotate: $line1");
Line line2 = new Line(new Point(2.0, 1.0),
new Point(2.5, 1.5));
line2.rotate(30);
print("30 degrees to 60 degrees: $line2");
¥
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1|package Flyweight; 1|library Flyweight;
2|import java.util. HashMap; 2|import "dart:collection";
3|import java.util. Map;
4|interface CoffeeOrder{ 3|abstract class CoffeeOrder{
5| public void serveCoffee(CoffeeOrderContext context); 4| void serveCoffee(CoffeeOrderContext context);
6|} 5}
7|class CoffeeFlavor implements CoffeeOrder{ 6|class CoffeeFlavor implements CoffeeOrder{
8| private final String flavor; 7| final String _flavor;
9| public CoffeeFlavor(String newFlavor){ 8| CoffeeFlavor(this. flavor);
10| this.flavor = newFlavor; 9| String get Flavor => this._flavor;
11} 10| void serveCoffee(CoffeeOrderContext context)
12| public String getFlavor(){ => print("Serving coffee flavor ${ flavor} to table
13| return this.flavor; number $ {context.Table}");
14|} 11}
15| @Override
16| public void serveCoffee(CoffeeOrderContext context) {
17| System.out.println("Serving coffee flavor "+ flavor +"
to table number "+context.getTable());
18]}
19(}
20|class CoffeeOrderContext{ 12|class CoffeeOrderContext{
21| private final int tableNumber; 13| final int tableNumber;
22| public CoffeeOrderContext(int tableNumber) { 14| CoffeeOrderContext(this. tableNumber);
23| this.tableNumber = tableNumber; 15| int get Table => this. tableNumber;
24| } 16}
25| public int getTable(){
26| return this.tableNumber;
27| }
28|}
29|class FlyweightFactory { 17|class FlyweightFactory {
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private Map<String, CoffeeFlavor> flavors =
new HashMap<>();
public CoffeeFlavor getCofFv(String flavorName){
CoffeeFlavor flavor = flavors.get(flavorName);
if(flavor == null){
flavor = new CoffeeFlavor(flavorName);
flavors.put(flavorName, flavor);
¥
return flavor;
§
public int getTotalCoffeeFlavorsMade() {
return flavors.size();
¥
§
public class Client {
private static CoffeeFlavor[] flavors =
new CoffeeFlavor[4000];
private static CoffeeOrderContext[] tables =
new CoffeeOrderContext[4000];
private static int ordersMade =0;
private static FlyweightFactory flavorFactory
= new FlyweightFactory();
public static void takeOrders(String flavorln, int table){
flavors[ordersMade] =
flavorFactory.getCofFv(flavorIn);
tables[ordersMade++] =
new CoffeeOrderContext(table);
}
public static void main(String[] args) {
takeOrders("Cappuccino", 2);
takeOrders("Cappuccino", 2);
takeOrders("Espresso", 97);
takeOrders("Espresso", 88);
takeOrders("Moccaccino", 121);
for(inti= 0 ;i < ordersMade ; ++i){

flavors[i].serveCoffee(tables[i]);
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Map<String, Object> m = new HashMap();
noSuchMethod(Invocation iv){
Object o = mliv.positional Arguments.first];
if(o == null){
// Change name class CoffeeFlavor
o = new CoffeeFlavor(
iv.positional Arguments.first);
_m.putIfAbsent(

iv.positional Arguments.first, () => o),

return o;

void main() {
List<CoffeeFlavor> flavors = new List();
List<CoffeeOrderContext> _tables = new List();
FlyweightFactory _flavorFactory =
new FlyweightFactory();
void takeOrders(String flavorln, int table){
_flavors.add(_flavorFactory.getCofFv(flavorln));
_ tables.add(new CoffeeOrderContext(table));
}
takeOrders("Cappuccino", 2);
takeOrders("Cappuccino", 2);
takeOrders("Espresso", 97);
takeOrders("Espresso", 88);
takeOrders("Moccaccino", 121);
for(inti=0 ;i< _flavors.length ; ++i){
_flavors[i].serveCoffee(_tables]i]);
¥
print("\nTotal CoffeeFlavor objects made:

${_flavorFactory. m.length}");
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}

System.out.println("\nTotal CoffeeFlavor objects made:

" + flavorFactory. getTotalCoffeeFlavorsMade());
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package Proxy;
interface Image {
public void display();
}
class Reallmage implements Image {
private String filename = null;
public Reallmage(final String filename) {
this.filename = filename;
loadImageFromDisk();
}
private void loadImageFromDisk() {
System.out.println("Loading " + this.filename);
}
@Override
public void display() {
System.out.println("Displaying "+ this.filename);
}
¥

class Proxylmage implements Image {

library Proxy;

N

abstract class Image {

)

void display();

4(}

[*3

class Reallmage implements Image {

[=2)

String _filename = null;

2

Reallmage(final String filename) {

o0

this._filename = filename;

O

_loadImageFromDisk();

10 }

11| void loadImageFromDisk()

=> print("Loading ${this._filename}");
12| void display()

=> print("Displaying $ {this._filename}");

14 class Proxylmage implements Image {
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20| private Reallmage image = null; 15| Reallmage _image = null;
21| private String filename = null; 16| String _filename = null;
22| public Proxylmage(final String filename) { 17| Proxylmage(final this. filename);
23| this.filename = filename; 18| void display() {
24| } 19| if (this._image == null) {
25| @Override 20 this._image = new Reallmage(_filename);
26| public void display() { 21|}
27| if (this.image == null) { 22| this._image.display();
28 this.image = new Reallmage(this.filename); 23| }
29} 24|}
30| this.image.display();
31|}
32}
33|public class Client { 25|void main() {
34| public static void main(String[] args) { 26| final Image im1 = new Proxylmage("
35| final Image im1 = new Proxylmage(" HiRes 10MB_Photo1");
HiRes 10MB Photol1"); | 27| final Image im2 = new Proxylmage("
36| final Image im2 = new Proxylmage(" HiRes 10MB_Photo2");
HiRes 10MB_Photo2"); | 28| iml.display();
37| iml.display(); 29| im1.display();
38| iml.display(); 30| print("):
39| System.out.println(); 31| im2.display();
40| im2.display(); 32| im2.display();
41| im2.display(); 33|}
#2|}
43|}
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package ChainOfResponsibility;
class Handler {
private static java.utilL.Random s_rn =
new java.util.Random();
private static int s_next = 1;
private int m_id =s_next++;
private Handler m_next;
public void add(Handler next) {
if (this.m_next == null) {
this.m_next = next;
}else {
this.m_next.add(next);
¥
}
public void wrap_around(Handler root) {
if (this.m_next == null) {
this.m_next = root;
} else {
this.m_next.wrap_around(root);
¥
}
public void handle(Request num) {
System.out.print(this.m_id + ": busy");
this.m_next.handle(num);
}
}
class ConcreteHandlerOne extends Handler {
@Override
public void handle(Request request) {

if (request.getValue() < 0) {

System.out.printIn("- Negative values are handled by

ConcreteHandlerOne:" + request.getDescription()

+ request.getValue());

}else {

—_
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library ChainOfResponsibility;
import 'dart:math' show Random;
class Handler {
static Random _s_rn = new Random();
static int _s_next = 1;
int_m_id=_s nextt+t;
Handler _m_next;
void add(Handler next) {
if (this._ m_next == null) {
this._m_next = next;
}else {
this._m_next.add(next);
}
}
void wrap_around(Handler root) {
if (this._m_next == null) {
this._ m_next = root;
}else {
this._mnext.wrap_around(root);
H
}
void handle(Request num) {
print("${this._ m_id}: busy");
this._m_next.handle(num);
}
}
class ConcreteHandlerOne extends Handler {
void handle(Request request) {
if (request.Value < 0) {
print("- Negative values are handled by
ConcreteHandlerOne: ${request.Description}
${request.Value}");
} else {

super.handle(request);
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super.handle(request);
}
}
}
class ConcreteHandlerTwo extends Handler {
@Override
public void handle(Request request) {
if (request.getValue() > 0) {
System.out.println("+ Positive values are handled by
ConcreteHandlerTwo:" + request.getDescription()
+ request.getValue());
}else {
super.handle(request);
§
}
¥
class Request {
private int m_value;
private String m_description;
public Request(String description, int value) {
this.m_description = description;
this.m_value = value;
¥
public int getValue() {
return this.m_value;
}
public String getDescription() {
return this.m_description;
}
}
class Client {
public static void main(String[] args) {
Handler chainRoot = new Handler();
chainRoot.add(new ConcreteHandlerOne());
chainRoot.add(new ConcreteHandlerTwo());

chainRoot.wrap_around(chainRoot);
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class ConcreteHandlerTwo extends Handler {
void handle(Request request) {
if (request.Value > 0) {
print("+ Positive values are handled by
ConcreteHandlerTwo: ${request.Description}
$ {request.Value}");
}else {
super.handle(request);
}
}
}

class Request{
int_m value;
String _m_description;
Request(this. m_description, this. m_value);
int get Value => this. m_value;

String get Description => this._ m_description;

void main() {
Handler chainRoot = new Handler();
chainRoot.add(new ConcreteHandlerOne());
chainRoot.add(new ConcreteHandlerTwo());
chainRoot.wrap_around(chainRoot);

chainRoot.handle(new Request("Negative Value ", -1));
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chainRoot.handle(new Request("Negative Value ", -1));
chainRoot.handle(new Request("Positive Value ", 1));
chainRoot.handle(new Request("Positive Value ", 2));
}
§

chainRoot.handle(new Request("Positive Value ", 1));
chainRoot.handle(new Request("Positive Value ", 2));

}
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package Command;
import java.util. ArrayList;
import java.util.Iterator;
import java.util.List;
interface Order {
public void execute();
}
class Agent {
private List<Order> ordersQueue = new ArrayList();
void placeOrder(Order[] order) {
for (int i = 0; i < order.length; i++) {
this.ordersQueue.add(order[i]);
}
for (Iterator it = ordersQueue.iterator(); it.hasNext();) {
((Order) it.next()).execute();
}
}
¥

class BuyProductOrder implements Order {

)

[*8)

W

=

2

o0

O

library Command;

abstract class Order {
void execute();
¥
class Agent {
List<Order> _ordersQueue = new List();
void placeOrder(List<Order> order) {
this._ordersQueue.addAll(order);
for (Iterator it = _ordersQueue.iterator; it. moveNext();) {
it.current.execute();
¥
}
¥

class BuyProductOrder implements Order {
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20|private ProductTrade product; 15| ProductTrade product;
21| public BuyProductOrder(ProductTrade product){ 16| BuyProductOrder(this._product);
22|  this.product = product; 17| void execute() {
23| } 18| this._product.buy();
24| @Override 19] }
25| public void execute() { 20(}
26| this.product.buy(); 21
27| }
28}
29|class SellProductOrder implements Order { 22(class SellProductOrder implements Order {
30| private ProductTrade product; 23| ProductTrade product;
31| public SellProductOrder(ProductTrade product) { 24| SellProductOrder(this. product);
32| this.product = product; 25| void execute() {
33| } 26| this._product.sell();
34| @Override 27|}
35| public void execute() { 28]}
36| this.product.sell();
37|}
38}
39|class ProductTrade { 29|class ProductTrade {
40| public void buy() { 30| void buy() => print("Buy products");
41|  System.out.println("Buy products"), 31| void sell() => print("Sell products ");
4|y 32(}
43| public void sell() {
44|  System.out.println("Sell products ");
45| }
46|}
47|public class Client { 33|void main() {
48| public static void main(String[] args) { 34| ProductTrade product = new ProductTrade();
49| ProductTrade product = new ProductTrade(); 35| List<Order> order =[new BuyProductOrder(product),
50| Order[] order = {new BuyProductOrder(product), new SellProductOrder(product)];
new SellProductOrder(product)} ; 36| Agent agent = new Agent();
51| Agent agent = new Agent(); 37| agent.placeOrder(order);
52| agent.placeOrder(order); 38|}
53| )
54|}
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package Interpreter; library Interpreter;

[

2|import java.util. HashMap; import "dart:collection";
3|import java.util. Map;

4|import java.util.Stack;

)

5|interface Expression { abstract class Expression {

S

6| public int interpret(Map<String, Expression> vrb); int interpret(Map<String, Expression> vrb);

7} 50}

(=)

8|class Number implements Expression { class Number implements Expression {

2

9| private int number; int _number;
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public Number(int number) {
this.number = number;
}
@Override
public int interpret(Map<String, Expression> vrb) {
return this.number;
§
¥
class Plus implements Expression {
Expression 1Operand, rOperand,
public Plus(Expression left, Expression right) {
this.1Operand = left;
this.rOperand = right;
§
@Override
public int interpret(Map<String, Expression> vrb) {
return this.lOperand.interpret(vrb) +
this.rOperand.interpret(vrb);
}
¥
class Minus implements Expression{
Expression 1Operand, rOperand,
public Minus(Expression left, Expression right) {
this.lOperand = left;
this.rOperand = right;
}
@Override
public int interpret(Map<String, Expression> vrb) {
return this.|Operand.interpret(vrb) -
this.rOperand.interpret(vrb);
}
}
class Variable implements Expression {
private String name;
public Variable(String name) {

this.name = name;

)

O

20
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Number(this. number);
int interpret(Map<String, Expression> vrb)

=> this._number;

class Plus implements Expression {
Expression 1Operand, rOperand;
Plus(this.IOperand, this.rOperand;
int interpret(Map<String, Expression> vrb)
=> this.|Operand.interpret(vrb) +

this.rOperand.interpret(vrb);

class Minus implements Expression {
Expression 1Operand, rOperand;
Minus(this.1Operand, this.rOperand);
int interpret(Map<String, Expression> vrb)
=> this.|Operand.interpret(vrb) -

this.rOperand.interpret(vrb);

class Variable implements Expression {
String _name;
Variable(this. name);

int interpret(Map<String, Expression> vrb) {
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}
@Override
public int interpret(Map<String, Expression> vrb) {
if (null == vrb.get(name)) {
return 0;
¥
return vrb.get(name).interpret(vrb);
¥
¥
class Evaluator implements Expression {
private Expression syntaxTree;
public Evaluator(String expression) {
Stack<Expression> expressStack = new Stack<>();
for (String token :expression.split(" ")){
switch (token) {
case "+":

{

Expression subExpress = new Plus(
expressStack.pop(),
expressStack.pop());

expressStack.push(subExpress);

break;

¥

case "-":

{

Expression right = expressStack.pop();

Expression left = expressStack.pop();

Expression subExpress = new Minus(left, right);

expressStack.push(subExpress);

break;

¥
default:
expressStack.push(new Variable(token));

break;
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if (null == vrb[_name]) {
return 0;
¥
return vrb[_name].interpret(vrb);

}

class Evaluator implements Expression {
Expression _syntaxTree;
Evaluator(String expression) {
List<Expression> expressStack = new List();
for(String token in expression.split(" ")){
switch (token) {
case "+":

{

Expression subExpress = new Plus(
expressStack.removeLast(),
expressStack.removeLast());

expressStack.add(subExpress);

}

break;
case "-":
{
Expression right = expressStack.removeLast();
Expression left = expressStack.removeLast();

Expression subExpress = new Minus(left, right);

expressStack.add(subExpress);

}

break;

default:

expressStack.add(new Variable(token));

break;
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78| this.syntaxTree = expressStack.pop(); 56| this. syntaxTree = expressStack.removeLast();
79| } 57| %
80 @Override 58| int interpret(Map<String, Expression> context) =>
81| public int interpret(Map<String, Expression> context) { this._syntaxTree.interpret(context);
82| return syntaxTree.interpret(context); 59|}
83| }
84|} 60|void main() {
85|class Client { 61| String expression ="xy z-+";
86| public static void main(String[] args) { 62| Evaluator sentence = new Evaluator(expression);
87| String expression="xy z-+"; 63| Map<String, Expression> vrb = new HashMap();
88| Evaluator sentence = new Evaluator(expression); 64| String s1 ="x",s2="y", s3="2";
89| Map<String, Expression> vrb = new HashMap<>(); 65| intnl =5,n2=10,n3=42;
90| String s1 ="x",s2="y", s3="2"; 66| vrb.putlfAbsent(s1, ()=>new Number(n1));
91| intnl=35,n2=10,n3=42; 67| vrb.putlfAbsent(s2, ()=>new Number(n2));
92| vrb.put(s1, new Number(n1)); 68| vrb.putlfAbsent(s3, ()=>new Number(n3));
93| vrb.put(s2, new Number(n2)); 69| int result = sentence.interpret(vrb);
94| vrb.put(s3, new Number(n3)); 70| print("$s1: $n1, $s2: $n2, $s3: $n3
95| int result = sentence.interpret(vrb); \n$expression = $result");
96| System.out.println(s1 +":"+nl1+","+s2+""+n2+ | 71|}

" "+ 83+ ":"+n3 +"\n" +expression + " =" + result);
97| }
98|}
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package Iterator;
import java.util.*;
interface Iterator {
public void first();
public void next();
public boolean isDone();
public Object currentltem();
¥
class Concretelterator implements Iterator {
private IntSet set;
private java.util.Iterator it;
private Object current;
Concretelterator(IntSet in) {
this.set = in;
}
public void first() {
this.it = set.getData().iterator();
next();
}
public void next() {
try {
current = this.it.next();
} catch (NoSuchElementException e) {
current = null;
}
}
public boolean isDone() {
return current == null;
}
public Object currentltem() {
return current;
}
}
class IntSet {
private TreeSet data = new TreeSet();

public void add(int in) {
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library Iterator;
import 'dart:mirrors';
import 'package:quiver/collection.dart';
abstract class Iterators extends Iterator{
Object _set, c;
String _mt;
Iterator _it;
Iterators(this._set, this. mt);
void first() {
InstanceMirror im = reflect(_set);
ClassMirror MyClassMirror = im.type;
Iterable<DeclarationMirror> fileds =
MyClassMirror.declarations.values.where(
(dm) => dm is MethodMirror);
for(MethodMirror vm in fileds){
String b = vm.simpleName.toString();
String d = (b.substring(8,b.length-2));
if ( d == this._mt){
this._it = (im.getField(vm.simpleName).reflectee).iterator;
break;
}
}
_it.moveNext();
next();
}
void next() {
try {
this. ¢ = _it.current;
_it.moveNext();
} catch (e) {
_c=null;
}
}
bool isDone() => ¢ == null;
Object currentltem() => c;

}
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this.data.add(in);

}

public TreeSet getData() {
return this.data;

§

public Concretelterator createlterator() {
return new Concretelterator(this);

¥

¥

class Client {
public static void main(String[] args) {
IntSet set = new IntSet();
for (inti=9;1>0; --1) {
set.add(i);
¥
Iterator it1 = set.createlterator();
Iterator it2 = set.createlterator();
for (it1.first(); !it1.isDone();it1.next()) {
System.out.print(it1.currentltem()+" ');
¥
System.out.printin();
for(it1.first(),it2.first();!it1.isDone();
it1.next(),it2.next()) {
System.out.print(it1.currentltem() + "

" +it2.currentltem() + " ");
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class Concretelterator extends Iterators {
Concretelterator(Object i, String Data) : super(i,Data);
¥
class IntSet {
TreeSet _data = new TreeSet();
void add(int i) {
this._data.add(i);
¥
TreeSet get Data => _data;
Concretelterator createlterator(String Data)
=>new Concretelterator(this, Data);
}
void main() {
IntSet set = new IntSet();
String v="";
for (inti=9;i>0;--i) {
set.add(i);
}
Iterators it1 = set.createlterator("Data");
Iterators it2 = set.createlterator("Data");
for (it1.first();!it1.isDone();it1.next()){
v#= "${itl.currentltem()} ";
}
print(v);
v=""
for (var x = it1.first(), y = it2.first();
lit1.isDone();it1.next(), it2.next()) {
v +="${itl.currentltem()} ${it2.currentltem()} ";
}
print(v);
}
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class ConColleagueA extends Colleague {
Mediator mediator;

ConcolleagueA(this.mediator);

}

1 @ ] @ 4 ] o
uatandsgnlsgma i luaasninds asuaasawmesuosaaragnag luamnsosmualdil

M3isudUIAretoya lneon 1ula 1a 1gdesriimsisuduuavesdoyauuuaI 15U

abstract class Colleague {
Mediator mediator;

H

class ConColleagueA extends Colleague {
ConcolleagueA(Mediator m);

this.mediator = m;

}

dmsusuInussvave sHaduatun g lunisiauidiegianis 1da1u

ad ( 9 Y 4 Y A [y
unnnsuaIna1 lume1n 1y 60 u3sNA MmN 48 USINA

AN 4.20 IRARURTUEI0819M I IF UV WA UAINA

d
1N AN

—
—

package Mediator; library Mediator;

2|interface Mediator {

[

abstract class Mediator{

3| public void fight(); 3| void fight();

4| public void talk(); 4| void talk();

5| public void registerA(ConColleagueA a); 5| void registerA(ConColleagueA a);
6| public void registerB(ConColleagueB a); 6| void registerB(ConColleagueB a);
7} 7}

0

8|class ConMediator implements Mediator { class ConMediator implements Mediator {
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ConColleagueA talk;
ConColleagueB fight;
@Override
public void registerA(ConColleagueA a) {
talk = a;
¥
@Override
public void registerB(ConColleagueB b) {
fight = b;
§
@Override
public void fight() {
System.out.println("Mediator is fighting");
§
@Override
public void talk() {
System.out.println("Mediator is talking");
¥
}
abstract class Colleague {
Mediator mediator;
public abstract void doSomething();
¥
class ConColleagueA extends Colleague {
public ConColleagueA(Mediator m) {
this.mediator = m;
}
@Override
public void doSomething() {
this.mediator.talk();
this.mediator.registerA(this);
}
}
class ConColleagueB extends Colleague {
public ConColleagueB(Mediator m) {

this.mediator = m;
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ConColleagueA _talk;

ConColleagueB _fight;

void registerA(ConColleagueA a) {
this._talk = a;

}

void registerB(ConColleagueB b) {
this._fight =b;

}

void fight()=>print("Mediator is fighting");

void talk() => print("Mediator is talking");

abstract class Colleague {
Mediator mediator;
void doSomething();

}

class ConColleagueA extends Colleague {
ConColleague A(Mediator m) {
this.mediator = m;
¥
void doSomething() {
this.mediator.talk();
this.mediator.registerA(this);
¥
}

class ConColleagueB extends Colleague {
ConColleagueB(Mediator m) {

this.mediator = m;
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45| } 36| }
46| @Override 37| void doSomething() {
47| public void doSomething() { 38| this.mediator.fight();
48|  this.mediator.fight(); 39| this.mediator.registerB(this);
49|  this.mediator.registerB(this); 40| }
50| } 41(}
51}
52|class Client { 42 |void main() {
53| public static void main(String[] args) { 43| Mediator m = new ConMediator();
54| Mediator m = new ConMediator(); 44| ConColleagueA talk = new ConColleagueA(m);
55| ConColleagueA talk = new ConColleagueA(m); 45| ConColleagueB fight = new ConColleagueB(m);
56| ConColleagueB fight = new ConColleagueB(m); 46| talk.doSomething();
57| talk.doSomething(); 47| fight.doSomething();
58| fight.doSomething(); 48|}
59| }
60|}
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Originator

—‘4 new Memento (states) 5

states = m -> getstate()ﬁ

new Caretaker ()

memento
Memento Caretaker
state staes
getState () noSuchMethod (Invocation)
setState () undo ()
<<Function>>
memento (Object, List)
Originator Client
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package Memento;

2|import java.util.*;

3|class Memento {

4| private String state;

5| public Memento(String stateToSave) {
6| this.state = stateToSave;

7|}

8| public String getSavedState() {

9| return this.state;

10| }

[

)

S

W

[=2)

o0

\O

library Memento;
import 'dart:mirrors';
class Memento {
Map<Symbol, dynamic> _state = {};
Memento(this._state);
Map get getState => this._state;
}
class Caretaker {
Object _o;

List<Symbol> 1s=];
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}
class Caretaker {
private ArrayList<Memento> savedStates =
new ArrayList<>();
public void addMemento(Memento m) {
savedStates.add(m);
}
public Memento getMemento() {
int index = (savedStates.size()) - 1;
return savedStates.remove(index - 1);
¥
}
class Originator {
private String state;
public void set(String state) {
System.out.println("Setting state to " + state);
this.state = state;
¥
public Memento saveToMemento() {
System.out.println(""Saving to-Memento : "+ state);
return new Memento(state);
}
public void restoreFromMemento(Memento m) {
state = m.getSavedState();
System.out.println("State after restoring from Memento:
" + state);
}
}
class Client {
public static void main(String[] args) {
Caretaker caretaker = new Caretaker();
Originator originator = new Originator();
originator.set("State0");
caretaker.addMemento(originator.save ToMemento());
originator.set("State1");

caretaker.addMemento(originator.save ToMemento());
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Map<int, Memento> _saveStates = {};

int index = 0;

Caretaker(this._o,this. lIs);

noSuchMethod(Invocation iv){
Map<Symbol, dynamic> m = {};
InstanceMirror im = reflect(_o);
_Is.forEach((Symbol s){ m[s]=

im.getField(s).reflectee; });

_saveStates[index++] = new Memento(_m);
im.invoke(iv.memberName, iv.positional Arguments,

iv.namedArguments

}
undo(){
if(_saveStates.isNotEmpty){
Map<Symbol, dynamic> gm =
_saveStates.values.last.getState;
_saveStates.remove(_saveStates.length-1);
_gm.forEach((Symbol K, dynamic V){
reflect(_o).setField(K, V);});

telse{

¥
memento(Object o,List 1) => new Caretaker(o,1);
class Originator {
String _state =null;
void m(String state) => this. _state = state;
}
¥
void main() {
Originator o = new Originator();
Caretaker ¢ = memento(o,[#str]);
print("Setting state to State 0");

c.m('State 0");
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45| originator.set("State2"); 43| print("Saving to Memento : State 0");

46| caretaker.addMemento(originator.saveToMemento()); 44| print("Setting state to State 1");

47| originator.restoreFromMemento( 45| c.m('State 1');
caretaker.getMemento()); 46| print("Saving to Memento : State 1");

48| originator.restoreFromMemento( 47| print("Setting state to State 2");
caretaker.getMemento()); 48| c.m('State 2");

49| } 49| print("Saving to Memento : State 2");

50|} 50| c.undo();

51| print("State after restoring from Memento: ${o.str}");
52| c.undo();

53| print("State after restoring from Memento: ${o.str}");
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package Observers;
import java.util. Vector;
interface Observer {
void update(Observable o, Object arg);
§
class BinObs {
private int dex;
private Observer convertObsrv = new Observer() {
@Override
public void update(Observable obs, Object ob){
System.out.println("Bin : " +
Integer.toBinaryString(dex));
§
5
BinObs(int dex) {
this.dex = dex;
}
public Observer convrtObs() {
return this.convertObsrv;
¥
}
class Observable {
Vector observer = new Vector();
public void addObs(Observer o) {
observer.addElement(o);
}
public void deleteObs() {
observer.removeAllElements();
}
public void notifyObs() {
Object[] obs = observer.toArray();
for (int i = obs.length-1; i >= 0; i--)
((Observer) obs[i]).update(this, null);
}
¥

class Subject extends Observable {

—_

N

)

NS

library Observer;

binObs(int _dex) =>

(obs,ob)=>print(("Bin: ${ dex.toRadixString(2)}"));

class Observable{
List<Function> observer = [];
void addObs(Function obs => this.observer.add(obs);
void deleteObs(){
for(int i = observer.length -1 ;i>=0;i--)
this.observer.remove(observer[i]);
}
void notifyObs() {
for(int i = observer.length - 1;i>=0;i--){
Function fObserver = this.observerl[i];
fObserver(this, null);
¥
}
¥

class Subject extends Observable{
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private boolean isOpen;

public Subject() {
this.isOpen = false;

}

@Override

public void notifyObs() {
if (isOpen) {

super.notifyObs();

¥

§

public void convert() {
this.isOpen = true;
this.notifyObs();

§

}
class Client {

private int dex = 15;

Subject sj = new Subject();

public void test() {
BinObs bin = new BinObs(dex);

System.out.println("Input Dex: " + dex);

sj.addObs(bin.convrtObs());
sj.convert();
sj.deleteObs();

sj.convert();

H

public static void main(String[] args) {

new Client().test();
}
}
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bool _isOpen;

Subject() {
this._isOpen = false;

¥

void notifyObs() {
if(_isOpen)

super.notifyObs();

}

void convert() {
this._isOpen = true;
this.notifyObs();

}

1
s

class Client {
int _dex =15;
Subject sj = new Subject();
void test(){
Function bObs = binObs(_dex);
print("Input Dex : § dex");
sj.addObs(bObs);
sj.convert();
sj.deleteObs();
sj.convert();
}
¥

void main() => new Client().test();
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package State; library State;

o
N

interface State { abstract class CaseState {

3| void write(final Context context,final String msg); 3| void write(final Context context,final String msg);
41} 4(}
5|class UpperState implements State { 5|class UpperState implements CaseState {
6| @Override 6| void write(final Context context,final String msg){
7| public void write(final Context context, final String msg){| 7| print(msg.toUpperCase());
8| System.out.println(msg.toUpperCase()); 8| context.State = new LowerState();
9| context.setState(new LowerState()); 9| }
10f } 10(}
11}
12|class LowerState implements State { 11|class LowerState implements CaseState {
13| @Override 12| void write(final Context context,final String msg){

14| public void write(final Context context, final String msg){ | 13| print(msg.toLowerCase());

15| System.out.println(msg.toLowerCase()); 14| “context.State = new UpperState();

16| context.setState(new UpperState()); 15 }

17| } 16|}

18]} 17|class Context{

19|final class Context { 18| CaseState nowState;

20| private State nowState; 19| Context() {

21| public Context() { 20| State = new LowerState();

22| setState(new LowerState()); 21| }

23| } 22| set State(final CaseState new_state) =>

24| public void setState(final State new_state) { _nowState = new_state;
25| nowState = new_state; 23| void write(final String msg) =>

26| } _nowState.write(this, msg);
27| public void write(final String msg) { 24|}

28| nowState.write(this, msg);

29| }
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30{}
31|public class Client { 25|void main() {
32| public static void main(String[] args) { 26| final Context cc = new Context();
33| final Context cc = new Context(); 27| cc.write("Monday");
34| cc.write("Monday"); 28| cc.write("tuesDAY");
35| cc.write("tuesDAY"); 29| cc.write("WEDNESDAY");
36| cc.write("WEDNESDAY"); 30| cc.write("thursday");
37|  cc.write("thursday"); 31| cc.write("FrIdAy");
38| cc.write("FrIldAy"); 32|}
39| }
40|}
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package Strategy;
interface MathOperation {
double compute(double x, double y);
}
class Plus implements MathOperation {
@Override
public double compute(double x, double y) {
return X +y;
}
}
class Minus implements MathOperation {
@Override

public double compute(double x, double y) {

[

)

W

=

0

O

library Strategy;

abstract class MathOperation {
num compute(num X, num y);

¥

class Plus implements MathOperation {
num compute(num X, num y) => x +y;

}

class Minus implements MathOperation {
num compute(num x, numy) =>x - y;

}
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return X - y;
}
}
class MathContext {
private MathOperation mathOperation;
public MathContext(MathOperation mathOperation){
this.mathOperation = mathOperation;
¥
public double compute (double x, double y) {
return this.mathOperation.compute(x, y);
¥
§
public class Client {
public static void main(String[] args) {
MathContext mathContext;
double x =10,y =3;
mathContext = new MathContext(new Plus());
double resultl = mathContext.compute(x, y);
System.out.println(x+" + "+ y + " =" + resultl);
mathContext = new MathContext(new Minus());
double resultll = mathContext.compute(x, y);

System.out.println(x+" - "+y + " =" + resultll);

20

21
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24

25

class MathContext {
MathOperation _mathOperation;
MathContext(this._mathOperation);
num compute (num x, num y) =>

this._mathOperation.compute(x, y);

——

void main() {
MathContext mathContext;
num x = 10.0, y = 3.0;
mathContext = new MathContext(new Plus());
num resultl = mathContext.compute(x, y);
print("$x + $y = SresultI");
mathContext = new MathContext(new Minus());
num resultll = mathContext.compute(x, y);

print("$x - Sy = $resultIl");
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package TemplateMethod;
abstract class Generalization {
public void findSolution() {
stepOne();
stepTwo();
stepThree();
stepFor();
¥
protected void stepOne() {
System.out.println("Generalization.stepOne");
§
abstract protected void stepTwo();
abstract protected void stepThree();
protected void stepFor() {
System.out.println("Generalization.stepFor");
¥
}
abstract class Specialization extends Generalization {
@Override
protected void stepThree() {
step3_10);
step3_20);
step3_30);
}
protected void step3_1() {
System.out.printIn("Specialization.step3_1");
}
abstract protected void step3_2();
protected void step3_3() {
System.out.println("Specialization.step3_3");
}
}
class Realization extends Specialization {
@Override
protected void stepTwo() {

System.out.printIn("Realization .stepTwo");
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library TemplateMethod;
abstract class Generalization {
void findSolution() {
_stepOne();
_stepTwo();
_stepThree();
_stepFour();
}
void _stepOne() => print("Generalization.stepOne");
void _stepTwo();
void _stepThree();

void _stepFour()=>print("Generalization.stepFour");

abstract class Specialization extends Generalization {
void stepThree() {
_step3_10;
_step3:.20);
“step3_30);
}
void _step3_1() => print("Specialization.step3_1");
void _step3 2();
void _step3 3() {
print("Specialization.step3_3");
}
¥

class Realization extends Specialization {
void _stepTwo() => print("Realization .stepTwo");
void _step3_2() => print("Realization .step3_2");

void _stepFour() {
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}

}

}
}

Realization .stepFour");

super._stepFour();

ization algorithm = new Realization();

algorithm.findSolution();

1N
30| print("
@Override 31
protected void step3_2() { 32| }
System.out.println("Realization .step3_2"); 33|}
@Override
protected void stepFor() {
System.out.println("Realization .stepFor");
super.stepFor();
class Client {
public static void main(String[] args) { 34|void main() {
Generalization algorithm = new Realization(); 35| General
algorithm.findSolution(); 36
37}

H
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abstract class Visitor {
void visitComputer(Computer computer);
void visitMouse(Mouse mouse);
void visitKeyboard(Keyboard keyboard);
void visitMonitor(Monitor monitor);

}
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interface Visitor {
public void visit(Computer computer);
public void visit(tMouse mouse);
public void visit(Keyboard keyboard);

public void visit(Monitor monitor);
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20
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package Visitor;

=

library Visitor;

interface ComputerPart { 2 |abstract class ComputerPart {
public void accept(Visitor partVisitor); 3| factory ComputerPart(){}
} 4| void accept(Visitor partVisitor);
class Monitor implements ComputerPart { 51}
@Override 6|class Monitor implements ComputerPart {
public void accept(Visitor partVisitor) { 7| void accept(Visitor partVisitor) =>
partVisitor.visit(this); partVisitor.visitMonitor(this);
} 8|}
}
class Keyboard implements ComputerPart { 9|class Keyboard implements ComputerPart {

@Override 10
public void accept(Visitor partVisitor) {
partVisitor.visit(this); 11}
}
}
class Mouse implements ComputerPart { 12
@Override 13
public void accept(Visitor partVisitor) {
partVisitor.visit(this); 14|}
}
¥
class Computer implements ComputerPart { 15
ComputerPart[] parts; 16

void accept(Visitor partVisitor) =>

partVisitor.visitKeyboard(this);

class Mouse implements ComputerPart {
void accept(Visitor partVisitor) =>

partVisitor.visitMouse(this);

class Computer implements ComputerPart {

List<ComputerPart> parts;
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public Computer() {
parts = new ComputerPart[]{new Mouse(),
new Keyboard(),new Monitor()};
}
@Override
public void accept(Visitor partVisitor) {
for (int i = 0; i < parts.length; i++) {
parts[i].accept(partVisitor);
¥
partVisitor.visit(this);
¥
§
interface Visitor {
public void visit(Computer computer);
public void visit(Mouse mouse);
public void visit(Keyboard keyboard);
public void visit(Monitor monitor);
¥
class DisplayPartVisitor implements Visitor {
@Override
public void visit(Computer computer) {
System.out.println("Displaying Computer.");
¥
@Override
public void visit(Mouse mouse) {
System.out.println("Displaying Mouse.");
}
@Override
public void visit(Keyboard keyboard) {
System.out.println("Displaying Keyboard.");
}
@Override
public void visit(Monitor monitor) {
System.out.println("Displaying Monitor.");
}
¥

2

=3
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37

38

Computer() {
parts = [new Mouse(), new Keyboard(),
new Monitor()];
¥
void accept(Visitor partVisitor) {
for (int i = 0; i < parts.length; i++) {
parts[i].accept(partVisitor);
}
partVisitor.visitComputer(this);

}

1
s

abstract class Visitor {
void visitComputer(Computer computer);
void visitMouse(Mouse mouse);
void visitKeyboard(Keyboard keyboard);
void visitMonitor(Monitor monitor);
}
class DisplayPartVisitor implements Visitor {
void visitComputer(Computer computer) =>
print("Displaying Computer.");
void visitMouse(Mouse mouse) =>
print("Displaying Mouse.");
void visitKeyboard(Keyboard keyboard) =>
print("Displaying Keyboard.");
void visitMonitor(Monitor monitor) =>

print("Displaying Monitor.");
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60|class Client {
61| public static void main(String[] args) { 39 |void main() {
62| ComputerPart computer = new Computer(); 40| ComputerPart computer = new Computer();
63| computer.accept(new DisplayPartVisitor()); 41| computer.accept(new DisplayPartVisitor());
64| } 420}
65}
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YOIABUANT AN DT 19 195U BinObs(this.dex); UNUNITAUYH BinObs (int dex) { this.dex = dex; }
1 rd [ @ 4 o 9 T 9 [ I'4 [
n,mm‘m”lnﬁuumgumiTanaﬂwamlﬂ,w"lummmﬁiwﬂauﬁmﬂmaimnﬂm 1
o S ¥ ) ' o Y =R o & Y A Y A )
Apuasawmes ld n1sazadauinnii 1 asuasamesuuIsuiludealinisaare iy
(% I'4 1
ADUTAIANDT 1¥U BinObs. first();
2) 150
9 . o & 9 9 9 = °
2.1) M3as1ausealuausea main() 3uiludesaiia I 3aelunara Iamsfivua
A a P Yo 1 1 o Y 9 . Y =
¥HAVUNTOALAZIITNADI N 1F5 UM uaAINzdoIad1ausen main() ¥aeusnaaiada
vy 3 a 1o & 9y 3 a Jq9 Yo .
ludpamnuartiavoausen uag lusuiludessvuamsiimes 1N umTea main()
= < A 1 1 [ A a d A 14 9
2.2) Mawewysaan lRImsaemnaunIemsiunaNouaaInaaina s ly
A J v 1 1 @ 1
Auaviaveslansugnas lumsideumsen 1a Tnemsdemnavannsodonld laglidoald

AE9IY return 1FU String draw() => "Drawing Rectangle"; UNUNITIVIUALEY String draw() {

return "Drawing Rectangle"; }
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ﬂlﬂﬂﬁﬂﬂ‘lﬂugﬂﬁi 18 191 void draw() => print("Drawing Rectangle");
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class CoffeeOrderContext{
final int _tableNumber;
CoffeeOrderContext(int tableNum){
this. tableNumber = tableNum; // Exception
H
H
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class CoffeeOrderContext{
final int _tableNumber;

CoffeeOrderContext(this. tableNumber);
}
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awsodeu lddenazduad dansuinnmes 19n1sszajmraain get 13 1951 Menus get Menu
o [ o ° ! . .
=> this. files.Menu uazﬁmsmwmaﬂﬁﬂfjmﬁﬁzumﬁmu set ]H} LW set File(Files files)
=> files = files
v o o [ -
3) Mnedunusna ldanmsaneansoagdldasi
=1 9 4 o )=} ya 4 Y

3.1) msizenldaumamesluaiin szGen laglosuauaugvosnaid aMuaeya
AWAITOVOUAINDS 1ATOINNIBIMIND HazMNADINTTHUAIAYOYYA 15 director.File =
new Files()
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3.2) mantasan3aliidudaiaviuiuswesnsaesnu Indinesny 1113 suAe
{ ¢
Double.parseDouble(“123”) TuvmzNa15n@eniegs double.parse(*123”)
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3.4) 91 for v1mewsnleoulieogludanbae for (Shapes shape : shapes) {
= 14 = o .
shape.draw(); } Fasnawsveuluany e for (Shapes shape in shapes) { shape.draw(); }
Tarunu nagdsamnsoidouliogluanynz v forEach fio shapes.forEach ( (Shapes shape)
{ shape.draw(); } ); donae

3.5) M3weugll for NiimsFuAummely 2 a1 lusmeaansadeouldiend mwu
for(itl.first(),it2.first(); !itl.isDone(); itl.next(), it2.next()){}

{ P < 1 A v W ' v o ] o w
Tuvaznarin azdosimanuaisudu I3 sudmlsnou Faneviaslulanasiidils

[ 1 9 ]
aana1Iu 1% 1y
for(var x = itl.first(), y = it2.first(); !itl.isDone(); itl.next(), it2.next()){}

[ 14
3.6) Juanezsawaaa 131y package damluasnazsan1ilu tivrary
J o Y KX A o = . . 5
3.7) AMTNUNINIUUANTIVIDIUNYN 2 ANHUSAD private 8¢ public (th‘JJ protected
A [ o Y XK Y . Y o o 4 1 . Y X
IHUDUAVDII) ﬂ'l'iﬂ']ﬁuﬂﬂ'liﬂl'mﬂiﬂﬂﬂhf private %zclﬁmmuaﬂym “ 7B int _dex; NITIVID
T < . < . 3 1 e w
1131810 private 921ty public nanualaelidesszy public sy
=~ 9 [ I'4 = =~ ERl 3’; 14 1
3.7) ﬂ1iliﬂﬂﬁl%ﬂflua@5ﬂlﬁﬂim'@\1ﬂﬁ1ﬁllﬂuﬂ1iliﬂﬂﬁl%w1u super YNITIULASATTNLA
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BorderDecorator(Widget w) : super(w)
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3.8) manlgaadlunisinugavesadudlsnilusiia@merny sauaaauiianaie
Y] o
AUBLITE LN
3.9) dmsuns 1915z Teanauan switch Tuarnawsonmualid@oululu case

2 o Y o & A < vo X
Augansauaemaa break Taomou 13u19@0v04 case laaail

switch(x){
case “+”: { break; }

}

{ 4 o o < 4 Y] ¢
Ty Na1sNIABINIHUA break Muon1udUYIou luund case A9l

switch(x){

case “+” : { } break;
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3.6) ﬂﬁWiJWﬂWfJ’é]ﬂ“VlN‘ViuW‘ﬂﬂﬂﬁﬂﬁWNﬁmﬂlﬂuulﬂﬁl!ﬂ’ﬂ A9 print("Input Dex :

1 [ o o~ 1
$_dex"); Tuvaginoualenneduiusne1Inan A System.out.println("Input Dex: " +

dex);
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BinObs() {}
BinObs(int dex) { this.dex = dex; }

BinObs. first();
BinObs(this.dex);

LUTDA

class Main {

public static void main(String[] args){}
H

void main(){}

public String draw(){

return "Drawing Rectangle";

}

String draw() => "Drawing Rectangle";

public void draw(){

System.out.println("Drawing Rectangle");

}

void draw() => print("Drawing Rectangle");

class CoffeeOrderContext{
private final int tableNumber;
public CoffeeOrderContext(int tableNum){
this.tableNumber = tableNum,;

}

class CoffeeOrderContext{
final int _tableNumber;
CoffeeOrderContext(this. _tableNumber);
H

public Menus getMenu() {
return this.file.getMenu();
¥

Menus get Menu => this._files.Menu;

public void setFile(Files file) {
this.file = file;
}

set File(Files files) => _files = files;

Nneduriusna 1y

director.setFile(new Files());

director.File = new Files();
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Double.parseDouble(“123”)

double.parse(““123”)

interface

abstract class

for(Shapes shape : shapes)
shape.draw();

for(Shapes shape in shapes)
shape.draw(); // 130

shapes.forEach((Shapes shape) {shape.draw();});

for (itl.first(), it2.first(); !itl.isDone(); itl.next(),
it2.next()) {

/* Source code */

for (var x = itl.first(), y = it2.first(); !itl.isDone(); itl.next(),
it2.next()) {

/* Source code */

} H

package library

private _ (underscore)

public d'laifinisszadudiu private v public Wanwa

class BorderDecorator extends Decorator {
public BorderDecorator(Widget w) {
super(w);
b
}

class BorderDecorator extends Decorator {
BorderDecorator(Widget w) : super(w);

}

Shapes[] shapes = {};

List<Shapes> shapes = [];

switch(x){
case “+7: {
/* Source code */
break;
}
}

switch(x){
case “+7: {
/* Source code */
}
break;
}

System.out.println("Input Dex: " + dex);

print("Input Dex : $_dex");
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Using Design Patterns for Comparison of Dart Language and Java Language
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AmlummAfuthunstuinvsssunymiisfunsesnuuusendusfitedng Flmluwndfusegnld
oBureTEn Ay lutumile) usvesgnBundunmigonaslusunsy amidmtunmadldun ikt
wilmd dnefunrrinlsnsissgndua sy Silingussamiiobiannsarelusunanizgndufuiiamn
irmdddduasiiimmnadeunuinyieraniid Fohquisaiasitmnednareibininlsiy
pawidouiluedintueuinn  vnavdifinstundensaindimiiidneldmwmimasn e
anwniifuie uwniiuiiuae uasummasuiadunnerel  (uummituiigmEendmunraSousiey
e tudmrnmnnsoussmnluriavesiidi (LOC)  wansfnymutiniwmiindarmrunselunrs
Havedaldnldifavoiiuniwiern ussdresudnvasionzvsinimrimhbimursofedalinlsie
ursFnnuvIsislun s o il wuleeniinwmen

AdAgy: nrslFeudsun ol suaT, arenandn, Aledunnidu
Abstract

Design pattemns ore the records of experience obout object-orented software design. Design
patterns will be used to explain how to resolve a problem in o contexts and they are implemented
using programming language. Dart is a new language for developing web applications. The purpose of
Dart is to allow web applications to run faster and to replace JavaScript. it is likely that Dart will be
popular in the future. In this paper, design pattems are implemented using Dart language and Java
{anguage. Singleton, Adapter and Observer pafterns are chosen for the comparison of implementation,
Jfeature and line of code (LOC). The result is that Dart language has the obility to develop source code
equivalent to Java language and idiomatic of Dart language to develop source code fs easier. Lines of
code in a development with Dart language are less than that of Java language.

Keywords: compatison programing language, dart language, design patterns
1. umi
awnrin Qart)  Wunmelmldldsunmaiulnefukauitemia Google) waeléfunmlingadte
r4
\iounanAN A.4. 2011 (Bracha & Bak, 2011) mwismningawauudwduntsianlusunsisegaduuiu (web
PR £ - ar Y . -] 2 Y ] & P R X ‘ -
Application) Failingquszaiinintsfmanduamsaiildmmduasiunldinety dilinmemrinbunni

TsunumiodusthanntuasmsiauTusunsssgnsfuudu (Walrath & Ladd, 2012) Tusasiiiminnnide
Fimwminseaansowiifedifnunetiesnmnemnariud Gavascript) 16 (Miler, 20100  ammingn
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sonwuuTEhneduius (Syntax) ednefunTeBulasawizatine mn Uava) uaznrwnarnasius Sufudands
mnuaﬁﬁﬂﬁmmn'1€1r||.ﬂummﬁq'wn'nn11ﬁﬂui' {Nystrorn, 2013)
midseRRrteafunlSeuifisusasnrausediunaresnendsuluswnndiduseaunn du ns
Ussdusanmendsullsunsufera Rrudeuieynildaniamfiindunriaunee faldnmuiinuelSuas
suvasunmideTesium riantesalfnding s Tnen el sfinnfio 1wy ) Clarke, 2001)
Eﬁnwﬁ‘meiﬂawﬂn'rmna'mLﬂﬁeu'l,ﬁ'l.'ﬂaeu'mnUwa'um'miuazn'nu'i'm‘lzuﬂaeiwnaw aseuifeunindn
Jesntumsdniusnsussnismwenuaznsdrdl Taemawisudeuilituns@euusunsuetheine
nrsulRsufiaudtasu (Keyword) #aeuflunts Wudu (Chandra & Chandra, 2005} Sensifudnanisineia
mrefuiudidosduriviy nmsusediunantwnln (Go) FreflaiumndiSu (Design pattems) wazAmuATLESn
HotDraw ifoAnwdsaruainsovsanwilremadanimunanizan (Schmager et al, 2010) dw¥uTamai
Wunmdnwddleiuwidfuumngeglunwsemnuemmnersanilumsiannes foldnmai oo
nemAdeilEnaraualuinedy Gideflfdonlifeivmaiilunsuisufsusudnuaromna s
wenMerENTIEAR R nsd ST Runee falAavasnTemrindleeufuaie g Semn
ArmnBrueninnlursBundwuin loduadifuresmeanfnrende
wmwﬂg"ﬁ'ﬂﬁqtﬁan'li'ﬁ'l'uﬁuwmﬁiwaq Gang of Four (GoF) {Gamma et al, 1995) lumifinwile
WRBuTruRaNYeAYEIN Y IATIIMAEATIITI INTIEUENNREA s SeuTlound e ol Aud &
AuTInfENENA LTiuwm LﬁfuﬁﬂS'm.gﬂg'lumumiﬂuhhun'm'lﬁﬁnﬁ'm lunsAnwdifesradunaduadanisidau
sadlaiuififuTmssaunsalwsse AUreimruunnrarermasduiuflursirwmstwmsidenlunim
mn dlairudsufuarmmarmsniinmsiuimauesrsindd Slumwarrmiandogmsldouly
pdiifarlsifngld goverde  \HaaAIuILLITAR WWRFUAFendmIun1sAnuAe uwnAifuies (Singleton
pattem)  wamsifanisaindouend uwniiidusdules (Adapter pattern) uamadirmuduiuttesSousnd uas

Py

o o .

uwnififuidananisal (Observer pattem) Fusnidansfnredeasiusewiadouand
ol ol

2. wefRiAEagn

2.1 amenmin

awarindunedeulusunsadeing fifisnwarsvesmsiuendunsiuneauwuuilys (Single-
inheritance) Wunmedoulswnsuiduuvriin@dmanian Optional types) uasaﬁ'uﬁquuuwﬁnﬁ"ﬂﬂ (General,
types) Inelusunsumrivaeiinsnsgrings (Bxecute) oy 2 wuuis FaumonnssimsfvoiluuyTs (The Dart
Team, 2013a} fie 1) wuuiBnsudn (Production mode) Lﬂuu.uu‘:“ﬁﬁqnﬁ']mn‘lﬁl.ﬂuuuuﬁﬁl.?'uﬁu-umn'rsﬁ'fhl'li'
e SduuuuRiheliaulawuurinad (Static types) waeAndl assert Uaw 2) WUUTEN1IRTIAABY (Checked
mode) WhmuuiBdmiunmsianisaemsindufoliamatn fasthiglfansadanisfudeliamainuisetdlud
eza W iIunTT (Run-time) (Walrath et al., 2013)

2.2 flwluwnififu

Fledunmfifussgminnlidwiunsuleigmifedulumsssnuuulusunmideingteliausen
andaldanduanlédls Tneflvdumdiudiunriuinssaumsaififadestumssaniuufislanunsawaun
Tsunsilfodiiussandam Alaiumiifuves GoF {Gamma and et al, 1995) WhileduwadfuRldFua
fuulunmaimunvensua? frddndusunumnnlirsdodlunsalummetuelniuvmdifutes GoF fe
smdnndu (Bishop, 2008) Ay (Metsker & Wake, 2006) Mw191718A3UA (Harmes & Diaz, 2007) amwngdl
{Ruby} (Olsen, 2007} wasnTwnausadnedn (Smalltalk) (Alpert and et al., 1998) dmiumseduneflurmiify
194 GoF MpemusiiavesuRigitessirueiRs g ssacd sl An el

1) uwniifuiden ﬁi’nqﬂwmﬁlﬂﬁms’mﬂau'lﬁuu'lﬂ"hﬂmﬂwﬂLﬂmuﬁaﬁuﬁuﬁuitﬁﬂfu rtant

Suausndiulnedusenfirmsaidieanynmaa (public method)

LT - )
30 | ysannsendide dedannviodiu gusvmueduu ionensUsEneUnTIsEYNn i 1
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2) umnififuauuas Snquazasdidstaelisune fritlaidnfumunsarnudaiuld Tnemauas
{Convert) BuwoiivivvesranaludiBuinodiviviun finian

3) wniFsuidanenaal inquisasdiRebisousniniadelinmuRsuwnugaSausndiing
fanrfussihnrdwemdenRauwateyndniuiR Ineddussdeartmusnmionfuedousniuuiion
e {One-to-many)

3. $Bnfinen

maiumadslundiladeliusitnmdnmeendy 3 do TnelreeziSonvemsiuiunisied
3.1 prsineniledunmiidu
FlwlwwiTun ﬁ'ﬁq"":ﬁ’ﬂLﬁanﬁwi’uﬁﬂu1i'ﬂm'lun§‘qﬁtﬂuﬁl-uﬂuwwLﬁi‘u“um GoF (Gamma et al., 1995}
Mvhmafuusudnvusresmadeulusunseanufiuumidisuionn 23wy Tnodeawwniitiy
Awiunvinanmirianguainguizsd fauwnififuierfuanddnsaiiedouiand unmiisuiauasiiuan
fednuauzvedlanaiia uasuwiffuidunansaifuanifdnuzvomgiinrey
3.2 rysfneniemain
auantRuasnudmustas v riniemladiénaumn (Nystrom, 2013 ; The Dart Team, 2013b)
frvarudinvesiufiunaieuetuoniemeanmnRuesausnvasfifedostuwmdiuiiinfinede
3.21 aand Fouend uazmauaainaed
tun1saduamavesnwaimiulidnunsdaufunsatrsratalunminen fe Snslédiaey
class mudng domona unedydual { 1 Medadu class Car (L} mwardngneenwulifunn
g vilinedagnusaiudousmsd wasynfauendgndmualifuneautainsea Object Sulundatoyadl
agluia (Build-in Ubrary) dauseuanimaef (Constructor) lumwinimazuandeninlunein Tnantemin
funAnvowmeuantrimefihlaulasd 3 wwifede ) mndufuefoyedeluld 2 madedeliiu
rouanined Wesnnmnanivlisfumunslonedinanda Overloadingd uaz 3) udnveInsuanimans
{Factory constructon) fhrauamnseifamradwmauls Modumaummiamed® 3 wundn uandunrmed 1

a1 1 fhedunniRnemouamineeine 3 waRn

rsdufusdayaduiuii minedstifunousaimand urnnednausdniawes
class Car{ class Car{ class Car{
var x; var x; var x;
Carfthisx); Carlthisx); factory Carlthis. x}
} Carsport({..} => new Car.sport(;
} CarsportQf...}
}

3.2.2 panaunGTI

eanauwsrsufudtasluasiususedivs Tneaminginsadraasuusrsuezwumsai
weeaunuessui amhmenawussTulUlfaursoyidlauas implements wa extends Unfimanauusssalu
mwaninezlianansaedrefoundld widdesmsadndouandamnsoinldinemslidnunzuswunnnedeey
aniraod

3.2.3 Hafidu

mwarivilnaadRiduuiieraaieidu (Firseclass function) Tunmsasrefidusurmeadidls
9n 3 Foydinwal Ae Aertumzyfe Heifuithisyle warilsidugnasvlowsonurninien (Oneline method)
wazamwiniifnumeyneaifunigly (nner function)
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3.3 mavanfediladumiiufizenmenimuazatvmin

d uwa ¥ - o Y Wa - - a & oy

dieldimsAnaledwwndidures GoF §ivelivinadenumnidiudmivmsfnelundail 3 unmidy
- me a -~ - ¢ W - o W W o
fio 1) wwnidfifuden 2) wanididuiznas uwes 3) wnfifuiodanemial delduwndiudmiunfinewiidulii
rfeg s R lniwmfiTufeaTee wartaladmunfetansltnulaimmififumsam
il inudmeusanstearu i@ meinsTlainiaufufladvmiiuifaudormeem

4, nan3inen

semsdidunuislundeliselFuantsfinwesnifiumiiiu 3 unniidu TnefinensBondsd

4.1. uwniiifuiden

e 2 Ransaneend Singleton Tuamniinsdmauareuanirmed 1 novarimwed Taarhmurly
i private wlglaaumsnddsddanraaiy uasléramedaunanalaeiinsssusianu static (static rested
class) dm¥umsaiisBuaunidrnanaa Singleton unstmuslAfulilufwus INSTANCE AfmuslSifusus
WU private uae final wasilaioen getinstance( dhwiunTdarniawut INSTANCE nduiledirsdanly

Tumrdvrana Singleton fimsfiwvunrouaninned 2 neuanimaed Ao Singleton_inner) uas
Singleton0 43y Singleton._inner) Wursuandmae il idmivadavendfaiulilufus _ INSTANCE
dadushudsuvu private wazdmuslid final Wudsfuenn Ervlilmsiesaau “private” ms
Awuelififu private  #ildlnensldindootme © »  Uud)  uas Singleton)  Ailinrsdedandauns
_INSTANCE nidu dleflnmsedaBuauaudeasmand Singleton Swnlfsdatalumsdouuanguprsusminmes
Pinsevinnduftandesn frequaniBoodieiiuges

Farsnmsen mainQ Amsdenldraa singleton Tuornadenldduausudtsrana singleton vilé
Trurmsi3unsimu getinstanceOwhit Lisansayinms new fnuanfuasrend Singleton 1§ lumamsafuduans
weunsedunlt Susuauduasama Singleton TadaunTs new Seuiond

LY » | w o Fy
H'l'i"lﬂ‘ﬁ 2 maU'Nmi'l-umwmuww.ﬁwmm'ﬁwmmmumwm‘nua:mmmw

NN i
1 | package Singleton; 1 | Ubrary Singleton;
2 | class Singleton [ 2 | class Singleton {
3 | private Singleton0d 3 | Singleton._inner(};
4 | private static class SingleHolder {
5 private static final Singleton INSTANCE = 4 | static final Singleton _INSTANCE =
new Singleton(y; new Singleton._inner(;
6] }
7 | public static Singleton getinstance() { 5| factory Singleton() => _INSTANCE;
8 retumn SingleHolder.INSTANCE; 6|1
9] 1
10 |}
11 | class Client {
12 | public static void main{Stringl] args{ 7 | void mainQ {
13 | Singleton s = Singleton.getinstance(; 8 | Singleton s = new Sihgleton();
14 ] } 911
15|}

32 | ysennrsenAde dedennviosu Jummnuendou ienesznEUNIsEYU @l 1
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4.2 wnitfuiuuag

NPT 3 #9198 Shapes TummgnAmualdly interface neluBuredvisiiiosuson draw)
unlumin Shapes gnmualnihy abstract class dleswinluminliil interface AaneunITTIN Shapes YBIRTIN
Twvssiaf 2 ssmudtmerduineiiuiings implements nand 2 Aans Al pend LegacyRectangles  ume
LegacyCircles @ameTuwaana 2 mand Sluisen (draw) usmoludty (Body) weamaian1usTan Shapes liusngues
AlAT Homana RectangleAdept kasamA CircleAdept 19mng implements AMEWTNGIIY Shapes 9Ea1L190
wnrsleriodlsd (Qverride) woen (draw) 1§ uilunsdifiraia LegacyRectangles uasAsd LegacyCircles difte
wnauseaneluflunnnsfusyliannsolddnenedinaild  AeauusTIRwninanansotlyl extends 16
wudAuratauussnluemm  uasndietvasauiiessy  Shapes luarinusadfifuda aersutusssy
anranvhats implements aanai WA Tuvsfamlsannsaviuudild

Fgrsnn (main) dmduiauus shapes Turmidimaussnmiuunduiuuessd (Aray) Seduvueindy

11n

_ ~ d L
shapes  dalumivliflosdudiifed sy Faduuvuedaladlui Guitin - type)  wasilmuaudd
wileuduesisdlugin

arTdl 3 Medundidrursummdifuiuuadifafemyemiwasaemin

M M
1 | package Adapter; 1 | library adapter;
2 | interface Shapes { 2 | abstract class Shapes implements
3| void draw(; LegacyRectangles, LegacyCircles {
4}
5 | class LegacyRectangle { 3 | class LegacyRectangles {
6 | public void draw(i 4 | woid drawl} => print{"Drawing Rectanele”);
7| System.outprintin{Drawing Rectangle”); 511
B }
911
10 | class LegacyCircle { 6 | class LegacyCircles {
11 |  public void draw({ 7| woid draw( => print(*Drawing Circle";
12 System.outprintln{"Drawing Crcle™; 8|}
13 }
14 |}
15 | class RectangleAdept implements Shapes { 9 | class RectangleAdept implements Shapes {
16 private LegacyRectangle adaptee = 10 LegacyRectangles _adaptee =
new LegacyRectanelel; new LegacyRectangles(;
17 | public void drawQ { 11 | wvoid draw)) => _adaptee.draw {;
18 adaptee.drawl; 12 |1
19 }
20 |}
21 | class CircleAdept implements Shapes { 13 | class CircleAdept implements Shapes {
22 | private LegacyCircle adaptee = 14 | LegacyCircles _adaptee = new LegacyCircles();
new | egacyCircle(); 15 | void draw( => _adaptee.draw (;
2% | public void draw( { 16 | }
24 adaptee.draw(;
25|}
26 |}
27 | public class Clent { 17 | vold mainQ {
28 | public static void main{String(] args{ 18 | List<Shapes> shapes = [new RectangleAdent()
29 | Shapes[] shapes = fnew RectangleAdept() , new CircleAdept{f];
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1M nmin
» new CircleAdept(); 19 | shapesforEach((Shapes shape)
30 for(Shapes shape : shapes) {shape.draw (}));
31 shape.draw(; 20 |1
32}
331}

4.3 winiitfuddananial

maad 4 dwdueridefiansniaana Binobs  finsussnAdauls convertObsry dmiuifiusn
duausudvasraradaunmailliseyde (ronymous  inner  class) tesdulanding Observer  (ilaviin1s
Toveslsdiaisen update (Observable obs, Object ob} ehw%'ULﬂﬁuuuﬂm'ﬁ'a:‘gmﬁa‘lﬁ'%'un'ﬁuﬁ'ﬁtﬁa‘u dniluarin
dlafinnsanitedidu binObsint _dex) desldufivuwidunana Binobs Tuern meludlid binObs(int _dex)fims
defnrduduileidy JeiReferdubisydeluusavini 3 vamdnuasiiinAeuwinfuamen updatel..) usm

fivTsnnma Observable dm¥udauys observer Mlflumafumdwiumsudouuadayalelisu
sy Tusrnldnana vector Wusuwaiinvessauls Fasdsaiinsifiudves observer 13l
#ulsfuesdrauasenuramilEE wsnini 29) dndlumilduvurdiniidu List<Functions Wegelld
wwhseiifueiluduritivuustadiu Function (urrind 13)
a3l 4 Fedunifoureumidfuidansnsaiifafsseemisssmunanin
"N A

package observer; 1 | lbrary Observer;
Import java.util.Vector;
Interface Observer {
veld update{Cbservable o, Object arg);
}
class BinObs { 2 | binObs(int _dex) => (obs,ab)
private int dex; 3| =>printl{"Bin:$(_dex.toRacdbtring{2)1);
private Observer cvObsrv = new Observer() {
public void update{Observable obs,Object obl
System.out.println{"Bin : *
+ Integer.toBlnaryString(dex));

oI, - T T N

-
o

1 1

12 %

13 | BinObs{int dex) {

14 this.dex = dex;

15( 1}

16 public Observer convtObs(} {
17 retumn this.covObsny;

18| ¥

19 |}

20 | class Observable {

21 | Vector observer = new Vector(; q | class Observable{

22 | public vold addObs{Observer o) { 5 | Llst<Functlon> observer = [J;

23 observer.addElement{o); 6 | void addObs{Function cbs)

24| 1} => this.observer.add(abs);
25 public void deleteObs() { 7 | wvoid deleteObs()

26 observer.removeallFlerments(; 8 for{int i = observer.length -1 ;i>=05i-)

LT - )
34 | yannsendide dedannfiodiu gusvmueduu ionensUsEneUnTIsEYNn i 1
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1N arin
27| 1} 9 this.observer.remove{ohserverl]);
28 public void notifyObs{} { 10 }
29 Object{] obs = observer.toAmay(; 11 void notifyObs{) {
20 for {int i = obs\ength - 1;i »>= 0; i—} 12 for{int i = observer.length-1;i>=0;i—)
31 ((Observer) obs[il).updatelthis, null; 13 Function fObserver = this.observerfl;
32|} 14 fObserver(this, null);
33| 15 }
24 | class Subject extends Observable { 16| }
35 | private boolean isOpen; 17 |}
36 | publle Subject() { 18 | class Subject extends Observable{
37 this.isOpen = false; 19 | bool _isOpen;
38 } 20 Subject( {
39 | public void notifyObs{ { 2 this._isOpen = false;
40 if {isOper) 2| 1}
41 super.notifyObs(; 23 | woid notifyObs0 {
21 ) 24 ifl_isOpen}
43 | public void convert( { 25 super.notifyChs(;
44 this.isOpen = true; 26| }
45 this.notifyObs{); 27 | veid convert) {
46 } 28 this._lsOpen = true;
47 | } 29 this.notifyObs(;
48 | class Client { a0 }
49 private int dex = 14; 31 (]
50 | Subject sj = new Subjeci{; 32 | class Client {
51 | public void test) £ 33 | int_dex =15
52 BinDbs bin = new BinCbs{dex); 34 | Subject 5] = new Subject(;
53 System.out.printin{’input Dex: ™ + dex; 33 | void test)f
54 5].addChos(bin.convrtObs(), 34 Function bObs = binObs{_dex};
55 s).convert(); 35 print("input Dex : $_dex");
56 sj.deleteChs(; 36 sj.addChs(bObs);
57| 1} 37 sj.convert();
58 | public static void main{String[] ares) { 38 sj.deleteCbs();
59 new Client().test; a9 | 1}
60| 1} a0 ()
61 [ 41 | void mainf) => new Client(.test);

anmsAnsildumiiiui 3 umidfu dlfnuseagmuusniesswinaeanuasnemin
Fndlusmramsfnslafauaaduatsd 5 Tasanamsuunoenld 3 Shvwes An
1) pevanimmesrssminmnateludreusninnesliiddlng aunsalddydnea ; wiunsld
Fpfnval {1 lunmiuiuesulamnadedliiunmiineftsreussiaaesls Wy BnObs (this.dex);
ununstisu BinObs (int dex) { thisdex = dex; } winrinlismiusyunrilavefivenfoililiawrasiuney
andrmodunnndt 1 rowadrmodld Mmiarabannnit 1 asuataweffuleiuiufedintsddelituaouathmef
19 BinObs first
2 mgdwsasluswsen main Sulufewmnalineluaana fansdustinvesusenuas
wrillimeiEiuen uiminsdnatnusen main nsuenraiefdifesrmuesisenuses washidnbufes
fuanriilmadlifuinsan main asdewuseminluiiiinsderi ndundontiRnviduflovaninn
anfraunsolinumifivesiaifugnasiunindouscenld nansdedinduamnsadeulilaeladoddfhany
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return 1 String draw (& => "Drawing Rectangle; unun1sifluudie Sting draw () { retun "Drawing
Rectangle”; }
3) TnedusiElusAnsAmNEseagUlARE

3.1) avinlaifnilddesTy interface  wileulusmausiesld abstract class wvi Saaunin
fmunlridudunafinelflnonyldieau implements  uasldifummauurssnd miunduneslnoniglid
au extends ilfuegfusnvazveimaldoy

3.2) U for saumsaiBenlFeglusinvaiz for Shapes shape : shapes) { shape.draw(); 3 #
arimanunsalzuludisne for (Shapes shape in shapes) { shape.drawl); } 1élduiy uaesanutsnitisuliagly
dnuauzuay forfach fe shapes.forEach { (Shapes shape} { shape.draw 0; 1 ); 1¢8n#he

3.3) lwnmezsuraalily package dalumdvezsnlily lbrary

3.4) pdviintefuanisiindaufios 2 dhvaizfie private uaz public (bifl protected wileuiu
o1} nsmunnnsdanld private o¢16dydnsel  (Underscore) wu int _dex; navdiniisitlall#idy private
vl public wzwun‘[nu‘lﬂﬁ'mia‘l public Aty

3.5) milFaeoilurmivymesuidurindoty Sdnumdiesetuessiluemn

3.6) nsfifeenmamihrendnannsadenlidun fe print(input Dex : $_dex’); luvs
farmdewatandy fia System.out.printinCinput Dex: " + dexd;

wiswfl 5 asUrusnsissri e eusen il 3 udiu

| Eyryl | i

nousninmed

BinObs § 0 BinObs.first 0;
BinObs (int dex) { this.dex = dex; } BinObs (this.dex);

class Main {
public static void maln(Stringll args) void main({

}

public String drawi
return "Drawing Rectangle”;

}

public void draw({
System.out.println{"Drawing Rectanele™;

}

String draw ( => "Drawing Rectangle”;

void draw { => print{"Drawing Rectangle);

mafuniudialy

interface abstract class

for(Sh: hape : shi
rshapes shape : shapes) shapes forEach{{Shapes shape}{shape draw {;});

shape.draw(;
package library
private _ (underscore)
public Slaifmsssyindu private vy public Havua

Shapesll shapes = {J;

List<Shapes> shapes = [;

System,out printin('input Dex; " + dex);

print{"lnput Dex ; $_dex);

LT -
36 | yennnsewity dedrnnyiodiu qussviniendeu

ienesznEUNIsEYU @l 1
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5. sgUnanifnen

mrmiEnwushuasn s AssndTsasteia i Tnewlimimuietian i
Aleduwndifuawsuwniiuie uwiisuRuing uaswmduidanamss dunieudounasieasiy
FrumruEmrersselumsianlasn iU d emmaRae s wreunuimrmin
SromansaTunsireealfaliadnstWndeutunymm wifonadnvaziamevomsmithbneue
woanTsRRalAnsulmunnenwIng1n ueearindEnunsaRrsTAnudulddendiniwenan dmildsuouves
ussinililuntsiaundesensldoumdiusaasdffivinounn fufulmmumniiudtunmnemld
15 ustim aenerivildide 9 vseim wmifisuiuuaneenanld 33 uisde nwendvilfidles 20 ussie uas
wwififudihdansnisainteemld 61 usain amwiandinldifes 41 usnim

mAiluawnanmasinsinuesfanndethanslioufs 23 widu deinsuieuiteu
audnvazisswanindty muuuglesedavelesummAhuistivnsafunudnunetemni uay
arnsUsstvEnmludenssalilunistivinara
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ABSTRACT

The record of experience in object-oriented software design is known as design patterns.
Design patterns that help to software design  can be reused effectively. In this paper, we
implernent design patterns in Dart language. Dart language is a new prograrmming languagde that will
be popular in the future. The objective is to improve the structure of design patterns to suit the
features of the Dart language, and to develop source code that can be reuse it easily. Prototype,
Composite and Memento patterns are chosen for the restructuring and implementation. We do not
restructure Prototype pattem, but we implement the clone method for reusing. The Composite and
Memento pattems are restructured so that they can be applied to the source code to reuse.

Keywords: dart language, design pattemns, reuse
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1. umin

matufnussaunTssimiAEdesun1TenIuuTeNFuaSiieg wasnminreenuwuuihlylsl
nsd@eulvsunaulfedniissdvimmdoliudidfy mnenseenuurendinitsingilalimunmei
ﬂa%aiﬁ'ﬂﬂﬁuu'llﬁﬂ'lﬁusuLﬂ'uL'i'aqﬁmﬂn'hmsaanuuu*uaﬂﬁuﬁﬁa"a’ani’alﬂ Fleiunmiisy (Desien
patterns) SadumaBendmiuniseenuuuiiliveriuasamrsmindun il fechaiivsedniam
(Gamima and et al, 1995) Slaiuwniifuuns Gang of Four (GoF) Wudlaumidiuilaiuruiiamiy
sgan fvdadusumnlivesflasueilaniummfiiures GoF lupwidoulusunsufluansiedy Ao
anFl (4 (Bishop, 2008} awneTn Uava) (Metsker & Wake, 2006) nrwnemnaa3us (JavaScript)
(Harmes & Diaz, 2007} n1w13d (Ruby} (Olsen, 2007) wasnwiausadnasn (Smalitalk) (Alpert and et
al,, 1598) unrilrnudseiinAnmiledunndifures GoF dmiumsusadiuneln (Go} (Schmager,
2010)

dfednaunndnstas@aansiwendurifualdlng (Software reuse) (Frakes & Kang,
2005; Sharma and et al, 2009; Singh and et al, 2011; Spoelstra and et al, 2011) AsAntidasnaslé
drvosfaldnssuindleiuwniffulassandirfunaife Software packages) nuiriinisireadalfa
Asunmudnwdlotunnidsundunilduinnds 20 Weodidud (Ampatzoelou and et al, 2011)
rrsBumBuudalodunmifufauesiunie (Aspectl) eftnwmraduiudfusswinaaa wazn1nd
anfalfmnduy-lddr (Hannemann, 2002) miﬁnmmﬁﬁwnLﬁiuﬂﬁaq‘lnﬁawﬁuﬁ (Christensen, 2004)
sufmmsfnseruanstlur e da St emsumnidify (Olvelra and et al, 2008)

nAtedifumsdumdunsdleiuvmiuingEamnin fadunenildumsianuasmound
le n.A. 2011 (Bracha & Bak, 2011) uasfadunrerfldFuarmauladuathannlusnssfauluswn sy
Ussgniuuiiu (Web application) (Walrath & Ladd, 2012) Turisfneilnsuiul pdnvsuaslasedn
vsunnifuitalfedmivguénvasnisvasniwianin neiiaguassasdudnideléamnsods
wofalAnnduanléd A houasduszaninm lunuidediisilfdenaledumidulunsfnwionis
unMFSURULUU (Prototype patterm) tileWmuTTudruveasend miunsdnasndauiand uamiifu
Bauseasu Composite pattern) iWlaWmuiludnvasnisusenrdumesinadmiuSouandsadyssnou
wazumniiifuitsedn (Memento pattern) ewauludiusesmaifuaoweresraralmuelasinana
ghnansdudunsisdesswineranadimusuaveaaifuaaiue

2, FBnnafnen

a & Namow yw 1 f s P
nilumddelun fdlfdolfuudignfineeandu 3 dau fe 1) msfineEleivwndidu
2) mafnwamadn uas 3) msdurdandilaiumdduienemin filnraedonvesmaiidiume
el
2.1 Alanfunmiidu
e~ '3 as aewa - « o
fluduwnidisunlddundnelua il Dudlaiunmfifuves GoF (Gamma and et al,,
1995) Usznoudasunmidifusiovam 23 winididu Aldnnmmiuiindnvaslunsesnuuuuaz
sianslusunsu Trofinswinguresdlsdunmidusandu 2 ngu Ao uwamuinguszdeduasus
&5 o - - ' ~ - -
muvauien lun1sAneasslsldadenwimdifunsinmsianguaiuingUszasd Aounniidu
» d s v oo - | - - - -
FunvuTikansisneaindeunnd wmidsudsseneuiiuamiisnvievodlasdine wazunmiiie
d o oa - -
Tszdniuansddnvazvemeingsy
md W nt o v - 19 ar o ,ul oW
1) wwiifusuwuy WuswndduiisiadounndlmideisnsfasenansaumniGuiu
o - -l
dnveurlassasuvauwidiiuiuuuuanslugin 1

229




161

mMsUssyimamssiudiuinmarsuasmeluled il 1
Fuil 23 mewien 2557 o Tawsufidusa dudvi

2) uwnidfudeurznou uuwnifuiidlflaapudausedudunnifussdussnay
vosSeuiandifinssadruszneufudusudsguiulivuudwudul Feravindend Taseadn
wrviffudnlsenauuandugud 2

3) unnifuiisefin uwwmifuibelifeusndmumsandulydmazdeuntild T
arnfuanmuzmeluvesdauend Wegneuaniflalaidumass Bangnrmvas {Encapsulation)
Trsseraunmifuitazdnuanduzud 3

protatype <dnterfaces> <eintertaces>

Cllent Companant
N Clamt Operxtion
Operation 0 Clore 0 lzl 404 Comperant

" Gehid iy
p = protolype -> Clone O ’—?—‘ Remave (Component)

Concretel (< dhiidren
Leaf Compoalte
Clene 0 Clona 0 ferall g In chiken
‘ ‘ Operation ) m 0 on 0
| retumo)pyofselfbl | retu'nmpyofselflj wa
o =
7 1 Taseadraumndisuiunuy Ui 2 Tnseafrawmiisudedssney
memenio
R
i —
| state
! Getstabe 0
ok Setstate 0
state stake = m > GetSate
Setternento (Mernerto m)
o 9 —‘ retum new Memente (strte)

= Y-y
FUF 3 TassaSaunnidifufisedin

2.2 amrin
armdndunmnAlduneirninefuimumreipia (Google) (Bracha & Bak, 2011)
Tneflurfnfiddnfldsunnheuenniliiuunded (The Dart Team, 2013)

- wrin] 2 wuudR Tumsnazvims (Execute) A wuuABmandn (Production mode) 1flu
wuviEimmuslEiduen Sudtuuuiatesmunserianulded e ueswuuing
379980 {Checked mode) uUUTAT MR MFUNTEUIUA TRRILLALEATSANTU
toRanan

- iidesilemdv (Dart tools) amnsoTerudwfiou Wamings) uaxfeRnnwan (Erors) §a
SoRmmamenadirtuliilusnzomaoing (Compiletime) usrdiilval (Run-time)

- mdndinrsfavuamsidings 2 fnvme Ao public uar private nswadeein
public lidassey public MAULY (Wu int num}dwmiunisdriasiin
private 9ul¥dydnwal  (Underscore) Miuld (Wu int numd

- arvaduauasinlussivuugn Toplevel hidasdunisfnaflaiduvdos
uls

- minadumyuiimessyuuusinaed (Static types) uasnstuRLUUTIRREEN
{Optional types)
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- fanlslusdanusafmuslidudouendld uasfouondynatmeduuausudes
pana labnazifusnau (Number) fafu vilading (Null) Taeilyn ¢ Seuiendezdios
¥insduven (Inherit) 3N nAaTE Object

Amwmrfngnoenuuuineiinquszasiidaldiluniumiedentndoud Jaiald

e 3 ar 2l ]

neduiuf (Syntax) vaanrwmilneialudamiladifusfunmmdudusdrannlaaawzanwn
21 uazMw1IaRius (Nystrom, 2013) lumsfmuTewludesdnuguineuztesnin
srimdaldrarsolinusmusvasnmelfasmuinguszasiusantsaenuuumun
2.3 nmBuwfunsifledummddulunmsmnin
o wwa I3 ad a, - Py | g,
JleldinsAnwlaivmififures GoF uazvinisdenuwnififuneelflunnsdinutlneh
ar a = a -
nsdenunnifuiinednvuamzumidifuiuwuudmiumsfnemasimuludiuvesmisdnasn
o £ - d a o - 3 a
Souiand winiudsussnavdmiuntsfinwuwasiannludiuvasnsussmadume Sikadmiv
ag o '
Souandesduszneu wasumnififuiiszdndmiunsinvuasimulususensituaauzues
a1 ' -
reratmnelnsiiraadremsdmiunsiasasewinemadinnowaramefidvanuz
g L4 - L) Rrm ) X3 Ad o~ ' L 4 w
wiannmsnu@lmivwndiuugs delivinrefandiedimislfaunaiasmaing
. = - o med - w u . . -JI-
Feluwnififure GoF wefnwivlnsianndrednnildmuarqanrusvesntvminile
A a ' " v
Tumefimw densnfmudnvusvnsmeariniovnzauiunmmiundegrantstéo §ids
nrsuSulsalasiaiaradloiuenfiiubimnsaufugudnvastean s dnuasninin
ey vy ¥ v ar £ T v ouyw =
anfalAnlultdn tuneugminediteliviinadanvedaldnalraaiedldinsdfuljade
amnsmbwedalfnlilunsianndulddilfig

3, wantsRnen
nanrAnsTnATeiueenmuuwmAsuRlidendwmiumsAnemaed
3.1 unniifuduuuu
uwnifisufuuuufidelallainrSuuglaseadraunnidisu urfideldvianisiauw
Aa"a Cloneable dwiduaiuusannisinaendauiens dWow nlummidlifuserdwmiums
fnaenfifuunussiadids (Command-ine) Tngn s¥mu1aad Cloneable Antsly
Uszneusuiusen clone () ﬁ’w.ﬂm'lu;ﬂ'ﬁ 4 lummiaundanddndnenasreantsann
Tnuifunsdnaeniifidnvazfuntsdrasnuuuu Shallow copy) faatantsidentfaumsen
clone () uszmsia et RRIRLUURLandlugud 5

1|//file: cloneable.dart 1|library Sut_Prototypes
2| library Sut Cloneable; 2| impart ‘cloneable.dert';
3| import 'dart:mirrora'; 3| abatract clasa Area extends dbject
4| clasa Cloneable{ with Cloneable {
5| Object clone{var myClasa) { 4| void circlelint r);
€ IngtanceMirror im = reflect (myClags); 5| Circle clone{);
7| ClassMirror MyClamsMirror = im.type; 3
a InstanceMirror im2 = 7| class Clrcle extendzs Areaf{
MyClasaMirror.newlnatance 8| void circlelint r) =>
jconst Symbal{'"}, [1): 9 print ("Area of Clrecle : ${{22/7)*r*r}™};
s Iterable<DeclaraticnMirror» fileda = 10| Circle clone{)=> auper.clene{this);
MyClassMirror.declarations.valuss.whara( 111
{dm} =» dm ia VariableMirror); 12 | void main{) {
10 for (VarlableMirrer wm in filleds){ 13| Circle objl = new Clrclef{);
11 im2.setField (vm.simpleName, 14| Area obj2 = objl.clone{);
12 im.getFiald {vm.simpleName) .reflectes) ; 15| obj2.clrele(?):
13 } 16| print("${cbj2 != ebjl}"};
14 return im2.reflectes; 1711
15| 1}
16|}
U@ 4 pna Cloneable U 5 nadunlfusen clone () humitiusuwuy

226
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3.2 winiifudalszney

wwafifuleszreufidulivinsuiulglasadieusaummididu Tnenisuldeuudssd
fumafivy Component uazmaId Composite v‘n’mﬁm‘l’.uqﬂﬁ 6 nlasaiufivves
uwnifsuiitmusliBumedine component fifesuseaumsTiauarlinea Composite
imrdunorussBunduiusenilléviimslanedlss (Overide) duiuustassaddlaariwmls
Suwediiy Component Wurmaunusssuuarlivinsdumduudusenluratg Component
Favundauandluguil 7 daunana Compos i te Whimsunannulassairafuudlaifoin
msdumdaid detwmslfunaia Component luwwifdaUszneuduaniluzud 8

Cllent |—>
child
forall g In children roSuchMathodimecation!
goperation (5 add {Component)

<<interfaces>

Component

remove (Companent
[T '
- chiltren
Laaf ‘ Comrposite
operation {§
Ui 6 TeseaSoummiduSausznaudiavhmsusuug

1 | //file: component.dart 1 | library Sut_Compoaite;

2 | library Sut_Component; 2 | import ‘component.dart';

3 | import 'dartimirrere'; 3 | class Composite extends Component{}

4 abstract olasa Componsnt{ 4 0lasa Ellipse extends Companent{

5 List<Component: _child = [1; 5 void operation(}=> print("Ellipae™};

6 noSuchMethed (Invocation iv) | 6

7 for {Compenent ¢ in _child){ 7 | void main() {

] rafleot (¢) .inveke (1v.nembsrName, ] Ellipse & = new Ellipsa{);
iv.peaitionalArgumenta, 9 Ellipse e2 = new Ellipse();
iv.namedArgunents 10 Compesite ¢ = new Composite();

¥ 11 Composite c2 = new Compoaite();

5 1 12 cZ.add (e) ;

10 } 13 c2.add (e2) ;

11 add (Component ¢)=> _child.add{c); 14 c.add{e2) ;

12 remove (Component ¢) => _child.remove{c); 15 c.operation{);
13 |3} 16 | }

ﬁﬂﬂ 7 AaNEUIGSS Component

Ul 8 rrslfierunana Component luumiifudassneu

3.3 uwnituitsedn
mernenko
Mamanta Corataior
STt staes N
= T
seiState undol}
i states = m > getState §
e pevcarters ]
mamento{Ohect, Lsth

i 9 TaseadrounnitiuitseAndeasuiug

unniifudtssEnfisulaimisuul sdasafraunmmitfuduandugd 9 sndy
Tastahravounnifussdsznoudabaara 3 nend usenisairaduaunudvednad Memento
dmiunrafivaniustesfouandasgraduniglunata originator §ideldimsuiuugp
Tni\:ai"mlaa|.|.wv1Lﬁ%un'l‘su“i'ww.ﬁniuﬁnma Caretaker ma1d Originator wasfimsy
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WuNaAfu memento 0 TaeldldfiniTufudgenata Memento dmfusladdu
memento () gnimumliluileifudwitldram client Bonlfidavinisedreduaunus
194maTd Caretaker Uarnirainduauaudesinats Memento srgnafulneania
caretaker fusniluzud 10 #il¥anta originator fadurmatimnedhsimadu
sonsiurmmandeuuvauiuamedulituiinglifosddiiimsatedounndifafuanus
definvaudiuutias detremslauuwmdfuilsednduandugud 11

1 | //file: memento.dart 18 _states[index++] = new Memento (_m);
2 | library Sut_Memento; 20 im. invoke {iv.memberNams,
3 | import 'dartmmirrors'; iv.positionalArguments,
L eclass Mements { iv.namedArquments
5 | Map<symbol, dynamic> state = {}; i
[ Mementa (this._state); 21 }
7 Map get getState => this. state; 22 unde (} {
] 23 1f(_states.lsNotEmpty) {
% | class Caretaker { 24 * Map<Symbol, dynamic> gm =
1o Object _o; _states.values.last.getState;
11 List<Symbol> 1s = []; 25 _states.remove{ states._length-1);
12 Map<int, Memento> _states = {}; 26 _am. forEach ( (Symbol E,dynamic V)
13 int index — 0; {reflect {_o}.metField(K,V);});
14 Caretaker (this._o,this._ls); 27 lelsa{
15 noSuchMethed (Invocation iw){ 28 print ("---——--State's empty!
16 Map<symbol, dynamic> _m = {}; 29 }
17 InstanceMirrer im = reflect{ o); 30 }
18 _ls.forBach({Symbol a){_m[a] = 31 }

im.getField(s) .reflectee; }); 32 | memento{o,1) => new Caretaker(o,l);

;U'ﬁ 10 mad Memento wasard Caretaker
1 | library Sut_friglnator; 11 | vold maini} (
2 import ‘mementc.dart’; 12 Originator o = new Originator();
3 | class Originater { 13 Caretaker ¢ = memanto (o, [#1,#3tr]);
4 int i = 0; 14 c.m{'State 0');
5 String str = null; 15 c.m{'Stata 1');
[ void mis} { 16 print ("§{oc.str} : 3{0.i}™);
7 1++; 17 c.unde il s
a thia.str = 8; 1a print ("$§{oc.str} : 3{0.i}"™);
£ } 1% | ¢+
18 ]
Ul 11 pe78 Originator usemslfenumadituiledn
-
4, piiusene

4.1 unnitfuduwuy

wwiufuuugislldinn il sasea et ussaifot
nsfmaendeunddusun Tegiluadndtlifusandmiufneanfouanififunuussindds
PdeSalinsiuuiludiurssusendsndrilflunaia cloneable fufiunaaflaumm
R laAdedon sinaenSauiand

Tun1slfiarumana Cloneable axldnuautluiin (Mixins) (Bracha, 2013) ¥eea1m1
AN mi'l'ﬁ'nuqmautﬁ'l.uﬁnﬁﬁ'l.ﬁnmﬁﬁv'immﬂana‘ﬂ‘iﬁmmn clone {} wrfnddinsdunen
panaodeloonilirats wirraradnglll$dnsturesnaaln q'lﬁnmﬂﬂ"uv?'mﬁﬁummmﬁ
Object Fuwanduzudl 5 utsind 3 uazluussiait 10 Wumsdonlfiuses clone () Tny
Benlfiiny super uariilufedduaunidvamaraivhaadonde
4.2 wniifurdadszneu

wnififuiBeszneufifulivmsuiud plassailudiutesratd Component uag
A Composite Fuanilugud 6 9mnnisufulgahifeursoduwdduissneuludila
Fuft Tosmswsuwseiinera Leat nimfu snlassainunaummiifudewinisivugdugud
2 qetituirsoslunata Leaf fufuflezdoaddofeafufuwseaflidndunislunana
Component #sfifasen Operation () uifgnmautRueaniwiniivaaia Leas
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aumadvudornauseadmivduunsliaudnvnsrosuiiFeanastiliiuineflifawh
mBumBnsidiufuviowdeuudawana Component

ATAtuLUAIRaTE Component Yidlelfeata composite munsofunealnedl
Lifufudeainitlonieflniwsoalurata component Fuandlugudt 8 ustind 3 uaz
wWlsuuUaausen Operation () luAa1d Component mrulasiadievasunmfisu
Balsznoufuanduzuil 2 Widuasen nosuchMethod () mmilassedevesuwniifuftlizu
n1d vl jafeuanalugud 6 Weldnana Leaf auninwdsuundevosmsanain
operation () Wulsusenduld
43 uwnififufls=fin

wnnififuitszdngideliviantsuiuyslasiadludiuiomata Caretaker Aana
Originator uasfinmiluflaidu memento () Fwantluguil 9 Aana Caretaker 9n
Wudlarsluazianswsendnfunduludaniugdount Mdnndiuwsen
noSuchMethod () fullumsnnilaginisaiaduaunudves Memento Wertuaniug
Fouinsiusenana Originator vinlaswailwewmmiiduilldfunsuiugud dimfumans
Originator wwannsnwdnuwaniueamaiu 1 15 Taoftlifenhnrstunduudvefalimdiy
uazdmiuilaiu memento () (uilaiFudmiunsaiwBusuaudvainate Caretaker

n1sdenl¥anuues Client ssdenldaiunana caretaker inunnafladdu
memento ()} Inon1sdeAnreduaunudens Originator wasA1eI1EULYA (Fields) 7
FaannA Ay memento (3 arnlunndiudssEnlulfarunsailuld-laTaenns
wisuuamana Originator

5. undpluasfaduouus

Flodunmiifusaelinrseanuuurendurfideingarusniwedaldnnduulid i dhed
Usenam SlnidedannliimsesuisiladummdfulunyiBulusunssfuansiy endded
il dnuianaiuvssflniunmidiiuves GoF uarrhmsimuwhetunldnumuleseiediingn
emnduldinisusulgdanaimedledumnsudeiionnsanfugusdmvuzonevesnwadlung
siannefalfalimusodndualddlfotnadussdniam wonduidideiBonudnwie 1) uwnididu
Funuy dmduuwnd fudiselildinsuiudgdeasadaownnififu uiinisiautaaia
Cloneable fusznaudiuisen clone () dwiumidnasnSauenduuuiiu 2) unififudassney
{Pfeldnsuinplasaidiantsobema Component TUWHEIK uazama Lea £ aunsowAsy
fowsenalntudnfunmiudewsenls o 16 was 3) unnidsuftsdndiduldinmsuivigleasations
wwnidudaliaunsahes faldasinunduilUledld uaanrsowAsunlanansd e dide
maa criginator Wilumaadineduld

awddeluswandifoesintnlnsaitmeiledumadn 23 tmidy deRermuinam
wnzanlumrutuuplasadiovaadledunndfu weBuwfuuileduwmadunuinsasaftliimg
VudgilmestinguszasdwindelinnimheatalfnveusrewmAfululilnildie uaefnwBana g
Tunsuszakevesiledummiifuiiisuwasmiinauivl s ssummidfy
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