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VPN NIVN

D»IN99 DMV 0N ,(Design Patterns) 218y N1”aN TNPNI NN HY DY OND
NYNY MMYY TUR 7Y PINAD TIT IRND NN NON NN .NIDIN NOTINI DYDY
LDIWMNHOYINIIL DT 971 2INY NMIN VINOWN DIDNIDN DIPHNI .01 DIANNI THIVIDOY
XY NPIAN IDON NPNY OINRTI ,MINNN MIN DY NPNYY D»NIIN 21ID DN DIWINY DININ
VINOY DNN OYYN 191X JND) NT VP9 DN NN, DINIVIN MINND DY WAUND M
LDXVINN 71992),N2IWNN YN NTPY DIND 91D 21y NaANa

ypP9

YD) TIPA WINIW) XY NN MYNNNI NINPAY N2 MDYN DIONMND TINIXPNN MII02
12 YN NNODN NTIAYY P TYNN INNN N OTPNN VP9 .[1] SOLID nmmapy nnxTo
NPWT VTN NNNHIPRIN NNOON NT2aya .SOLID npya 28y n»an YW nmny »napn
NAND N )ION NNIPY YINIWI MNINIT DX INND 1IN INKD ,INNA OXIVN PR MNIPY
.DYYTINN DY NPYTAN NI MDY ,INY NM2Y MNP ,INY DN APIRNN MNP 5NN
XY NAYY 2INY NN 1901 DY 21DOVW 15 DY 1NN XY NIMIAN TN IPRIN GON2

MY YN XY NPIAN WY ION MNIPY Yy 0 ([3] [2]Language Design Patterns)
ND PON TUN 1IN NN 1NN DXIWNN NMINIPYN TANX .NNXTHN TNXY [3] GoF 1902
NPTHIN YN TINNPNN MDD D) .[4] DOWINIIAD NTMIY 1N, NNIDNN NTIAYA NONMNN
D’I1V999 T9DN2 DTN DWINIAY NI NINRTY IO 1IN 217D DIYINIAN XY, INY NN
NONN NIV MIYKT WK

DYIPOYN DXARVNN IYINA JAT TNN DIWHN TWUN DXANWANY DINONND NN DIINIT NININI
DY D1 PN DXARWYNL NN WY (CPU) Taynn N 19nh NI1271H 01N 02NN
:1ND NPYA 190100

LUNNYNN NN NYNOY 20N NIPN DYDY NI T PV .ANY OXD NP 0w .1
.DIYMN MIVHNI NVLYMNI NTAY IND - YIN NIPNI TN
DY NN MANYNL WHNYN DIVIN .NIIYNI DINKD DINIYHN NN VR DW» .2
:NONTY ,DINN DIV HY DNIVN
oA page fault v 29 990100 D> NN, PIOITN NP TN .a
YTH VYN DIIAPN DINNK DIMIWMY TIY DX2INW NN ,27 TN NI I TN b
.DIPYINID DOYII 199 NN YN
MPY NDHYNY N NIIYNI PODNN NN T, TIYNL INY WHNYHN DIWNIY DS .3
D7) DXPYINA NOIDN MINTA DTN [5] MNP MOIYNI INYNN MRNINA 7POY DY
[5] DD NIDIN MOIYNL INP DOIITHN DINNND TNN PN TN PODN DY NNV .[6]

YA 5V 27 99010 DY ,)0 OR DIDY design patterns -2 1123 XD ViYW



VP90 NINON

9902 MY TWUN 1Y MMAN 1901 Nay (Benchmark) nn nnx 0O 00X 71H 1Y VPN
,MAN NIAN , NN NPIAN : NPINLP YIVYI MPOINN 1IYN NN 1902 .[3] GoF

DYV MNND NIYY NP NN DY IMDNY ONRINX MDY NN )INAD YT .NNMIND NI

=Y [71 100 D902 NI MDNNN NPYY TN .)N2Y NN JNINY 2INY NPIIN NIAY DI
AN NOD NNYT DY NINM 2INY AN OY DY DI 912y .NYIA DD DXINNI) [8]
DY NPIINSPNON NN NPMND ,NPON NIV NIV NN DIYIND 2IY NN NTINN) 2INOY
DXPYNN NIDIN D DMNY HY LYIN DN NYXAY PIXY DIPNHN NT VY KDY DWMN
DTNRN NNN NIOND PPIRNNY T2 IOV MMIAND

VTN WN JAVA NN 21y NN HY DN NN 11PDY DN NN IYNX TMNIONN NIV
MINN DNON MAY NN HY DYV DN NNN NINON NOY ISV

N JVM -nY man npsHILIN P .NVIVY NN NN JAVA nava ooysda ny»na
TN DHN NIDIN NN POY DINN NN TYNRD DY DY HNNY DMMYY NPDIDIN NIIND
NP DI DIVMN PN PN DIWHT TURD NN NPIDNDIVIN DINND MY 1) ROV 1ON»
NI RO MXXIN NND DMVY NPV KD NN NNYNRLM DT NHX NIDIN NIND qONI
IWINY GONIY,DNVP DMV MY ,)INAD INNIIY NN NN TTAY DX2MN NX DY DTN
9NN YW JTVM-N W npSHNLaIND DR TWIND 935

N>, (Java Microbenchmark Harness) JIMH-2 91y JVM-N npsmvaN 9170 owd
DIV WNNYI 19115 .D2AVNN 1901 DY DY IR NIMA WX D70 NHN NI
LVANN Y95 ONLVP

TUNIN TUYNND ITNN TWUN INY 1IN D N2AY NT OPNIY NN MDY Y - WN KT
Jwan M 9o, .Patter Oriented Design Architecture [8] 91992 Xn)TY ,010 DTN
2792 DX ON 1AM DD NAY DMV MND NX PTHND

GoF 21Xy n2an - 1 7510

Scope \ Family | Creational Structural Behavioral
Class Factory Method | Adapter Interpreter
Template method
Object Abstract Factory | Adapter Chain of responsibility
Builder Bridge Command
Prototype Composite [terator
Singleton Decorator Mediator
Facade Memento
Proxy Observer
Flyweight State
Strategy
Visitor




(Java Microbenchmark Harness) JMH

(095 »N) toolkit 0w ,JMH-1 ©ywnnwn X 218y NN HY DOYINA )INAY >3
NPIAPIYN PMD JVM 51703 575 Tin NNDI NnNNa JAVA »mw»1 0N R IWaRNDD
211,03 VPAMIN DOVWNNYN NN N2 WX IMH-N S

1390 N2y Fork 790n .1

PEDNIVIIN D1V MYNWYN NONX NPXIVIN .DINY NPXIVINX MND — Warmup .2
PIT DI PN IR GONI .NPNDN NINKINI NINDIN PPN N NPYIVIN NINKIN
JTPNIVIN DD NN

05 PPIXY 112 DN .NPNDN MNXNN NN JNI 1NY NPXIVIND MO — [teration .3
DNIVIN DI NN DY

.DMY DMVNII DY NPNIVIR NXIN .4

NADII) NN YIDPOPN XNONNN PNIDT NYIAP NVY Xms 2g , XmX 2g -1 VY

(NI TPXNINANP N2Y NINKIN NN /N

NIV D5 INNY Garbage Collector (GC) nx¥n .6

Y 7aN 95 May log file-a N nvoY 7

8

9

wn

VPN IT MITINA OINNIN NN
.MODE — 0ot nisn 19N

;97NN N2 NN JMH S moxanpn neonn

nv 51N 99

Fork 1

Warmup # <5

Warmup time 10s

Iteration # <5

Iteration time 10s

GC true

Mode Average Time

args depends on design pattern
Xms, Xmx 2g

TPNIINMP HNN MNSIND P TN ONMNN 1N TN ,NON DIVNIS NPWY MPSIN DN DN
9N

:NPAON NMIRIXIND NIXD 9N

Benchmark arg Mode Cnt Score Error Units
testNamel 100 avgt 5 13.276 +1.129 us/op
testNamel 10000 avgt 5 1405.492 + 120.687 us/op
testName2 100 avgt 5 15.114  + 3.314 us/op
testName2 10000 avgt 5 1436.151 + 277.952 us/op




: MINSIND NS I9IND 720N

NN WY (loop) DIV 72NN VINNIN .Benchmark nnn 91 pT100 DIW»N YW NY
95 HY YXINNY DNM NN .NMIXNIND DX NMINID 1MIXIT NIV NI 8N Mode .arg
NN DO RNINTI .0 DI DININ TUN DXIYIN 190N NX P81 Cnt .1 TIWN NPYIVIND
.arg=10000 72y D»Yy9 vNNI arg=100 N1y D>nys wnn testNamel NN 038N

5 DIY» YD DIYIN NRY NN .MIY-1I1P0 MR XY ININNY NPYY Y- Score
V-1 TR IR 10 O Error Units-2 MINAY 17 JMIRY ,1N1POD 1IN 00089

: D71 MIRXIN NIXD 9N

Operation Description

JMH version: 1.26 # JMH no
VM version: JDK 14, Java HotSpot(TM) 64- # Virtual Machine no
Bit Server VM, 14+36-1461

VM invoker: C:\Program Files\Java\jdk- # JDK nom

14\bin\java.exe

VM options: -Xms2g -Xmx2g #

Virtual Machine 5v NS89

Warmup: 5 iterations, 10 s each #

NPNIVIN DY 591D 7901 : DINN NPXIVIN
PNIVIN Y TN 01N

Measurement: 5 iterations, 10 s each #

NPNIVIN HYW 5915 7901 : NN NPNIVIN
TPNIVIN DD TUN ,NDONT

Timeout: 10 min per iteration #

TPNIVIND 22PN YN

Threads: 1 thread, will synchronize iterations #

DY9PY9N DI1DHNN 190N

Benchmark mode: Average time, time/op #

NTND DNNR NPT NN

Benchmark: testNamel #

OYTTIN NN DW»N DY

Parameters: (arg = 100) #

DIVYMY 92YINY LINNIN

Run progress: 80.00% complete, ETA 00:03: 33 #

,D>NNXI DONONY NP>TAN PIN : MNTPNN
NP2>72N N0 TY WIVN 03

Fork: 1 of1#

Warmup Iteration 1: 4.606 us/op # DIPN NPXIVIN IR
Warmup Iteration 2: 7.440 us/op # DIPN NPXIVIN NINNIN
Warmup Iteration 3: 9.424 us/op # DN NPXIVIN NINNIN
Warmup Iteration 4: 8.098 us/op # DN NPXIVIN NINNIN
Warmup Iteration 5: 8.108 us/op # DIPN NPXIVIN NINNIN
Iteration 1: 8.074 us/op TNN NPXIVIN NINIIN
Iteration 2: 8.084 us/op NNNX NPNIVIN NRYIN
Iteration 3: 8.050 us/op NNN NPNIVIN NRYIN
Iteration 4: 8.101 us/op TNN NPXIVIN NINIIN
Iteration 5: 8.094 us/op NN NPXIVIN NRNIN

: DY DI MY YHHS DYID

Result »design_pattern_benchmarking.testNamel:

1.129 (99.9%)13.276+ us/op [Average]

(min, avg, max) = (12.969, 13.276, 13.699), stdev = 0.293

CI(99.9%): [12.146, 14.405] (assumes normal distribution)

: D2VUNN MY DY ) MXNIND NN ,NNIND

intel core i5 — M avNn e
intel core i7 — M avnn e




VPMI9N DV HODDD NN

AMPSNN 170-3) MPONN DY 27 1901 D31 VPN

https: //github.com/sharon-haroni/zbenchmark-designPattern : -2 X185 10 T/pn NN

SIPIPOY MNP ONWY PONY 1N LPNION YW MPINPN NN

NN NNN DY VNN DIYINN DY NPRINK IWN MpOnn .1

IV NPIAN DX MVHNND WX MPONND - .2
NN DP9 YA MMV NXIAP Y VI LTIV NNHWNRIN NXIAPN NI NN LID NT P9
UNnna P9

A2I¥Y NN DD NN NP0 NPN NNNNIT,PIND 2IWN

VisitorTaxPremitiveDemo

- milk: Necessity
- vodka: Liquor
-cigars: Tobacco ) Start
- total: double

+ getTotal (: double
+ demoPrepare ()
+ demoRun (arg : int): int

'

VisitorTaxDemo1

taxCalc: TaxVisitor BenchmarkFactory
taxHolidayCalc: TaxHolidayVisitor
milk: Necessity

vodka: Liquor

— e bemmmmmeeaa 0

cigars: Tobacco

+ getDesignPattern (designName : String): ExecuteBenchmark

- total: double

]

]

'

+ getTotal (): double :
+ demoPrepare () H
+ demoRun (arg : int): int :
'

'

'

'

'

|

+ = - - StrategyBenchmark
—

StrategyAlgoWithPatternDemo

- algorithmsList: ArrayList<Strategy>
______________ |
- execute (strateqy : Strateqy >
S si=== + demoPrepare () V
+ demoRun (arg : int): int «interface» e
«abstract
DemoFunctions
& - _ | Builder h K | ExecuteBenchmark
StrategyAlgoWithNoPatternDemo + demoPrepare T getClassName 0 String
+ demoRun (arg :int): int
foo: FOO + runBenchmark ()
<= barBAR @000 besssesescscs JA

+ demoPrepare ()
+ demoRun (arg : int): int

.|

StudentBuilderDemoWithPattern

- - - 4 VisitorBenchmark

- studentList: List<Student>
student: Student b e e e oo 4

< mmmr + demoPrepare ()
+ demoRun (arg : int): int

StudentBuilderDemoWithNoPattern

studentList: List<Student>

student: Student
< student2: student [T ==m=m==----a

0000

+ demoPrepare ()
+ demoRun (arg :int): int

0000

177> man - 1 niz7nn npAX'T



DINIPN MM NPPON

.Maven-1 v eclipse NN NN MINN
1
| |
I 1
main

design_pattern_benchmarking Logs for tests
demo test 1 t
demo test 2

— demo test N — demo test N — demo test N

src

bridge builder

— demo test 1 — demo test 1 JMH tests

ExecuteBenchmark

demo test 2 — demo test 2

LOPMM92 TIPN IR NYY91N main 1’7902 DX¥APN M IR MINIY 1NN

VN DWHN HY NPRINKD MPYNNN TP NN N*on design_pattern_benchmarking 11950
TN NNN

MODNN NI YNN) NNINRNND NPIO0 NN MY 1INV NN DX MWNNNIN ﬂ)anDﬂ
.(main Sv

XMMIN Y5 .(log-1 csv I¥IP) IXD NN TYUN NNIN MIRNIN DX NPNN results 1190
N0 P qoN1 .2G YW JVM 1171971 D2awNn »v Sy N HY DO DININ DYPI92
.0V JVM 1102157 My Mmoo

N0AMPNRN NIDINN NX NPRNN target N9



Design pattern benchmarking Main
: ININ MPONNRN MDY NIYNIN NNIPY

IN DNNA N9 991 wonwnn benchmark Y¥ NN1 Yy HONINK — Start NpNn - ©
oy 9N MM ,BenchmarkFactory 3010 nponn nI8» 11 Nponn .n»soN Ny

NPYTAN NN NXID NPT NYITIN 2IXYN 122N

public class Start {

public static void main(String[] args) throws RunnerException {

BenchmarkFactory benchmarkFactory = new BenchmarkFactory();
System.out.printIn("Start Benchmark");

ExecuteBenchmark builderBenchmark = benchmarkFactory.getDesignPattern("Builder");
builderBenchmark.runBenchmark();

ExecuteBenchmark strategyBenchmark = benchmarkFactory.getDesignPattern("Strategy");
strategyBenchmark.runBenchmark();

ExecuteBenchmark visitorBenchmark = benchmarkFactory.getDesignPattern("Visitor");
visitorBenchmark.runBenchmark();

System.out.printIn("End Benchmark");

Start Class 'j77n Tij7 — 1 Tij?

.9n2yn Benchmark-n Swon Sy mxINK 1 nponn — BenchmarkFactory npbnn e
factory method 2%y 1°)2N2 1N DXWNHNWN NN ,DYNN PIANY 1NNV N

public class BenchmarkFactory {

public ExecuteBenchmark getDesignPattern(String designName){

if(designName == null){
return null;

}

if(designName.equalslgnoreCase("Strategy")){
return new StrategyBenchmark();

}

else if(designName.equalslgnoreCase("Builder")){
return new BuilderBenchmark();

}

else if(designName.equalslgnoreCase("Visitor")){
return new VisitorBenchmark();

}

return null;

BenchmarkFactory '77n Tij7 — 2 Tij?



1 NPONNN NWIY WX NPONN DO .NLYIN NN — ExecuteBenchmark npbnn
runBenchmark nv5vspns .getClassName. n1931»8pnan NN vHNNNY NN
NITHIN DY THIRINK I NTIND .NMYIPN MPINKNA N2 DOWNRNWNI 1T NPINNI NUMIND
.NOYAN SYY NTNRN NNHXR NN DYDIDAN 0YIVNIN

public abstract class ExecuteBenchmark {

public abstract String getClassName();
public void runBenchmark() throws RunnerException {
System.out.printIn("ExecuteBenchmark: "+getClassName());

Options opt = new OptionsBuilder()
.include(getClassName())
.shouldDoGC(true)
.shouldFailOnError(true)
forks(1)

.threads(1)
.result(getClassName()+".csv")
.resultFormat(ResultFormatType.CSV)
.output(getClassName()+".log")
.warmuplterations(5)
.warmupTime(TimeValue.seconds(10))
.measurementlterations(5)
.measurementTime(TimeValue.seconds(10))
timeUnit(TimeUnit. NANOSECONDS)
jvmArgs("-Xms2g", "-Xmx2g")
.mode(Mode.AverageTime)

.build();

new Runner(opt).run();

ExecuteBenchmark - 3 Tij?

MINIY 1T NNNNTL .Y 7)AN Y5 MY benchmark MmSyann qawN Mponn
StrategyBenchmark, ) nox2> mponn vidw 3 (Nam nyni ovd)

MPYNNN NN HYaND IRINN NPONN 5 .( BuilderBenchmark, VisitorBenchmark
PYNNT MYSNND YNINHD MPONHN DN .2INY NN MUNNN TUR
.DemoFunction

VI TIN DTN NN NI NS IMH-2 mwnnvn 193X mponn qona
.benchmark -y setup : MNaN MTINNKN



@State(Scope.Thread)
public class BuilderBenchmark extends ExecuteBenchmark{
@Param({"1"})
public int arg;

StudentBuilderDemoWithPattern studentBuilderDemoWithPattern;
StudentBuilderDemoWithNoPattern studentBuilderDemoWithNoPattern;

@Setup

public void setup() {
studentBuilderDemoWithPattern = new StudentBuilderDemoWithPattern();
studentBuilderDemoWithPattern.demoPrepare();
studentBuilderDemoWithNoPattern = new StudentBuilderDemoWithNoPattern();
studentBuilderDemoWithNoPattern.demoPrepare();

!

@Benchmark
@OperationsPerlnvocation(1)
public int measureStudentBuilderDemoWithPattern() {
return studentBuilderDemoWithPattern.demoRun(arg);

}

@Benchmark
@OperationsPerlnvocation(1)
public int measureStudentBuilderDemoWithNoPattern() {
return studentBuilderDemoWithNoPattern.demoRun(arg);

}
public String getClassName()
{
return BuilderBenchmark.class.getSimpleName();
1

BuilderBenchmark n'j7zn xnAiT - 4 Tij?

.demoRun -y demoPrepare : m\Tnn >nw 9510 Nt pwnn — DemoFunction pwnn e
N ITIND (TN TI2 ¥ NTHI) DXOPMIND DY NPN 912 NXIPI demoPrepare
MY DTN NNK DN KD NN MDD ,DIWNN HY DIVINIIN YIVWINI NNYI NPN

NNN NIDIN NN OV NN NIV, NN DV N¥ 112 NNIPI demoRun
NaRgdaly

PYT20 DIMNYN NN YN 1INV NPIAN DX MNYINT MPINKDN MDY VN NNIIPD
NN MNK DX DY

: TINID 21XV NN NN NI NN

.Observer, State, Bridge ,Iterator ,Adapter ,Visitor ,Strategy ,Prototype ,Builder

2INY 132N 5 1NN (DINYN NN AR MWNNND TYR MPINN) NPIYN NP NIAY) NYd
19902



Builder

NN .DYOPYIND NN PHNND NO»W WK creational N¥ApN 218>y Man Ny Builder
constructor >N ©MMYN OMNONN THX D NIV 252N DY DIVPMIIN DY NI NIVINRND
99NV T2 O©10Y NNY (VYD) NP MIAN TONNY 1IN, NTIN NPINNNI INNOY IN/ T19)
NS XTI INKR NDN VPPN DY INMIIY ONDN VPPN DY INMIIAN NIAYY MON MOPA
INANT 901 190D JN) ,NRD IN DN NYND 1T INY NN ONA

User

NPoNn NN User nponn 9w >ONOP 19X Builder 218y m2ana vinow NN 19NN
NPXYIMPN Y395 User niponnn Y 17120 norINK IWX UserBuilder owa non»a
PIVAND

.Demo nponn mysnna nysann User nnpn

)

User estatic»
- firstName: String UserBuilder
lastName: String - firstName: String
- age: int - lastName: String
- phone: String - age: int
address: String phone: String
- «create» User (builder : UserBuilder) - address: String
+ getFirstName (): String + «create» UserBuilder (firstName : String, lastName :
+ getLastName (): String String)
+ getAge (): int ————<>| + age (age : int): UserBuilder
+ getPhone (): String + phone (phone : String): UserBuilder
+ getAddress (): String + address (address : String): UserBuilder
+ toString (): String + build (): User
+ dum"‘y 4] - validateUserObject (user : User)

|

UserBuilderDemoWithPattern

- userList: List<User>
userl: User
user2: User
user3: User

+ demoPrepare ()
+ demoRun (arg : int): int

Builder UserWithPattern — 2 nijz'7znn Nnax'1

.builder 233¥yn 12105 MNON >NV 1N NYD

121N DN DIVNIN DI IWNI , DY DMIVNIY *9Y User NNPN NPN NNYNRIN NMONN
NI MTING DY (MOLYH DWY) DIMINN 990D NONTI MIXIY 11 INID NITINGD 190D MNIN
(MTINN vidw)



User

- firstName: String
- lastName: String

- phone: String

- address: String UserBuilderDemoWithNoPattern1
+ «create» User (firstName : String, lastName : String) - userList: List<User>

+ «create» User (firstName : String, lastName : String, age : user1: User

int, phone : String) @ User2: User

+ «create» User (firstName : String, lastName : String, age : user3: User

int, phone : String, address : String)
+ getFirstName (): String

+ getLastName (): String

+ getAge (): int

+ getPhone (): String

+ getAddress (): String

+ toString (): String

+ dummy ()

+ demoPrepare ()
+ demoRun (arg : int): int

Builder UserWithNoPattern1 — 3 ni772nn nnax"1

NPN N TPNNN .set NDID N MNWN DY HAN ,NTTIAINI NTINNL WHNYI NIV NAONI
TOIN N NVIY YINY DAN ONIAD DMIVNINN DD NX DAPY NN NPYNNN DN NMIWIN
ORI MTINN YV 17 99010 NDNO

User

- firstName: String
- lastName: String
- age: int

- phone: String " "
- address: String UserBuilderDemoWithNoPattern2

+ «create» User (firstName : String, lastName : String) - userList: List<User>

+ setAge (age : int) user1: User

+ setPhone (phone : String) @] user?: User

+ setAddress (address : String) user3: User

+ getFirstName (): String + demoPrepare ()

+ getLastName (): String + demoRun (arg : int): int
+ getAge (): int

+ getPhone (): String
+ getAddress (): String
+ toString (): String

+ dummy ()

Builder UserWithNoPattern2 — 4 nij7'2nn nnax'1



Student
92) DY - DNIOIN NWA NNT YY) .DOVITIVD NPX HY TPRINN TWN NPYNN NI 1T XHDNT
.DMIPNRNN TNNR Y1 ¥ JIT NN N ,2INY 1IN

NPXY NPTNYM NPIVARD NPIXPAMIPN 99D 1Y MINIT 218¥N NN NIWRIN 1PIN
.Builder 233y 131 %95 VITIVO

-

Student - id: int
- name: String

«static»

Builder

-id: int
- hame: String - address: String
- address: Strin + newlnstance (): Builder
- «create» Buil
+ «create» Student (builder : Builder) X C'tel:fd B“’Si’; ()Id
setld (id : int): Builder

+ toString (): Strin
90 9 + setName (name : String): Builder

+ setAddress (address : String): Builder
+ build (): Student

StudentBuilderDemoWithPattern

- studentList: List<Student>
student: Student

+ demoPrepare ()
+ demoRun (arg : int): int

Builder StudentWithPattern — 5 nijz7nn nniax'1
set NMTIND NN TIVX DT IOIND .set MTINHDT WHNWI NNMIPNIY 2IYN NN DY TN NYd

NONTNN NNV 'OITIVD NPINN NN NPINND NTIND DI TYNRDI ,02IWN DOVINNIND
VPN NN NYY DOWITI NN OX M MK DX TN NONX T MPISNINRY 1IN .(NHDTPN

SN2 NPONNI P

Student
- id: int StudentBuilderDemoWithNoPattern
- name: String - studentList: List<Student>
- address: String student1: Student

+ setld (id : int): Student student2: Student

+ setName (name : String): Student + demoPrepare ()

+ setAddress (address : String): Student + demoRun (arg : int): int
+ toString (): String

Builder StudentWithNoPattern — 6 nij7'znn NRX'T



7N NNN
.DYNDIYMONN THN DD 93y DXAWNN 90N DY NNIIN DTN NN

: 19900 2vNn
Benchmark Samples Score Score Error (99.9%) Unit
StudentBuilderDemoWithNoPattern 10 89.02104 1.70504 ns/op
StudentBuilderDemoWithPattern 10 107.7222 2.337033 ns/op
UserBuilderDemoWithNoPatternl 10 157.6171 3.564887 ns/op
UserBuilderDemoWithNoPattern2 10 167.187 2.257829 ns/op
UserBuilderDemoWithPattern 10 185.2488 4.184443 ns/op

:29900 2VvNN
Benchmark Samples Score Score Error (99.9%) Unit
StudentBuilderDemoWithNoPattern 10 22.03884 2.000455 ns/op
StudentBuilderDemoWithPattern 10 23.39383 0.178539 ns/op
UserBuilderDemoWithNoPatternl 10 34.05911 0.32127 ns/op
UserBuilderDemoWithNoPattern2 10 35.44804 0.161221 ns/op
UserBuilderDemoWithPattern 10 51.28395 0.184628 ns/op

:DIRXIND NN
:MININDN MW MM NNIN NV

VN TR .(DIOY 1IN ROY DIW»N 9N NN KD TR) 121 Now Builder 1oy mman .1
9901 NN NY 5772 W creational 213 NN NNAYNID NIV 1T NNANY NN
DP0INN NN DY SY 1

MNO0NN NN (Patternl) n92%> DY I8N YO0 NI NPYNN NITHNY MXIY % .2
- 111977 N9 1210)) NPINM NMINIP PNIAYN DY NI DT NN TN .)ATD NN IN»2

.(memory

Builder

140
120
100

80

&0

40
20
0

Builder yxin ni>'o - 1 91



Observer

MPoNN N2 DXI97N NN NNMINN IWNX Behavioral nan nnoawnd no»w i 210y m)an
IYUNIVY I ,0708Y P2 02270 THN DY MDD NPTHIN XD .NINK MPONND DIVPNND DIV
NI YT .HVMVIN DNITYNNI NYTIN DDIAPN DIMONN DIINYN 1IN NN MIVN THND

INDINT 9D JNAI LN IN DWINIIT YD 1T 1INY NN DR

Calc

MMV IWR MPONND WTIND T MDA WHNYI NUYNY 21XV NN WHNWI TWUND
Ny M, Subject NpYNNS NYTIN NN Demo Nponny MINIY 11 NNIN XONTL .PON

DYTIND NN AYND "D

Subject

Observer

- state: int

- observers: List<Observer> = new ArrayList<Observer>()

# subject: Subject
# lastNum: String

+ getState (): int
+ setState (state : int)

+ notifyAllObservers ()

+ attach (observer : Observer)

+ update ()
+ getLastNumHexa (): String
+ setLastNumHexa (lastNum : String)

ObserverCalcWithPatternDemo BinaryObserver HexaObserver OctalObserver
subject: Subject + «create» BinaryObserver (subject : Subject) + «create» HexaObserver (subject : Subject) + «create» OctalObserver (subject : Subject)
+ demoPrepare ) + update () + update () + update ()

+ demoRun (arg : int): int

Observer CalcWithPattern — 7 Nij77nn Nnax'T

NPONN TIN2 MIYON NN MNP NN Y |21V AN VINOYW KDY ,NININ XONTA

MPoNNY 519 NOY VIVI if-else 2 YW 1Y, nTNHA

ObserverCalcWithNoPattern

- lastNumHexa: String

- lastNumOctal: String

- lastNumBinary: String
- observers: List<String>

+ demoPrepare ()

+ demoRun (arg : int):Int

+ hexa (num :int)

+ Octal (hum :int)

+ Binary (num :int)

+ getLastNumHexa (): String

+ setLastNumHexa (lastNumHexa : String)
+ getLastNumOctal (): String

+ setLastNumOctal (lastNumOctal : String)
+ getLastNumBinary (): String

+ setLastNumBinary (lastNumBinary : String)

Observer CalcWithNoPattern — 8 nij77nn nnax"1



Message

MYTIN NNDYI DY MNNDTHN MNNDNT OXNY WHN) Nyd

VIDOY WY MPYNNT NRMRITH NINID 11103 .Observer 213y 12N MYNNNA 19NN
MessagePublisher nponnay ,nymind 03mws mymin nnow N2 Observer Nponna

«interface»

Subject

+ attach (o : Observer)
+ detach (o : Observer)

+ notifyUpdate (m : Message)

A

1
1
1
1
1
1
1
1
1

Message

messageContent: String

.NYTIND DYDY NIVY

+ «create» Message (m : String)

+ getMessageContent (): String

«interface»

0

MessageSubscriberOne

- message: Message

+ update (m : Message)
+ getMessage (): Message
+ setMessage (message : Message)

+ update (m : Message)

L

MessageSubscriberTwo

- message: Message

+ update (m : Message)
+ getMessage (): Message
+ setMessage (message : Message)

L

ObserverMessageWithPatternDemo

MessagePublisher

- observers: List<Observer> = new ArrayList<>()

+ attach (o : Observer)
+ detach (o : Observer)
+ notifyUpdate (m : Message)

- 51: MessageSubscriberOne
- s2: MessageSubscriberTwo
- s3: MessageSubscriberThree

Observer S [T [ —

0

MessageSubscriberThree

- message: Message

+ update (m : Message)
+ getMessage (): Message
+ setMessage (message : Message)

- p: MessagePublisher
- m: Message

+ demoPrepare ()
+ demoRun (arg : int): int

Observer MessageWithPattern - 9 nij77nn NNAX'T

79012 WHNW) 11 8oNTa,(Calc) MTIPN NONTIN NHIWA . 2IPY NN WINIW NOY Ny
.Observer 218y 1m)aN N9Y 7MNND TN ,MYTIN DNYY) DY NIV MPYNN

Subscriber

- message: Message

+ getMessage (): Message
+ setMessage (m : Message)

Message

messageContent: String

+ «create» Message (m : String)
+ getMessageContent (): String

ObserverMessageWithNoPattern

- m: Message

- $1: Subscriber

- s2: Subscriber

- $3: Subscriber

- observers: List<Subscriber>

+ demoPrepare ()
+ demoRun (arg : int): int

Observer MessageWithNoPattern - 10 nij77nn NnAX'T



[RRRIARRIAN

11 "oon awnn

Benchmark Samples Score Score Error (99.9%) Unit
ObserverCalcWithNoPattern 10 74.964506 1.644733 ns/op
ObserverCalcWithPatternDemo 10 86.073123 1.219948 ns/op
ObserverMessageWithNoPattern 10 10.200924 0.047155 ns/op
ObserverMessageWithPatternDemo 10 26.840292 2.548788 ns/op

12 190n AwNn

Benchmark Samples Score Score Error (99.9%) Unit
ObserverCalcWithNoPattern 10 65.919563 0.653009 ns/op
ObserverCalcWithPatternDemo 10 85.450224 4.476323 ns/op
ObserverMessageWithNoPattern 10 7.734798 0.05806 ns/op
ObserverMessageWithPatternDemo 10 33.552894 10.315675 ns/op

S NMINSIND NN
DYTIND MDY TN NON 1IN, 1DV N pattern-2 YN vy MNID 1NN

-2 YNAND NPNON PONN YOV NI ,MON 1T XY DYWNN - Calce - NHwNIN NoNT2
notify All N1 MIPNY .NYHINN NNYYY NN PN TR TN NX demoRun-1 .demoPrepare
LND DY OV M NPT NOY

NN NYTIND DTN DX IPOPYA INY .INY T OWWNN - Message - NMIvn XNNT2
.DXIMYNN DXOPIPIRN MPINNN NN

Observer
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70 T
50 |
50 |
40 |
30 i
20 |
5 l _—
0
& o o L
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e P & s
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& W 3 Hs';{“
2 o o )

Observer yXinn 0i>'o - 2 911



Visitor
102 O29TN NN NINNAND IWN Behavioral nnownmn 21%°Y NN Y NH»Y AT 2INY 1NN
NODIN WITI TWND 1T 1IPY 117ANT WANWI .TINK MPINNY DIWPNN DNV MPINN

TN PIOY YN D1TAIY NN DYV DIVPAINI (NMNMP MW DY MDY IN) MADN MDY
2NN DN NNY MPONNN DY NPNN TP DY YNID

INDNT 190N JN2) XY IN DN NYN ,NT 2IOYN NN OXN PHY > T

supermarket

accept nTnn .ShoppingCartVisitor -1 item NN 0XOP»NIN NP*INN Demo-n npbnn
.ShoppingCartVisitorlmpl 25 Book-1 Fruit y2 0 wpn Item NX DOwnnny 0'op»2INa

«interface» VisitorShoppingCartClientDemo
ItemElement N
- items: ItemElement(] «interface»
+ accept (visitor : ShoppingCartVisitor): int visitor: ShoppingCartVisitor ShoppingCartVisitor
A A = sum:int
visit (book : Book): int
T + getsum 0:int visit (book : Book): in
! 1 N visit (fruit : Fruit): int
SRR B 1 tecmccccacmm=- . + demoPrepare ()
1 1 + demoRun (arg :int): int A
1 1

1
1 L 1
Fruit Book :
- pricePerKg: int - price: int :
- weight: int - isbnNumber: String ShoppingCartVisitorimpl
name: String + «create» Book (cost : int, isbn : String)
+ «create» Fruit (priceKg : int, wt < int, nm : String) | | + getPrice () int + visit (book : Book): int
+ getPricePerkg (): int + getisbnNumber (): String + visit (fruit : Fruit): int
+ getWeight (): int + accept (visitor : ShoppingCartVisitor): int
+ getName (): String
+ accept (visitor : ShoppingCartVisitor): int

Visitor SuperMarketWithPattern -11 nijz'znn nnax:1

NN MYYD >3 992) N2 TINXN NPONN PNN XD 10D .2I9YN NN DN TT) NYd
NPN NPLINIPNANY NINID 1N .NNKYI DXNWNTN NN YN¥IN NPYNN DI NON 022NN

VM)
«nterface> VisitorShoppingCartClientPremitiveDemo
ItemElement <@ - items: ItemElement])
+ accept (): int - sum:int
A + getSum (): int
| + demoPrepare ()
mmemmemme-- Losim s : + demoRun (arg : int): int
1 1
1 1
1 1
Book Fruit
= price: int - pricePerKg: int
- isbnNumber: String - weight: int
+ «create» Book (cost : int, isbn : String) - hame: String
+ getPrice (): int + «create» Fruit (priceKg : int, wt : int, nm : String)
+ getisbnNumber (): String + getPricePerKg (): int
+ accept (): int + getWeight (): int

+ getName (): String
+ accept (): int

Visitor SuperMarketWithNoPattern1 -12 nijz7nn nnax'1



2Y 0) IMMN D DYWY NPIIVIPNN DY NPHY TIN ,MPINNN DX INY T 7T NY 2OV2
.DOUNNN DXOPMAIRNY PYNNN DY 1N I item

Book Fruit
- price: int - pricePerKg: int
- isbnNumber: String - weight: int
+ «create» Book (cost :int, isbn : String) - name: String
+ getPrice (): int + «create» Fruit (priceKg : int, wt : int, nm : String)
+ getisbnNumber (): String + getPricePerKg (): int
+ accept (): int + getWeight (): int

+ getName (): String
+ accept (): int

VisitorShoppingCartClientSuperPremitiveDemo

- bookitems: Book(]
- fruititems: Fruit()
= sum:int

+ getSum (): int
+ demoPrepare ()
+ demoRun (arg : int): int

Visitor SupermarketWithNoPattern2 -13 ni7'7nn nnax'1



Tax
2IMY AN DY 1Y NN INDY NHONITA

NN AVYNY DIV NIV .AVIN SV NINYY TAX-) 57 TAX - TAX N0 Y DIwd RONTA
TAX-N N0 95 081100 DY > M0N TIvN

NN MPY NN demo NPYNHN Demol-1 .Demo2-Y Mpunn nnXIINGT DN 1IN XD
.Visitable pwnn Yy 0 nNmn X 9195 080N

TaxHolidayVisitor

+ «create» TaxHolidayVisitor ()

«interface» 1 + visit (liquorlitem : Liquor): double
Visitor 1 + visit (tobaccoltem : Tobacco): double
1 + visit (necessityltem : Necessity): double
¥ visit (lTlquorltem : Liquor): double <- -

+ visit (tobaccoltem : Tobacco): double
+ visit (necessityltem : Necessity): double

A

1
1
: VisitorTaxDemo2
1

b taxCalc: TaxVisitor

TaxVisitor

taxHolidayCalc: TaxHolidayVisitor
milk: Visitable

interface»

Visitable

+ «create» TaxVisitor ()
+ visit (liquorltem : Liquor): double

vodka: Visitable
cigars: Visitable

+ visit (tobaccoltem : Tobacco): double - total: double + accept (visitor : Visitor): double
+ : .
visit (necessityltem : Necessity): double + getTotal (: double A
+ demoPrepare () |
+ demoRun (arg : int): int e e e ‘} ----------------- |
4 1 1
1 1 1
L L L
Liquor Necessity Tobacco

- price: double - price: double - price: double

«create» Liquor (item : double)
+ accept (visitor : Visitor): double
+ getPrice (): double

«create» Necessity (item : double) «create» Tobacco (item : double)
+ accept (visitor : Visitor): double

+ getPrice (: double

+ accept (visitor : Visitor): double
+ getPrice (): double

Visitor TaxWithPattern - 14 nij772nn nnax"1

LTIV NPONINIPNNT NPNY TIN 2INOYN AN DX TT,MNTIPN MNNNTIIND 0T 2OVI
van 1A TAX- 900 TAX - TAX Sv 2N nX 23NN a8m 9o

«interface»

NonVisitable

+ acceptTaxVisitor (): double
+ acceptTaxHoliday (): double

1 1 1

1 1 1

1 1 1

1 1 1
Liquor Necessity Tobacco

- price: double

- price: double

- price: double

«create» Liquor (item : double)
+ acceptTaxVisitor (): double

+ acceptTaxHoliday (): double
+ getPrice (): double

«create» Necessity (item : double)
+ acceptTaxVisitor (): double

+ acceptTaxHoliday (): double

+ getPrice (): double

«create» Tobacco (item : double)
+ acceptTaxVisitor (): double

+ acceptTaxHoliday (): double

+ getPrice (): double

'

VisitorTaxPremitiveDemo

- milk: Necessity
- vodka: Liquor
- cigars: Tobacco
- total: double

+ getTotal (): double
+ demoPrepare ()
+ demoRun (arg :int): int

Visitor TaxWithNoPattern -15 nij77nn nnax'7



[RRRIARRIAN
.DMIYMNN TR DI NIY DXIAYNN 1901 DY NN NTNHN NN

: 19900 2NN
Benchmark Samples Score Score Error (99.9%) Unit
VisitorShoppingCartClientWithNoPatternl 10 10.997813 0.040415 ns/op
VisitorShoppingCartClientWithNoPattern2 10 9.89334 0.015761 ns/op
VisitorShoppingCartClientWithPattern 10 11.306983 0.049661 ns/op
VisitorTaxWithNoPattern 10 6.894508 0.040036 ns/op
VisitorTaxwithPatternl 10 7.211905 0.045725 ns/op
VisitorTaxwithPattern2 10 7.553914 0.120719 ns/op

:2 9900 AvNnN
Benchmark Samples Score Score Error (99.9%) Unit
VisitorShoppingCartClientWithNoPatternl 10 7.022476 0.045738 ns/op
VisitorShoppingCartClientWithNoPattern2 10 6.435503 0.043278 ns/op
VisitorShoppingCartClientWithPattern 10 7.503286 0.053558 ns/op
VisitorTaxWithNoPattern 10 5.843536 0.787262 ns/op
VisitorTaxwithPatternl 10 5.619592 0.03914 ns/op
VisitorTaxwithPattern2 10 6.435933 0.03861 ns/op

DINXINN NN

NINSIND 299 TN, VISILOr 2187 NNIANT YINOWI MDY MW MINDNTI dNYI NINIY 1N
DTNRY DINMT T MDY NHDPY

DYPYNNA KIY NMIDIND NN P2 Y720 NYIY shopping NMINHDITI NMINID I ,q0N2
Tax ©Iv»2 WYY NP>Ta NaY X .(demol) ©pwHNN DY NI5NN NN P12V (demo2)
0N NN INT DY NYAWN DIPYNN NIDINY PXOND 11 XY 197 NN MININ NP

DPIDINM OYINI DY WAWN 1IN IT XY NPIAN WIDIWY TINDD 11 DN

Visitor

R e
O N & O ® o M B oo ®

Visitor yximn ni>'o - 3 91



Strategy
112 D971 NN NNMINN IWNX Behavioral nnawnn 2180y N1»and N5»Y It 218y 7N

SY NNAWNY NDNON PODY NN N 1INY NN .MINK MPONNY DIYPNND DMINY MPINN
NP2 NN OHNOA PN NNNYND DINMININD IWAND ,NaYNN 112 DMWYYD) DINMININ

INDNT D901 NI ,NXD IN DIYINIID NYND N NINY NMAN DX )INAY > TD

Advanced Algo

.solution 191N DNIMONI search NDNY DNINVIN .OMINININ IND MY DIV 1T RINTL
N2LY Strategy pwnNN NN PN TN o0 client . Strategy 2IXYN M)ANI WHNWI NYNN
MPONHNNY 1PN DIWN .ONIMNONRN NN DXWNNN BAR-Y FOO qwND ,0090ONN v
1IN PR NPLPIVOIND

StrategyAlgoWithPatternDemo

«interface» ” N
algorithmsList: ArrayList<Strategy>

Strategy
execute (strateqy : Strateqy)

solve () + demoPrepare ()
? + demoRun (arg : int): int
[ 1
1 1
1 1
1 1
cabstract» «abstract»
StrategySolution StrategySearch
+ solve () + solve ()
start () preProcess ()
nextTry (): boolean search (): boolean
isSolution (): boolean postProcess ()
stop () resetState ()
FOO BAR
- state:int = 1 - state:int = 1
- stage: String = " * - stage: String = " "
# start () # preProcess ()
# stop () # postProcess ()
# nextTry (): boolean # search (): boolean
# isSolution (): boolean # resetState ()
# resetState ()

Strategy AdvancedAlgoWithPattern -16 nijz7nn nnax'1

-5 NP MYNNINI ONPIMORND DX DI, Strategy pwnn NN 10 client MINID JNNY 29D
LN DIPININ - TARD .WHRN INY DIINON TAX 95 0'wnn FOO-1 BAR ,qona .Solve
PVPIVDIRND MPONNNN DY DIV TR NN DIMININ - NV

Strategy pwnNNN HY NPVLPIVOIRND MPINNT DY IMNY T2 7T HY DIVHN NN LY NYO
W 9INA client-D Pwnm 1Pav” OMNINORND NX 1NW» BAR- FOO 955



BAR

- state: int = 1
- stage: String = " "

# preProcess ()
# postProcess ()

# search (): boolean
# resetState ()

+ solve ()

FOO

. ::;Z:'g:,m; e StrategyAlgoWithNoPatternDemo
# start () foo: FOO

# stop () || bar: BAR

# nextTry (): boolean + demoPrepare ()

# isSolution (): boolean + demoRun (arg : int): int

# resetState ()

+ solve ()

Strategy AdvancedAlgoWithNoPattern -17 nij7'znn nnax*1

Simple Algo
NDN VPPN NPY 12 IYNX WIDN DR NDNN .Strategy w1 NN XNNT IN) NYD

112 oyNann (doOperation) DMININD NNIP 191 DINMINON HY DY ©2D) Context
NaNeR

wNNY TN oMY Y5 .add, multiply, substract - DN INMIN MND NWIZY DIV 1T NHONT
.strategy pwnNN NN

YN context NON NPONN MYNNNI DNMINIRN YV 0N ©NOY pwnnnn Client-n
.strategy pwnN NN NN

StrategyBasicWithPatternDemo1

-val:int

+ demoPrepare ()
+ demoRun (arg :int): int

+ getval (): int
T
1
1
Vv
Context
«interface»
- strategy: Strategy Strategy
+ «create» Context (strat : Strat
createsiContext (strategy ategy) + doOperation (num1 :int, num2 : int): int
+ executeStrategy (num1:int, numz2 : int): int A
1
_____________________ Naore o mmre e e s e &
1 ] 1
1 1 1
1 1 1
1 1 1
OperationAdd OperationMultiply OperationSubstract
+ doOperation (num1 :int, numz2 : int): int + doOperation (num1 :int, numz2 : int): int + doOperation (num1 :int, num2 : int): int

Strategy SimpleAlgoWithPattern1 -18 nij7'7znn nnax"1



DY DX ONNIMNMIRN MNDI Context NDN DIVPIIND TYNI ,YINMN IMN NN IR NYD
M2 y¥ann (doOperation) DNXININD MNP P NT NIPNRL NN NMHYA 7192 NNNX
¥

StrategyBasicWithPatternDemo2

- contextAdd: Context
- contextMul: Context
- contextSub: Context
-val:int

+ demoPrepare ()
+ demoRun (arg : int): int

+ getval (): int

Context

«interface»
strategy: Strategy Strategy

+ «create» Context (strategy : Strategy)

+ executeStrategy (num1 :int, num2 :int): int

+ doOperation (num1 : int, numz : int): int

\
_____________________ T om0
1 1 1
1 | 1
1 1 1
L ! 1
OperationAdd OperationMultiply OperationSubstract
+ doOperation (num1 : int, num2 : int): int + doOperation (num1 : int, numz2 : int): int + doOperation (num1 : int, num2 : int): int

Strategy SimpleAlgoWithPattern2 -19 nijz7znn nnax'1

NPY NMOY DX PNAY DN T .DXOPMIIND NN JITD N MNDNTN P2 D TANN ININD
.NX9 1971 DXVPMIIND

client-n 2 9w PWNN Y I . 2INOYN NPIANT YIDIYW IN T DY NDITH DX LY NYD

LDIPINOND
OperationMultiply
+ doOperation (num1 :int, num2 : int): int
A\
1
1
1
1
1
1
1
|
StrategyBasicWithNoPatternDemo1
OperationAdd valint OperationSubstract
——————— + demoPrepare () R e
+ doOperation (num1 : int, num2 : int): int + demoRun (arg : int): int + doOperation (num1 : int, num2 : int): int

+ getval (): int

Strategy SimpleAlgoWithNoPattern1 -20 nij77nn NN1AX'T



TPIVN 1PN NXT PO DOVPMIIND DI NX NI NNIYRIN .NINDNT YNV WHNNWYI XD D)

nyxann (doOperation) ONXININD NIRIPN PV, NIIWNN NV DIVPIOIIND NN NIXY
%9 32

OperationMultiply

+ doOperation (num1 : int, num2 : int): int

StrategyBasicWithNoPatternDemo2

- opAdd: OperationAdd

- opMul: OperationMultiply
OperationAdd - opSub: OperationSubstract
- val:int T doOperation (num1 1 int, numa : int): int

OperationSubstract

+ doOperation (num1 :int, num2 : int): int

+ demoPrepare ()
+ demoRun (arg : int): int
+ getval (): int

Strategy SimpleAlgoWithNoPattern2 - 21 nijz'znn nniax'1



Benchmark Samples Score
StrategyAlgoWithNoPatternDemo 10 491.4739
StrategyAlgoWithPatternDemo 10 595.5737
StrategyBasicWithNoPatternDemo1l 10 4.003997
StrategyBasicWithNoPatternDemo?2 10 4.468942
StrategyBasicWithPatternDemo1l 10 16.00978
StrategyBasicWithPatternDemo2 10 11.87502
Benchmark Samples Score
StrategyAlgoWithNoPatternDemo 10 464.53576
StrategyAlgoWithPatternDemo 10 500.477748
StrategyBasicWithNoPatternDemo1l 10 2.734591
StrategyBasicWithNoPatternDemo2 10 3.007161
StrategyBasicWithPatternDemo1l 10 9.048591
StrategyBasicWithPatternDemo2 10 9.884349

[RRRIARRIAN
:1 990N VNN

Score Error (99.9%) Unit
4.770101 ns/op
12.486982 ns/op
0.005722 ns/op
0.045577 ns/op
0.064001 ns/op
0.045478 ns/op

:2 9900 2VNn

Score Error (99.9%) Unit
3.298724 ns/op
0.674091 ns/op
0.017615 ns/op
0.021789 ns/op
0.214296 ns/op
0.033836 ns/op

DIRXIND NN

NMVYNIN NONT .OWINIT NOW strategy 218V NN VINIYY NMINSIND 931 MINIY 1M
DTANN .OMYNYN YT NNAPN NMIYN RDITTA TN ,2INY NIANY NOVIND NNIIYD NNMIT MIDYN
21PN NN DY NNMDY - VIV TIND DIINONRN ON .DIXIN DX IMN DNININD 9932 Y2

DYV MYV NVOYN NN DY MDY - 257N DNPININD ONX TR ,NM)

MINTY 1N .DYOPMIND NP TN MNIRD 1N Demo2 -y Demol 0ymw»n 1 v 1ann
NN DY HOVMIPN IIID INHD NXT MYYD TWIRN NTNIONTI 199,191 NI VPN NPIHOY

Strategy

DN

Strategy

strategy yxinn pi>'o - 4 911



Adapter

NON TIPNIYI 1T NNIANT WNRNWNY 1N .structural NNaWNN 11¥YN NN no»w Adapter
NP OXNYD NNNYND NONY NINK NN NPONNA N NN API-2

INDNT T90N 1N KXY N DN NYN Adapter 21Oy NN DN PNAY 1T

Game

NYRIN,DIDIW MY NN T TNXY . Adapter DMINYNRND DY IMDW NN 1N T NHNT
A1V NN VINOYW RDY NPIDIN NNIN NN DYIN MY )T 2INY NMIANT WHRNwn

VYPI NYAPN W PN fits NPDIPEPND NPIDN TN NWTN NPYNN NN RoundHole
.RoundPeg non oovop»aN

DIVY» NY DPIPY DX TR ,NONR DNPIVIP NNY NPRY MY Npdnn N»n SequarePeg
T2 OWY WO LPPAIRDNI DI NPIIPIPND NMX NN DAPY 951 Demo DW»NY N¥II OV
N NPONNY adapter MYNNONI NWI NIV NN NYS .adapter ¥V NN WHNY)

RoundPeg

radius: double

SquarePeg SquarePegAdapter

peg: SquarePeg

g (width : double)
egAdapter (peg : SquarePeg)

+ getRadius (): double
+ getsquare (): double 9

AdapterGameWithPatternDemo

RoundHole

radius: double

(radius : double)

Adapter GameWithPattern - 22 nij77nn nnax"1

799 NX19Y  RoundPeg-Y SquarePeg-n m v nab 03539% 1)»1N 218910 N7)an NOY
.SquarePeg non vP»2IN HaPd YN fits NISPNOY

AW VPPIRD NN NNIWYY I NIW NN NNINN TP



RoundHole

- radius: double RoundPeg
+ «create» RoundHole (radius : double)

radius: double
+ getRadius (): double

+ fits (smallSqPegq : SquarePeg): boolean
+ fits (peg : RoundPeq): boolean

+ «create» RoundPeq ()
+ «create» RoundPeg (radius : double)
+ getRadius (): double

AdapterGameWithNoPatternDemo

isMatchRS: boolean SquarePeg
isMatchSmall: boolean

- width: double
isMatchLarge: boolean ' !

+ «create» SquarePeg (width : double)
+ getWidth (): double

+ getSquare (): double

+ getRadius (): double

+ demoPrepare ()

+ demoRun (arg : int): int
+ isMatchRS (): boolean
+
+

isMatchSmall (): boolean

isMatchLarge (): boolean

Adapter GameWithNoPattern - 23 nijz7nn NnAX'T

Player
DTN 23 O2IWN NV PN TPONIP NHIT IR NYD

NYNRLIN N NY YW .D) 190N J¥and Ny AudioPlayer nponny mINID 10 1T XINT
.mp4-1 VLC 020 »v 7y Hyons N 80 MediaAdater mysnNa qonay mp3 ) vy

.DWYWHPN INNNND IMMYNINND NYTIN XY 995 demol N NPYNN

MediaPlayer

+ play (audioType : String, fileName : String

L

: '
: '
' 1
L 1
interface» MediaAdapter 1
!
AdvancedMediaPlayer advancedMusicPlayer: AdvancedMediaPla 1
1
+ playVic (file + «create» MediaAdapter (audioTyp '
+ playMp4 (fileName : String) + play (audioType : String, fileNa tessme=psnrs 1
A\ '
'
] L
________ eeesaes AudioPlayer
I
: mediaAdapter: MediaAdapter AdapterPlayerWithPatternDemo_1
L fa oType: String audioPlayer: AudioPlayer
VicPlayer 13 ne: String

+ demoPrepare ()

astFileName: astFileNam g / (audioType : String, fileName : String)

+ demoRun (arg : int): int

String

+ playVic (fileName : String)

oy,
strileName (: String

+ playMpd (fileName : String)

+ getLastFileName (): String + getLastFileName (): String

Adapter PlayerWithPattern1 - 24 nij77nn Nnax'1
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nterface
MediaPlayer

+ play (audioType : String, fleName : Sting)

N '
' '
! ]
- 1
nterface MediaAdapter i
!
i
i
i

AdvancedMediaPlayer advancedMusicP! ncedMediaplayer

diaAday

Name : String) + ecreate

+ playMp4 (fileName : String) + play (audioType

Type - Stri

ring, fileName : S

________ [ AudioPlayer
1
' ‘mediaAdapter: MediaAdapter AdapterPlayerWithPatternDemo_2

audioPlayer: AudioPlayer

)
Mp4Player VicPlayer
astFileName: String

StFileName: String

ayVic (fileName.

Adapter PlayerWithPattern2 - 25 nij772nn nnax'1
-2 995,081 Y12 YNIANND DXVPPAIND 9D NP PONN demol-d T2 demo2-a
1NN MNT DY NPION NWAVN T PITAY NN PPN .demoRun

demol 2 571ann XD D) .Adapter DXWHNWN XY TWX DLW NN 91N MINDNT SN
.DYOPMIINA NPY TYI N demo2 -9

«interface

MediaPlayer

+ play (audioType : String, fileName : String)

AudioPlayer

lastAudioType: String AdapterPlayerWithNoPatternDemo_1

lastFileName: String audioPlayer: AudioPlayer
+ play (audioType : String, fileName : String) + demoPrepare ()
+ getLastAudioType (): String + demoRun (arg : int): int

+ getlLastFileName (): String

«interface»

AdvancedMediaPlayer

+ playVic (fileName : String)
+ playMp4 (fileName : String)

| 1

1 1

1 1

1 L

Mp4Player VicPlayer

lastFileName: String lastFileName: String
+ playVic (fileName : String) + playVic (fileName : String)
+ playMpa4 (fileName : String) + playMp4 (fileName : String)
+ getLastFileName (): String + getlLastFileName (): String

Adapter PlayerWithNopatternl - 26 nij77nn NnAax"1



[RRRIARRIAN

:1 99010 2NN
Benchmark Samples Score Score Error (99.9%) Unit
AadapterGameWithNoPatternDemo 10 3.032291 0.045506 ns/op
AdapterGameWithPatternDemo 10 7.666983 0.055294 ns/op
AdapterPlayerWithNoPattern_1 10 34.567581 0.535122 ns/op
AdapterPlayerWithNoPattern_2 10 31.678668 0.561797 ns/op
AdapterPlayerWithPattern_1 10 87.120311 1.597821 ns/op
AdapterPlayerWithPattern_2 10 87.471446 2.035368 ns/op

:2 99010 AVYNN
Benchmark Samples Score Score Error (99.9%) Unit
AadapterGameWithNoPatternDemo 10 2.521831 0.032868 ns/op
AdapterGameWithPatternDemo 10 7.334349 0.053111 ns/op
AdapterPlayerWithNoPattern_1 10 25.734676 0.361807 ns/op
AdapterPlayerWithNoPattern_2 10 22.402711 0.234978 ns/op
AdapterPlayerWithPattern_1 10 45.758062 0.405975 ns/op
AdapterPlayerWithPattern_2 10 61.342042 0.408552 ns/op

DINXINN NN

NI 12195 . OWINIAA NYW adapter 2IXY NN WIDIVYY MINXDITI MXNIND D10 N2
MYYD ©OVYNN DRI ,IT 2INOY NIANA VINIWI MIDNNT MY NN NIVNI NNPY INRTOY
XY 1N DOVPMIIND NPY NN YN XDV OINTI - INOYN NN WIDOY

Adapter
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Prototype

DNYN DN DMIPNY NTYNVY creational NNAWNN 2INY NIMIAND NIMYW 1T 2INY NN
871912 P ITHIDIDV AUNR )N VPR DY PNYND VPPN NYH

INDNT WIDY N2 1T INDY 10N DV DOMINIIN NPT NNVD

Employee

MY IR ,employee NDN VPN HY M)A DIFPY 1N NIV NN 913 DI M)INA

: DN

TN NP MysHNa - .1
.shallow 9295 ,01v9 clone mysnNa .2

public class PrototypeWithPatternDemo{
public void demoPrepare() {

}

public int demoRun(int arg) throws CloneNotSupportedException
{
for (inti=0; i < arg; i++)
{
Employees emps;
emps = new Employees();
emps.loadData();
Employees empsNew1 = (Employees) emps.clone();
List<String> list = emps.getEmplList();
list.add("John");
List<String> listl = empsNew1.getEmplList();
listl.remove("Pankaj");
}

return arg;

Prototype - employeeWithPatternDemo - 5 Tij?

: TIP 1IN DYON

.demoPrepare 1»xp3192 155 ,0OMINAN NPYTA Y AN emps VPN

TN LUTN VPPN NPY - PPTI NI NN NN DY) .clone MyNNNI WIN VPPN NN
DWININ NN JNI 9IDIDY ORI MY¥NINI NN clone-1 winow 8D

195 .clone-nN NY¥PNAL DXVP1IIND DY NI DINW NINMN 1T RNINTY PIXY 1IWN
v qoN1 .(deep clone) DMVPPAINRN NIV P2 DXANMWYN DN empoyees NPINN HY DIVP1IIN
I NI OYONT NN KON clone-n NN Y81 java HY N1 NI DOWNNYN RD NRY VIHITID



public class PrototypeWithNoPatternDemof{

Employees emps;
public void demoPrepare() {
emps = new Employees();

}
public int demoRun(int arg)
{
for (inti=0; i < arg; i++)
{
Employees empsNew1 = new Employees();
List<String> list = emps.getEmplList();
list.add("John");
List<String> list1 = empsNew1.getEmpList();
listl.remove("Pankaj");
}
return arg;
}

Prototype Employee WithNoPatternDemo - 6 Tij?

: clone XYY Y1 99w

public class Employees implements Cloneable{
private List<String> emplList;

public Employees(){
emplist = new ArrayList<String>();
loadData();

}

public Employees(List<String> list){
this.emplList=list;
}
private void loadData(){
//read all employees from database and put into the list
for (inti=0; i< 1;i++) {
emplList.add("Pankaj" + Integer.toString(i));
emplList.add("Raj"+ Integer.toString(i));
emplList.add("David"+ Integer.toString(i));
emplist.add("Lisa"+ Integer.toString(i));
}
}
@Override
public Object clone() throws CloneNotSupportedException{
List<String> temp = new ArrayList<String>();
for(String s : this.getEmpList()){
temp.add(s);
}

return new Employees(temp);

Prototype EmpoyeeWithPattern - 7 Tlj?



Department
M2Y ,NYY 132N X521 DY NN NNMN NN TIP NMYSNNI DT NNIYA N0 RONTY NAY)

Java 5w clone-n N2 7ty oyan .shallow clone-y deep clone

OV TP D720 PN IV, DX0PMIIND NN NN NNYMNHN MINPNINA TN PRY PIND 1WN
NN N PAND) 199 .Demo nponna Deep-1 Shallow

public class PrototypeDepartmentDeepWithPatternDemo {

Department deptl;
Employee empl;

public void demoPrepare() {
deptl = new Department ("1", "A", "AVP");
empl = new Employee (111, "John", dept1);
}
public int demoRun(int arg) throws CloneNotSupportedException
{
Employee emp2 = null;
for (int i=0; i < arg; i++)

{
try {
// Creating a clone of emp1 and assigning it to emp2
emp2 = (Employee) emp1l.clone();
} catch (CloneNotSupportedException e) {
e.printStackTrace();
1
emp2.dept.designation = "Director";
}
return arg;

Prototype DepartmentDeepWithPattern - 8 Tij?



public class PrototypeDepartmentDeepWithNoPatternDemo {
Department deptl;
Employee empl;

public void demoPrepare() {
deptl = new Department ("1", "A", "AVP");
empl = new Employee (111, "John", dept1);

}
public int demoRun(int arg)
{
Employee emp2 = null;
for (inti=0; i < arg; i++)
{
deptl = new Department ("1", "A", "AVP");
emp2 = new Employee (111, "John", dept1);
emp2.dept.designation = "Director";
}
return arg;
}

Prototype DepartmentDeepNoPattern - 9 Tij?



Benchmark
PrototypeDepartmentDeepWithNoPatternDemo
PrototypeDepartmentDeepWithPatternDemo
PrototypeDepartmentShallowWithNoPatternDemo
PrototypeDepartmentShallowWithPatternDemo
PrototypeEmployeesWithNoPattern
PrototypeEmployeesWithPattern

Benchmark
PrototypeDepartmentDeepWithNoPatternDemo
PrototypeDepartmentDeepWithPatternDemo
PrototypeDepartmentShallowWithNoPatternDemo
PrototypeDepartmentShallowWithPatternDemo
PrototypeEmployeesWithNoPattern
PrototypeEmployeesWithPattern

Samples Score

10 5.503294
10 13.811348
10 3.134209
10 10.288007
10 124.289961
10 169.533308

Samples Score

10 4.92363
10 15.24952
10 2.880845
10 8.276641
10 102.341446
10 178.777581

Score Error (99.9%)

[RRRIABRIALN
:1 9900 2vNn

Unit
0.01971 ns/op
0.143677 ns/op
0.070152 ns/op
0.032716 ns/op
1.108235 ns/op
0.551619 ns/op

:2 9900 2VNn

Score Error (99.9%) Unit

0.047765 ns/op
1.305976 ns/op
0.025088 ns/op
0.400288 ns/op
0.548126 ns/op

26.536093 ns/op

:DINXINN MMM

Any nMa) deep clone YW MYy ,N91¥ND .prototype IHYN MIANY MYY MY MNIY 1)
IPIY NPNYM NTYTY NPNYN Pa NNt ONN MYYN 39 195 shallow clone Yw 11 qwnn
.DMIVWN DXIYNNN HY MY SNVWA 7722 MINIY ) INT

Prorotype

Boeriesl mSales mieriess Wiiest

200
180
160
140
120

Prototype

EmployessWithNoPattern

EmployeesWithPattern
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Bridge

NPMPN MONN NN DIV 1N Bridge miyynxa .Structural mmvopd no»w 1t 118y 10N
DYV ,DMIW»N DNV interfaces-n Pad NNNON NP7 PNY O¥o»WY classes Pa
NN PNY

INANT INI DY IOV NN DY DININIAN NPT NVD

Shape

NPXNIND 190 ,¥2¥ Y32 985 1103 NN 521 DININ .ANIN YK NN I NN T NPT
YUY 1T 2IDY NN MYKNND . DPIWIRD M DY 1Y 1N VIV YN NPIVIRD
NN VPMIIND YAX VPPN PA DIV

«interface:

DrawAPI

Shape

# drawAPI: DrawAP!

BridgeShapeWithPatternDemo

redCircle: Shape
greencircle: Shape

+ drawCircle (radius : int, x :int, y : int)

# «create» Shape (drawAPI : DrawAPI)

GreenCircle

RedCircle

+ demoPrepare ()

+ demoRun (arg : int): int

fp:int

- fp: int

Circle

- x:int

+ draw ()
- yint

+ drawCircle (radius : int, x zint, y : int)
+ getFp () int

+ drawcCircle (radius : int, x : int, y : int)
+ getFp (): int

- radius: int

+ draw ()

+ getX (: int

+ getY () int

+ getRadius (): int

+ «create» Circle (x :int, y : int, radius : int, drawAPI : DrawAPI)

Bridge ShapwWithPattern1 27 nijz7nn nniax'1

NN NN MIYRIN NOITA .shape VPPN NP P2 XN MNDTN PNV P2 TN
YD TIN VPMIIND NN NN MWD RNNTIDNY DINNNI NIV ,init Y212 DOVP1INRND
.DMPNN MW N¥ 2 Nysann drawCircle N9 NN

«interface>

DrawAPI

Shape

# drawAPI: DrawAP!

BridgeShapeWithPatternDemo2

+ drawCircle (radius : Int, x £ Int, y : int)

# «create» Shape (drawAPI : DrawAPI)

+ draw ()

GreenCircle

\
RedCircle

+ demoPrepare ()
+ demoRun (arg : int): int

- fp:int

- fp:int

Circle

= x:int

+ drawCircle (radius : int, x :int, y : int)
+ getFp (): int

+ drawCircle (radius : int, x : int, y : int)
+ getFp (): int

-y:int

- radius: int

+draw ()

+ getX (): int

+ getY ():int

+ getRadius (): int

+ «create» Circle (x:int, y :int, radius : int, drawAPI : DrawAPI)

Bridge ShapeWithPattern2 -28 nijz7nn nnax'1
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BridgeShapeWithNoPatternDemo

redCircle: Shape
greenCircle: Shape e

+ draw ()
+ demoPrepare () raw 0

+ demoRun (arg : int): int ?

Shape

RedCircle GreenCircle
= x:int - x:int
-y int -y int
- radius: int - radius: int
- fp:int - fp:int
+ «create» RedCircle (x : int, y : int, radius : int) + «create» GreenCircle (x : int, y : int, radius : int)
+ draw () + draw ()
+ getX (): int + getX (): int
+ getY (): int + getY (): int
+ getRadius (): int + getRadius (): int
+ getFp ():int + getFp (): int

Bridge ShapeWithNoPattern1 - 29 nij77nn nn1x'1

VAN NN NP DY ININN VPN IMN DIV NN DX DTN IWUND

NNIYRIN NONT .OXOPMIIND NN TYIN N MNDNTN MY P2 TN DTANN ,1ND D)
NN I DIV RNNTI) DINTPRM JATA DIINN DXVPIIND

ST99)2 MIVAN DD INVIY DIWN IRNWNN TIIND

BridgeShapeWithNoPatternDemo?2 Shape
+ demoPrepare () =
+ demoRun (arg : int): int ?
RedCircle GreenCircle
- xint - xint
-yiint -yrint
- radius: int - radius: int
- fp:int - fp:int
+ «create» RedCircle (x : int, y :int, radius : int) + «create» GreenCircle (x :int, y : int, radius : int)
+ draw () + draw ()
+ getX (): int + getX (): int
+ getY (). int + getY (): int
+ getRadius (): int + getRadius (): int
+ getFp (): int + getFp (): int

Bridge ShapeWithNoPattern2 - 30 nij77nn Nn1xX'T



File downloader

NHYI NTNN Y ININNK PYRIN VPPN .DXOPOIIN MY P2 bridge NN 11 XHNT2
19INY DINAPY 22N DY NIRNND NOYIN NIIWN NN DY ININN MWD VPR .DINIPN
.DNAPN NP NNP

BridgeFileDownloaderWithPatternDemo

«interface»
FileDownloaderAbstraction

- 0s: String
@ - downloader: FileDownloaderAbstraction = null

+ download (path : String): Object
+ store (object : Object): boolean

A

+ demoPrepare ()
+ demoRun (arg : int): int

FileDownloaderAbstractionimpl

- provider: FileDownloadimplementor = null «interface»
FileDownloadimplementor

+ «create» FileDownloaderAbstractionimpl (provider : File —

Downloadimplementor) + downloadFile (path : String): Object
+ download (path : String): Object + storeFile (object : Object): boolean
+ store (object : Object): boolean

AL

LinuxFileDownloadimplementor WindowsFileDownloadimplementor

+ downloadFile (path : String): Object + downloadFile (path : String): Object
+ storeFile (object : Object): boolean + storeFile (object : Object): boolean

Bridge FileDownloaderWithPattern - 31 nijz7znn nnax'1

OONYNN DY NPNY NPNYIY,NPINNI DNINVNN DY NPNY NIYNRIL - MINNDNT ONY DN
DAY NOXPN

PINEPNAN NV DY TIRINK NPINN NNIN,2INY NN WHNWI KD TWUNRD

BridgeFileDownloaderWithNoPatternDemo

«interface»

- downloader: FileDownloadimplementor = null FileDownloadimplementor

- 05: String <>

+ downloadFile (path : String): Object

+ demoPrepare
SAprel) + storeFile (object : Object): boolean

+ demoRun (arg : int): int

I I

I I

I I

1 1
LinuxFileDownloadimplementor | | WindowsFileDownloadimplementor

+ downloadFile (path : String): Object + downloadFile (path : String): Object
+ storeFile (object : Object): boolean + storeFile (object : Object): boolean

Bridge FileDownloaderWithNoPattern - 32 nijz7nn NNAX'T



Benchmark Samples Score
BridgeFileDownloaderWithNoPatternDemo 10 16.103647
BridgeFileDownloaderWithNoPatternDemo?2 10 16.118695
BridgeFileDownloaderWithPatternDemo 10 24.040437
BridgeFileDownloaderWithPatternDemo2 10 20.53958
BridgeShapeWithNoPatternDemo 10 4.109481
BridgeShapeWithNoPatternDemo2 10 2.693864
BridgeShapeWithPatternDemo 10 4.340204
BridgeShapeWithPatternDemo?2 10 5.776019
Benchmark Samples Score
BridgeFileDownloaderWithNoPatternDemo 10 11.989213
BridgeFileDownloaderWithNoPatternDemo?2 10 12.035578
BridgeFileDownloaderWithPatternDemo 10 25.639563
BridgeFileDownloaderWithPatternDemo?2 10 22.485891
BridgeShapeWithNoPatternDemo 10 3.668069
BridgeShapeWithNoPatternDemo?2 10 2.157869
BridgeShapeWithPatternDemo 10 3.859886
BridgeShapeWithPatternDemo2 10 6.567419

NT0 NNN
:1 990N VNN

Score Error (99.9%) Param: arg
0.072878
0.077628
0.321433
0.483309
0.018541
0.009063
0.057461
0.154885

N N DNNDNDNDNNDN

:2 9900 VNN

Score Error (99.9%) Param: arg
0.029732
0.094441
6.084821
0.044099
0.004051
0.004382
0.003319
1.337945

N NN DNNNDNDNDN

DINXINN NN

TUNOW NIN 1IYNN 1270 .bridge 2180V 12N ©WHNWYN UKD MYY MV MINID 1NN
N NV NN YIDOYI MOYN ,DYOPMIND NN NOY 90D, NPIINEPNN DIVNHNWUN
> BridgeShapeWithNoPatternDemo - 893172 91922 INY MINID 170 0N
.BridgeShapeWithPatternDemo

¥ HY VP YOPI DIVPMIIN YW NPWI VIVPNY TWANI NNV INY ) PN
SIRD TPV NPNY NI 11 1PN, NOWNN

Bridge

Bridge yxinn ni>'o - 7 91



State

NN NNV VPPN NIVANN ,Behavioral MO 21y NPIAND NOMYN I VY 7N

N INY TN WHNYH XIN DAY NPINNT NPV OZY NINYN 2097 128D TWRD INNMND
LPMIND NNMND TYNRD NN YHNWI .INDI THIVIDY RO, WININI MOLIVAN NNX 11N
XY 1D NNNWY 22N NIN 12NN DN

2I¥Y 1PN Y92 DY WINON P DXYTIND NN NY WNNN 19N9Y NINITH

Action

demo NPYNNY NN 19 195 12895 DRNND VPPN HY N2 MNIND NN T NHINT

-) start 281 P2a NHAYN IOV NIPNA ININ ANND DNNNA DMN N1DOWNY DOVPMIIN NPT
2NN NN P2INNI context-n IWN stop

StateActionWithPatternDemo
Context

context: Context

startState: StartState
«cr » Con ( > R —
+ «create» Context () stopState: StopState

+ setState (state : State)
+ getState (): State

?

- state: State

+ demoPrepare ()
+ demoRun (arg : int): int

«interface»
State
+ doAction (context : Context)
< AN
’ *s
4 ~
y ~
’ ™
L .
StartState StopState

+ doAction (context : Context) + doAction (context : Context)
+ toString (): String + toString (): String

State ActionWithPattern - 33 nij77nn nnax'7

P2 92y DY NPDINXPND DI NN DYMH TIVN) ,2INYN NN WNRNWUND ROW NN TUND
NN if-else MysnNa ow»n XN, Action NWTNN NPONND XIPI 199 .NPONN NNINA DXANNND
DN DMAYNN

272 N DIVMN 1INV AN NOD

Action StateActionWithNoPatternDemo
state: String action: Action
+ doAction (state : String) + demoPrepare ()
+ getState (): String + demoRun (arg : int): int

State ActionWithNoPattern - 34 nijz7nn NnIax'1



NT0 NNN

: 19900 avNn

Benchmark Samples Score Score Error (99.9%) Param: arg
StateActionWithNoPatternDemo 10 5.387879 0.026288 10
StateActionWithPatternDemo 10 5.423527 0.094535 10
:29900 2VvNnN

Benchmark Samples Score Score Error (99.9%) Param: arg
StateActionWithNoPatternDemo 10 3.811982 0.028121 10
StateActionWithPatternDemo 10 4.442211 0.027971 10

DIRXIND NN

State 21%¥N 72N DOWNNWN TWRD 1PUDN NYIN NIYOIY 91722 DX MIXXIN MNNINN
MYYNY NDIWY MNN 292 129 ,VPMIND DY DXANN MINYH PNIND NND NN T 2INY NN
M T 2IY NN YN ITON NN NPT DX IT2

State
5
4.5
4.8
4.7
4.6
A5
4.4

ActionWithMNoPatternDemo ActionWithPatternDemo
Seriesd

State y¥inn ni>'o - 8 912



Iterator
.Behavioral »0n 218y N112N05 N92W 3T 1INy 1IN
N9V YNAD YTD HINWOD DINNI NN DY UNIN TN ITD2 Ha¥N DY NOWAN NI MNVIVIN

NDD NINT IWAND MOIVIND WIDY TR ISPND NIN T NYTY TIN 001N MAN DY NP
DN MAN DY NNTPIN NN

NNXYA NVIVIRD IR DY) JPONT .MINRNDINT 19D X2 NVIVIND DY IMDY NX PN T
.19VN HY NVIVIN WHNWI 1PN

public class IteratorArrayListWithNoPattern implements DemoFunctions{
private ArrayList<Integer> numbers;
public void demoPrepare() {
numbers = new ArrayList<Integer>();
}
public int demoRun(int arg) {
for (inti=0;i<arg; i++)

{
numbers.add(i);
}
for (inti=0; i< arg; i++)
{
if(Inumbers.isEmpty())
numbers.remove(0);
}
return arg;

Iterator ArrayWithNoPattern - 10 T2

public class IteratorArrayListWithPattern implements DemoFunctions {
private ArrayList<Integer> numbers;
public void demoPrepare() {
numbers = new ArrayList<Integer>();

}
public int demoRun(int arg) {
for (inti=0;i<arg; i++)
{
numbers.add(i);
}
Iterator<Integer> it = numbers.iterator();
while(it.hasNext()) {
Integer i = it.next();
if (i<arg)
it.remove();
}

return arg;

Iterator ArrayWithPattern - 11 Tij



DXVINMIN Y DXPDIN ,(Array) TN demoPrepare NMXPNO] OIX NN MINDNTN YNHv]
DIPNA vector NITY DI NPLINEPND NNIN NN YA .DO0INNIN NVIN D3NN 1IN INND
. ArrayList<Integer> -1 D¥pna Vector<Integer> -2 wnnw) 91m»v jarray

NIPDY YOIND »TD MVIVIND wanwN ArrayList<Employee> 913 noo1 T2
VT NON DXOPPIIN DY NVIVIND N¥ P DTN ¥ DN MINID NN NI .OXOPMIIN
.(employee) V17> XY 10N DOVPMIN DY NN P1AD (integer)



Benchmark
IteratorEmployeesWithNoPattern
IteratorEmployeesWithPattern
IteratorlteratorArrayListWithNoPattern
IteratorlteratorArrayListWithPattern
IteratorVectorWithNoPattern
IteratorVectorWithPattern

Benchmark
IteratorEmployeesWithNoPattern
IteratorEmployeesWithPattern
IteratorlteratorArrayListWithNoPattern
IteratorlteratorArrayListWithPattern
IteratorVectorWithNoPattern
IteratorVectorWithPattern

Samples
20
20
20
20
20
20

Samples
10
10
10
10
10
10

Score
5878.914019
4537.471863

137.129627
132.813047
731.427522
880.293131

Score
5066.432538
3915.072462
1391.476652

1090.72459
5828.490394
7038.753458

Score Error (99.9%)

Score Error (99.9%)

NN HNN
11 "oon awnn

Param: arg

73.643602 10
74.936712 10
1.6765 10
1.903217 10
9.84362 10
8.638476 10

12 190n AwNn

Param: arg

225.036541 100
26.319769 100
156.09756 100
4.868505 100
29.387842 100
11.334661 100
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M9 NN IPNY 1IN .GOF [3] 19902 MP9aInn 21y NN 190N YW MY NN WIPD

(IMMNM M2AN ,NPY) DN NYIDYN ,MYYN1

DIV ININ DY 11PN MWW IR XY, DOYINID MDY TIND 1INV NN PYIY IPNRIN
;221NN 1IN NOY DY) IMND VYN NNIND JNMDPY TUN 2INY NPIAN ¥ . INY NN NXOD
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D1PIANNN NNN DI N2Y NYIN JPOX NNPONN NN MSNNI NNNN PNOY NYIVN

Design Pattern D120
Builder 12>92) XY NN KOO DIVHD IRNYNL LY NN MDY
STYPN DY NPRNN MNP DYTY PIM PN TN L,(00N)2

Observer ISP MYIN MOYYD DINIT TUND NIV MDY
121N NN NYTIND TYRD NIV MNS MDY

Visitor D NINY NN
Strategy AT MOYN TN ,2INY 122N XOD WINOWI INNYNA NNIND MDY
PN N DY NMHIANY ITON NN PNIAYNI DXNPIY TUND

D257 DNPMININ NIAY NIANWN NOWIN 2110 MOYN

Adapter YUNN TINN Y DN 2V IPYI OINTI .DOYINIL DM MDY
AT 2INY NN WHNYND

Prototype YWUNN TNN YW ON 20N DNIPYWY IRTI .DYINIT 1M MDY
AT 2INY NN WHNYND

Bridge DN 2VXN IPYD ORTI .DOVPMIIN NN NYA DN N MDY
AT 2INY NN WHNYND SWNN TN W

DUMP PN KDY DOVPPIRD NN INNYOINTI - DOWHNYN DN

State MOYN TN ,2INY NN KDY DIVHD RNV LYY NN MDY
PN N DY IIANY ITON NN NIYNA DXNPIY TYNRD NN

Iterator D Y NN

TN ION D . TIPN MNP MINT NN MIAWN NI, NPNPITNM MNP NNIPN XY NN
VIO ,UNNN XINIMNX DIYOD MPN DNV MIANY /NOYIN 510 MOY'N DX NAVNA NNPY
LPID M5 VI AmI90) CPU 117 /Mmooy 218y MMana vimdwn 9WaNn Nna
.87 J932 DN DOWHNYN DN DYOPIAIND DIDMIND T 1970 1IWN TINGD ,q0N2
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“Using design patterns is mainly advocated because of their positive effect on
the software structure and their potential to speed up the design process and
improve its quality.”

“A standard solution may have positive or negative performance effects
depending on the characteristics of the application area and the intended
workload. The difference between a “good” pattern and a “bad” one may be in
the parameters of the system, and storing this type of information in the pattern
library can aid the designer in predicting the performance of the software.”
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Benchmark Samples Score
StudentBuilderDemoWithNoPattern 10 30.120804
StudentBuilderDemoWithPattern 10 32.67859
UserBuilderDemoWithNoPatternl 10 52.808549
UserBuilderDemoWithNoPattern2 10 53.940639
UserBuilderDemoWithPattern 10 78.373934
Benchmark Samples Score
ObserverCalcWithNoPattern 10 93.929839
ObserverCalcWithPatternDemo 10 112.076309
ObserverMessageWithNoPattern 10 7.26804
ObserverMessageWithPatternDemo 10 23.824975
Benchmark Samples Score
VisitorShoppingCartClientWithNoPatternl 10 6.925998
VisitorShoppingCartClientWithNoPattern2 10 6.020379
VisitorShoppingCartClientWithPattern 10 8.039587
VisitorTaxWithNoPattern 10 4.984029
VisitorTaxwithPatternl 10 5.519906
VisitorTaxwithPattern2 10 5.820035
Benchmark Samples Score
StrategyAlgoWithNoPatternDemo 10 695.471275
StrategyAlgoWithPatternDemo 10 738.140344
StrategyBasicWithNoPatternDemo1l 10 2.562645
StrategyBasicWithNoPatternDemo?2 10 2.821064
StrategyBasicWithPatternDemo1l 10 21.908887
StrategyBasicWithPatternDemo2 10 9.97238

Xmx1é6m, Xmslém

0.185435

0.23732
0.755455
0.642685
0.793491

Score Error (99.9%)
0.670419
3.207111
0.118423
0.417082

Score Error (99.9%)
0.02132

0.040484

0.048929

0.025366

0.422597

0.131826

4.934688
4.2736
0.021527
0.010145
0.258094
0.47575

'R 119501
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Builder

Score Error (99.9%) Param: arg
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Param: arg
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Param: arg
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Score Error (99.9%) Param: arg
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Benchmark Samples

AadapterGameWithNoPatternDemo
AdapterGameWithPatternDemo
AdapterPlayerWithNoPattern_1
AdapterPlayerWithNoPattern_2
AdapterPlayerWithPattern_1
AdapterPlayerWithPattern_2

Benchmark

10
10
10
10
10
10

Adapter

Score Score Error (99.9%) Param: arg
2.300993 0.011849 1
10.095848 0.053376 1
23.692933 0.064757 1
20.887526 0.225774 1
58.106862 0.60464 1
53.457159 0.592241 1
Prototype

Samples Score

Score Error (99.9%) Param: arg

PrototypeDepartmentDeepWithNoPatternDemo 10 7.009444 0.158803 1
PrototypeDepartmentDeepWithPatternDemo 10 18.851966 0.338659 1
PrototypeDepartmentShallowWithNoPatternDemo 10 2.679542 0.0043 1
PrototypeDepartmentShallowWithPatternDemo 10 12.410764 0.610901 1
PrototypeEmployeesWithNoPattern 10 154.452812 1.761076 1
PrototypeEmployeesWithPattern 10 235.653878 3.212793 1
Bridge

Benchmark Samples Score Score Error (99.9%) Param: arg
BridgeFileDownloaderWithNoPatternDemo 10 23.532199 0.228059 2
BridgeFileDownloaderWithNoPatternDemo?2 10 18.596684 0.424194 2
BridgeFileDownloaderWithPatternDemo 10 32.35025 1.011397 2
BridgeFileDownloaderWithPatternDemo?2 10 23.409096 0.099976 2
BridgeShapeWithNoPatternDemo 10 3.512642 0.019604 2
BridgeShapeWithNoPatternDemo2 10 2.07609 0.008843 2
BridgeShapeWithPatternDemo 10 3.761247 0.253477 2
BridgeShapeWithPatternDemo?2 10 7.436565 0.067973 2
State

Benchmark Samples Score Score Error (99.9%) Param: arg
StateActionWithNoPatternDemo 10 3.863548 0.03139 10
StateActionWithPatternDemo 10 4.551018 0.072072 10
Iterator

Benchmark Samples Score Score Error (99.9%) Param: arg
IteratorEmployeesWithNoPattern 10 4973.962948 41.224576 10
IteratorEmployeesWithPattern 10 4491.25014 42.686361 10
IteratorlteratorArrayListWithNoPattern 10 120.436456 1.166211 10
IteratorlteratorArrayListWithPattern 10 102.325206 0.516977 10
IteratorVectorWithNoPattern 10 583.629615 1.188583 10
IteratorVectorWithPattern 10 726.477081 1.554294 10



