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ABSTRACT

This project develops a Design Pattem Recognition program for detecting the Design
Patterns in Java source codes. This program uscs the JavaCC to help convert the source codes to
structures in RSF format and uses Crocopat to compare the resulting RSF structures to the
patterns in the database. Based on our experiments on the source codes from two book: Design
Pattern Java Companion and Patterns in Java Volume 1, the program is able to detect all the

patterns available in the Design Pattern database.
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wils Taoozion Souce Language udanasllgldsunsudnniwmity #imsvan
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.
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position := initial + rate * 60

Lexical Analyzer

;

idl :==id2 +id3 * 60

Syntax Analyzer

}

position +

initial / * \

l rate 60
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Symbol Table

!

Semantic Analyzer

position

l
TN

initial

position / +

rate

initial / * \

ratle inttoreal

I
l 50
Intermediate Code Gen

l

temp1 := inttoreal (60)

temp2 =id3 * templ
temp3 ;= id2 + temp2

idl :=temp3

Code Optimizer

v

templ :=id3 * 60.0

idl :=id2 + templ

!

Code Generator

!

MOVF id3, R2

MULF #60.0, R2
MOVF id2, R1
ADDF R2, R}

Uit 2.3 Arwdamsinssnenlwaed [2)
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V94 thread (WO method RGUNIIU WUAD run() AT class 714 implement Runnable



10

nterface 11Famafu $ufludosd method 0 1o iesyyTuaeumsam ARy
thread (i{o0¢lud0 14z running
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i
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TuABUMINIIMYDY Token Manger $uiludealimdnnsisos Regular Expression
o9 luMITAanguuns Token W19 TaU Regular Expression i idluTalsunsn
o o s W S A gy 1 o &
JaveCC 11U imsdmuadadnealie fimunnuminedisg aail
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CompPat(component, composite, leaf) =
Inherit(composite, component)
& Inherit(leaf, component)
& Contain{composite, component)
& ! Contain(leaf, component),

PRINT CompPat(component, composite, leaf);

3N 211 dednTlsuasuamn RML

Verb Subject Subject

i 2.2 g ldvesmsifudeyalugiuny RsF

Inherit A C
Inherit B C

Contain A C

Ui 2.13 dredaidddoya RsE
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4.1 naeeullsunsy Crocopat Tnells Composite Pattern
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‘é L] o’ a) ] l:: 1
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g‘llﬁ 4.1 UML 9901 Composite Pattern E‘IJI.I.'U‘U‘YQI"JBI‘!J

CompPat(A, B, C) =
Inherit(B, A)
& Inherit(C, A)
& Contain(C, A)
& ! Contain(B, A);
PRINT CompPat{(A, B, C),
PRINT "Number of composites: *, #{CompPat(A,_, )), ENDL TO STDERR;

71 42 nw RML 90g1n 4.1
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A Dosign Patlern Recognition Program

Amport Files —
ETestlava CompanlomAdapleneasilist fava
=-\Teshiava CompanlonAdaploidawilisLjava
| EitTesfava Cumpanlonwlapiomr'lassAstLJava"
_ EATeshava CompeniondaplenITwoClagslistjava
- ETesiklava CompanloniAdaplanTwyllsljava
I E:‘tTesMara CompanloniAdaplenshowhethods java
|| FATesRdava CompanloniAdaplanTwolistjava ’

lsoack ] | Mew> |

gﬂﬁ 4.17 550 IWavoq Adapter Pattern

< & Design Pattern Recogailion Program
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[Ctass Refationghi———————— rDesign Pattarms—————————————
- iGontaln TwoList List | {__Desloa Patters. - |- Amdunl .
|- ‘Coiitain Téol st TexField =k |- { {Adapler 3 &
- Use Twollsl Panal 1= ] -1 {Bridge 3 p
Use Twoblsl Panel - | 1 {Builder [
‘Use Twotlsl Panel T Ghaln of Responsibllity” 1 -
" Usa Twolis| Panet T+ {Command 14 :
-\lgé Twollsl Panel : Compaesite Typal 1 =
‘Use TwollslPanel “iComposile Tyna2 1 :
‘Use Twolisl WindowEvant Composite Typed 9
Use Twol tsl AclionEvent IComposite Typed 1]
Use Twolls| Buton Decoralor 9
Use Twolis| String Facade 18
Use Twollisl 5tring ; Fiyweight Bl
“Use Twollsl String | leralor 5
, L7 | Hedlalor [}
. E ed__ 1ol | | [Memento 8 v
L
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. A Design Pallern Recogailion Program

-fmpbn' Filas—

- FEATestava CompanionBridgelawiUst java
ETesava Companion\BridgeYnpulFile Java
E\TeshJava Companion\Bridge\Jawilist java
EATesflava CompanionBridgelproduciDisplay.java
FATosMdava CompanionBridgewprodugiList java

" £4Teshdava CompanionBridgelproduciTable Java

= A Design Pattern Recognition Program

- fDésigiy Patlerns

* FCHaES Rilatlonship -
“| :nheril prodMadel TableMode) i< .. Design Pallern Amounl
“| .nher progModel Veclor apler 3 -
-iConlaln produtiTable JTable .| [Bridge 2 i
Conlain prodModel Yeelor - IBuildsr [
Use productTable Yector Chaln of Responsibilily 1
.Use prodModel Vector (Command 9
‘Uss prodblodel String Composite Type1 0 =
. Usd progModel Siing .[Compasite Typez [ ;
. :Use progModal Oblecl Coimgposite Type3 [}
“Ubge pradiddel Class Composite Typed )]
- kse progiodel String Dacoralgr [
Use prodModel Objecl [Facada 13
."Use prodiodel TableModsiLislener | IFiywelohi 3
~:Us® progkodsl TableModelLisianer { [leralor 8
| SF - IMédiator 7
B ) 7 S | o | Memanle 6 -
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import Files

A Design Pattern Recognilion Program

£1TesRiava CompanioniChainOMesplawilisl |ava
£ iTesava CornpaniontChatnOResp\Ghaln Java
EATesiWava CompanionChalnQiRespliChainer Java
EATesMava Companion\ChalnOfResplColorimage Java
‘EATéshiava CompanlomChalnOfiRespiFileList Java
ENTesllava CompanleniChalnORespimagerava
\Teshava CompanlomiChalnOMRespuawilist Java
£1TesNJava Companion\ChalnOMRaspibFrame java
EATeshave Companion\ChainORespResitist fava
. .| ETestiava CompanioniChainOMespiSenderjava

| - EMestlava CompanlonChalnOMespbFile |ava

C[smaer | [uem Pl e
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BT H Ln' SRR S

- Cortlatn Serider JBullon 2] - .DesignPatern "~ | - Amoint- . ..
“Use Gender JPane|  {Adagplar 5 -
"-Use Sendey JPanel Bridga 7
‘Usa Sender AstipnEvent ‘[Bulidar 13
“Use Sender String Chaln of Rasponsibliity 4

|- "Use sendar Chain ‘|Command 1B
" Us@ Sendet Stang Composli Typal 1]
|- -inhenil XFlle File | jComposite Type2 1
| Use xFne Sting Coinposits Typed 13

| ".Usg XFlle Stiing Composlle Typad 0
“Us€ }File String " {Detorator 14
"Use XFlle String 1 Facade 16
+" Use MFila Slring ES Fiywalght 3

‘Usie XFllo Slring Ej Heralor 10
\ L~ Mediator 10
WL NN Memento 13 =

3 422 namsnamen
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2 -A Pesign Pallern Recogoilion Program

i mpanlon\Commandmommandob]e:ll()omma_nd.]ﬁva N
“‘mpanlomCommandicommandOblacttes|Command

L I - [

g‘ljﬁ 4.23 sw%a‘lﬂa’mm Command Pattern
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-Desig Batterng-—
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_Inher aleEdCommand Command <11 | I Deston Patlem Amouin
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Contain lesiCommand fileOpenCommans Bridae 0
.Confain leslCommand fileExtCommand Builder B E
‘Coptain tesiCommand binRedCommand Chain ol Responsidlity 0 .
Contaln lesiCommand Panet f Command 7 ;.
‘Conlaln testCommand Frarne _} |Coniposile Typel 0 =]
Use lesiCommand WenuBar 7 | | [Compostte Type2 0 3
Use tesiCommand AcllonEvent B | {composile Typed 6
\Use tesiCommand Command i -[Composile Typed 0
| *UsetestCommand Sting J | | [Desaralor i B
Use binRedCommand Siring ¥h Facade [3
“Usa fileOpenCommand Siring 1. Fiywaight 1
.‘Use MeOpenCommand FileDialog d 1. Merator s}
“Use MeBxtiCommand String E - Medialar ]
- B4} [Mernenlo 6 ™
— O —
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A Design Pattera Recognition Program

-Impori Files

E\TesAlava CompanlonComposile\Employee Java
£\leshava CompaniomCompasite\emplres java
£\ Toshlava CompaniomCompositevbFrame java
EATesAtava CompeanioniCompositéiReciBullon java

= A Design Paltern Recogaition Program

|- Olix]

-Ciss Retationship Design:Paltémns -
| Vse empTree Employes = -Deslgn Patlem Amound.
- | ‘VUse empTreg String alt Adapler 4 -
| Inhenlt JrFrame JFrame i |pridas 1 g
“Use JxFrame Siring 1 [Bulider ] :
“:1ise JaFrana WindowEveni - | [Chaln of Responsibliity |. 2
. “Use JFraima Slring 1 “ICommand 12
‘Use F rame Unsuppertedtookandf eslEx” [ Cormposlla Typel 0 =2
_Use JFrama Ex¢aplion -iComposile Type2 0 ;
Inheril RaciBulton JBulion - Composile Type3 9
el ReclButlorn Command _ | [Conposiie Typed 1
“Inherit ReciBulion Mediator - {-|Datoralor g
_| ..Conlaln Ractgutlon Medialof " |/|Facada i1
" |~ Use RetiButton ActionListensr - [Fiywaight 3 |
_Use Re¢tBuiton edlatdr  {herator i :
B luadlmo; 4 | |
o e L B S AT Mementa 9 -

kpack | [ Fnisn |

[ Exil.. ]
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. A Design Pallern Recogallion Program

" import Files

:\Tashtava CompanionDecoratonBorderDecoralor Java

Tesitava CompanioniDeacoralorborderiindow java

EATeshava CompanionDecoralonCEulton )ava

- EXTesMava CempanionDacoralonCoolDecoralor |ava
E AToslava CompanloniDacoralodDetoralor |ava

-Efastlava CompanlomDacoralafidecoWindow java

E\TestJava Companion\DecoraloncFramelava”

. EATestuava CompailenDecoratonSlashDecoalor java

. Foias¢ Refallcriéhip

G

Desion Patierns ——

hetit dacov¥indow JButtan. |1 Digsigh Paiern. - e
<Conlaln decoWindow JBullon Adaplér 1 af
Vs decoWindewJPanel Bridge 1 )

. UsE datoWindow AtlionEvent | [Builder 3 3
- Use decovindow Sing - {-|Chaln ol Responsibllily 1 b
- Inheril JFrame JFrame . [Command 4 ]
. Usi JiFrame Sling . [Composile Typet 1 =
Use JiFiame WindowEvent Comiposile Type? 2
Use JsFrame Sking Coniposite Typel 3
Use JiFrame UnsupporedLookAndFeelEx " |Composile Typed 1
"Use JxFrame Exceplion ] Dacorator a
Inhierit SlashDecoralor Decoralor _ " Facads 13
Use SlashDecoralor JComponen! B Fywelghl 1
Use StashDeeoralor Graphics | | Ileralor 0
L7] [Medialor 7
e E_ — 1 I | [Memento 3 [+
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= i Dasiga Pallern Recognition Pragram

 nipaitFlles—

F\TestJara Companlon\Facade\Dalabase Java
ETastava CompanlontFac adeldbFrame fava
FATestava CompanlonVF acade\quenyDizlog |ava
E\TesTUava Companlon\F acadevesuliSeljara

=it Design Pallern Recognilion Program

" Deslgn Patletns—

“~fCtass Retitionship- -
| :Inherit decoWindow JBullon | ] _Deslgn Patlerd Amaunt
- iConlaln decoWindow JButton ladapler 1 -
-Use decoWindow JPanel Bridge | :
Use deco¥indow AclionEvanl Builder 3
Use decoWindow String Chain af Respansibllity 1
nherit JxFrame JFrame Comraand 14 i
Use JxFrame Siring Composile Typel 1 =]
.\Use JeFrame WindowEven! Composile Typel 2
Wsa JeFrame Siing “ | [Composite Typed 3
| -Use JxFrame Unsupporiedt ookAndFeslEx Composile Typed 1
" | -Usb bFrame Exteption Dacoralor 3
. Inkigril SlashDecoralor Decoralor |1 [Facade 13
" | ;Uso SiashDecoralor JComponent - [Fiywelghl 1
-| UskSlashDecoralor Graphies - |- eralgr 1] )
| {Medialer 7 -
PR I Y . {Memanio 3 |
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= - & Deslga Patiern Recognllion Program

. rimport Fires:

_ETestdava Companion\Fiywelghtf lyCanvas Java
FATashIava Companion\FiywelghWF hTestjava
£\ TashJava Companion\FiywelghhbF rame Java

[ rew> |

1l

= A Design Paltern Recognltion Progran

{Desion Pattoms

| Clisa Refationship:

Uspg resullSei ResuliSel
‘Use resultSet Exception

:Use rasuliSet Sling

" Use resullSet Expeplion

“'Use resultSal Excoplion

~AJsé resufiSél Siing

- ;U's_.alésulls'ei_E:c'apuoh

- V40 re5uliSe Sining .

“Use resultdel Sking
‘Use resiltSel Exception

“"Use result8et Slring
VseresuliSet Sking
‘Useresullel Exceplion
Use resullSel Exceplion

{Contaln resuliSet RosuliSelMatDala

eI

431 510%01Mau0q Flyweight Pattern

- Desfan Pallern Ambinl
-| iadapler 7 -~
- | [Bniage ]
[Bullder 12
Chaln of Responsibilily 2
Command 19
Cordposie Typel 0 =]
[Composite Type2: 0 1
Conipasite Typed 12
Composie Typed 0
Décorator 12 -
Facade 15
Fiywelghl 5
lefalor it
M2 diator 5
Memanio 12 [+

[ mush ] | ea .]
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= i Deslgn Paliern Recognition Pregram

I -lmpnrl Fries:

—ETestlava Companlon\lteralonathIstjava
- ETestfJava CompanlonWleralonpulFile java
CEATesMava CompanlonlleraloiReralor)ava
£1TesMWava CompéanlomileraloniterDeme Java
E \TesMava Companlontieratoiavit istjava
. 'E\Tesmava Companlontlsralonhd ramne java
&\ TeshJava Companlontlaralofidd java
EATeshlava CompanlonUleralorktdClub java
F \TesiJava CompanionleralontGdData Java
i ATestJava Campanlontleralonkidiler java
EaTestJava CompanlonVleratorParseObjecl Java
EATest)ava CompanlonlleratorPasseVYar java

3R 433 530%0duBs Iterator Pattern

= A Design Paltern Recognition Pregram

* Class Refationship—— —— rDesign Pattamns— .
- Usb Folder Stiing a Design Patter | Arnounl .
“Use FolderF atlory Color r Adapler Ll -
Use FolderFaciory Foider . Bridge 2
 UspoFiyTestinleger . | jBulider 5
-Use FiyTesl inleger Chaln of Responsibllity 2
“Use FiyTest Slring Comrrand ] b
Use FiyTes! String Composile Typst b =
Use FiyTest Sting " | [Composile Type2 1]
“inheril hFrame JFrame Composlie Typed 5
Usa JxFrame Siring ] | | [Composite Typed ]
‘Use JxFrame WindowEvent 4 -1- | [Decorator 5
Use JxFrama Shing =1 | - [.|[Facage 11
Use Jerame UnsupponedLoohAndfselErﬁ { . |Fiyareight 3
y ‘Use Jframe Exceplion | 4 . erator &
L %) | | [Madiator 4
A B s 1M | | [Memanlo 5 v
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=. i Design Pallern Recognition Program

Import Files

Teshdava Companjonidediatonawll st |ava
Aeshava CompanignMe tiator\ClearButton java
ATeshiava Companienike diatoniCommand.java
ATeskJava CompaniondadiatoninputFile java
ATesthlava CompanlomModialonllerator java
VTostJava Companion¥edialoriawit sl java 3
ATestlaya CompanloniMedizlontFrame.Java Eﬂ '

AL

1TesrUarva(:ompanlonwbdlalnmad]ava )

E\Tesklava CompanloniedialonkidCiud java
ATeshava CompanionMedialontddData jara

- EATashava CompanioniMediatordddiier Java

-E\TesNava Companionhedialonkidiist java
ATestuava CompanionMediatonkTexField java )
ATestUava CompanlonMediatondedDamo fava —~
ATestJava CompanlonMedialiniediator java .
=1Tesiava Cn:nmpanlonwgdlalonMweBulton o ||

= A Design Pallern Recognilion Program

[(;Ipss-REIaliurlshlp rDasign Patterns— -
-‘Usge KidData String a1 Dasiin Patlori Amdunt -
* Inheril KioRer Enurneration Fa [Adapter B il
—Inherit KdHer Slring _ 1" |Bridge 4 4
- Inhéft kidites Kid E - | [Bubder 11 g
A inh_en_i ldditer Enunieration - Chaln of Responsibilly 3 3
:Inherit kidiler KidData ' Comrnand 17 11
- IConlain Kdlter Siring . Cormpasite Typs1 ] =
‘Conlaln kidHe: KId T |7 | [composile Type2 i E
" iContaln Kdlier Enumaration F | I iComposte Type3 1 h
‘Cantain HdHlgr KidData “L{° | [composite Typed 0 .
-Usoe kidtier KidData £ | - | [Decotator it _
_Usé Kdtter String ‘{Facade 15
- Inheqil ParseVar ParseObjact Flywelght -
Use Parsevai Sliing - literator J 15
‘ f || Mediator: i
e | '_E % mmenlo T [+ 1
[. _Fish l - Ext
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=. A Deslgn Pattera Recogntion Program

" import Files

- [ENTeshlava CompanionidernenlotCle ar.java
- EATeshJava CompanionemenloiClearBulton Java
-EATeshlava Companion\WemenltotCommand java
.. 1| “[EATeshava Companion\emenlotCanvas java

-1 | EATesava CompantoniMemenlothf rame java

- | [E'Tesliava CompaniontMamenlolsadialos java

E \TeslUava CompanioniMamenioemDraw java - N L
E\TosNava CompanloniMeménia\RectBuiion java o i -
EATeshava CompanfontementolUndoBution java g :
EATestUava CompanlonernentowisReclangle Java

i ! ¢
71 437 s10¥8’Iddv0e Memento Pattern

i Uesigo Pallern Becopailinn Program

-Chiss Retatlonship————— - " DesighPatiepis ————— —
| -use Mddialor PlckediadsList [&F I | [ " DeslghPattert: —_[- . Amowat ]
7| "Use Medialor KidLst | | iadapler 16 Al
-| :Inherit MoveBution JBulion . | |Pridge 10 ER
* Inhiaiil MoveButton Command 1] {Bunder 14
.. Inheril MoveBution Medlalor Chain of Responsibliily 10 i
Conlaln MaovéBution Medlator ol | [Command 30 3
.:Use MoveButtan AttlonLislener -+ {-{Composile Typel 0 =
Wse MoveButton Medialor k Composile Type2 1]
Anherit Parsevar ParseObject Composie Typel 14
Use ParseVar Sliing Composile Typed 0
Inheril Picke dkidsList Jawilisl Decosalor 15
‘Inherit Plcke dikidsLisl Me tlator _{. | [Facade 8
Confain PickediddsList Medialor - | [Fiyweighl 20
‘Use PitkedKldsList Medlalor =] llzralor , 22
1 R HMadlalor 16
L W FRETEYY Mamento 14 v
ke | [ omeen ] [ eat
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A Design Paltern Recogunition Program

= clmport Flles -

E\TesMava Companion\ProtolypeVinputF s Java
F\Tesh)ava Companlon\Piololype\Swimbata java

£ Wesava Companion\Protolype\Bwiminfo java
ElTesava CompanlonPrololpelSwimmerNoSexyava

- it Design Paltern Recognilion Program

' rDesign Patlerns

-Class Relafionshlp—
‘Inharil Swiminfo Bullon
Inheril Swiminfo Swimmer
Contain Swiminfo SwimDala
{Conlain Swiminfo List
‘Contain Swiminfo Bution
Conlaln Swiminfo Swimmer

Use Swiminfo AclionEvant

. "Usp Swiminio Objacl

“Usa Swiminfo SwimData

-|: :Usa Swiminlo Panet:

\Jse Bwiminfo Panel’
‘tse Svwiminlo Panal

“Use Swiminfo Panel

| ‘Use Swiminfo Stiing

"1 Inhert SwimmerNoSex SwimData

1+]

¥4

Dasign Pallsh

Amounl

Camposile Type3

IComposile Typed

Dacoralor

Facade

.

FRyweight

lleralor

- |Medialor

- Mameila

Onsenver

Piotolype

Singlelon

State

‘|Slialegy

- [Ternplale Method
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A Design Paltern Recognilion Program

. mport Flles

ETestdava Companlon\Proxy\xFrame.|ava
ETasMava CompanlonProxiProxyDisplay java

1 Hext>. |

g1 4.41 570%01WG5¥09 Proxy Pattern

/1 Desipn Paltern Recognition Program

“-rtlags Relallonship
. | nheritlmageFioxy Image
|- inhieril ImageProxy JFrame
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1vla ListOfStudentName,java

/**

* Data Definition

* A ListOfStudentName is either
* -empty
* or a structure consisting of
¥ - pame as String
* - rest as ListOfStudentName
*/
abstract public class ListOfStudentName
{
/* Code Pattern
.0 MCL)
|
*
*}
*/

f**

* Count the number of occurrences of a particular name in the list

* @param nameToCount the name to be counted

* @return the number of occurrences of a particular name in the list
* @contract count : String > int

*/

abstract public int count(String nameToCount);

JE*

66



67

* Remove all occurrences of a particular name in the list
* @param nameToRemove the name to be removed
* @retum the new list with all occurrences of nameToRemove removed
* @contract remove : String -> ListOfStudentName
. */

abstract public ListOfStudentName remove(String nameToRemove);

/**

* Convert to the representalive string
* @return the representative siring

* (@contract toString : -> String

*/
public String toString()

{

return "ListOfStudentName';
¥

}

1vla NodeListOfStudentName.java

/**

* Data Definition

*A ListOfStudentName is cither

* - omply

* or a structure consisting of

* - name as String

* - rest as ListOfStuden(Name

*/
public class NodeListOfStudentName extends ListOfStudentName
{

private String name;

private ListOfStudentName rest;



/* Code Pattern

¥ OMG)

*{

* ., this.name ...
* . thisrest ...
*}

*

. MC(.)

*{

* . this.name ...

* .. this.rrest.M(...) ...
*}
*f

/**
* Constructor
* @param n the initial name
N @param r the initial rest
* @contract NodeListOfStudentName : String ListOfStudentName ->
* @example NodeListOfStudentName("Tony",
* new EmptyListOfStudentNane())
* @example NodeListOfStudentName("Mike",
* new NodeListOfStudentName("Tony",
* new EmptyListOfStudentName()))
* @example NodeListOfStudentName("Paul”,

¥ new NodeListOfStudentName("Mike",
¥ new NodeListOfStudentName("Tony",
* new EmptyListOfStudentName()}))

*/

public NodeListOfStudentName(String n, ListOfStudentName r)
{
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this.name = n;
this.rest = r;

}

J¥%
* Count the number of occurrences of a particular name in the list
* (@param nameToCount the name to be counted
* @return the number of occurrences of a particular name in the list
* (@contract count : String -> int
* @example NodeListOfStudentName(" Tony",
* new EmptyListOfStudentName()).count("Tony") == |
* @example NodeListOfStudentName("Mike",
* new NodeListOfStudentName("Tony",
* new EmplyListOfStudentName())).count("Tony") == 1
* @example NodeListOfStudentName("Paul",

¥ new NodeListOfStudentName("Mike",

t new NodeListOfStudentName(" Tony",

* new EmptyListOfStudentName()))).count("Mike") == 1
%

public int count(String nameToCount)

{

if (this.name.equals(nameToCount))

{

return | + this.rest.count(nameToCount);

}

clse

{

return ¢ + this.rest.count{(nameToCount};
}
}

JHE



* Rémove all occurrences of a particular name in the list

* @param nameToRemove the name to be removed

* @return the new list with all occurrences of nameToRemove removed

* (@contract remove : String -> ListOfStudentName

* @cxample NodeListOfStudentName("Tony”,

¥ new EmptyListOfStudentName()).remove("Tom")

* == new NodeListOfStudentName("Tony", new EmptyListOfStudentName())
* @example NodeListOfStudeniName("Mike",

* new NodeListOfStudentName("Tony",

* new EmptyListOfStudentName())).remove("Tony")

* == new NodeListOfStudentName("Mike", new EmptyListOfStudentName())

* @example NodeListOfStudentName(" Paul",

¥ new NodeLisiOfStudentName("Mike",
® new NodeListOfStudentName("Tony",
i new EmptyListOfStudentName()))).remove("Mike")

* == new NodeListOfStudentName("Paul",

* new NodeListOfStudentName(" Tony",
* new EmptyListOfStudentName()})
*/

public ListOfStudentName remove(String naimeToRemove)

{

if (this.name.cquals(nameToRemove))

{

return this.rest.remove(nameToRemove);

}

else

{

70

return new NodeListOfStudentName(this,name, this.rest.remove(nameToRemove));

}
}

[*E



71

* Convert to the representative string

* @return the representative string

* @contract toString : -> String

* @example NodeListOfStudentName("Tony",

* new EmptyListOfStudentName()).toString() == (Tony, empiy)

* @example NodeListOfStudentName("Mike",

x new NodeListOfStudenfName("Tony",

* new EmptyListOfStudentName())).toString() == (Mike, (Tony, empty))

* @example NodeListOfStudentName("Paul",

* new NodeListOfStudeniName("Mike",

* new NodeListOfStudentName(" Tony",

* new EmptyListOfStudentName(}))).toString()

* == (Paul, (Mike, (Tony, empty)))
o

public String foString()
{
return "(" + this.name + ", " + this.rest.toString(} + ")";
}
}

Wd Employee.java

import java.util.*;

public class Employee

{
String name;
float salary;
Vector subordinates;
boolean isLeaf;
Employee parent = null;

ffremmemee e

public Employee(String _name, float _salary)



name = _name;

sdlary = salary;
subordinates = new Vector();
isLeaf = false;

}
S —

public Employee(Employee _parent, String _name, float _salary)
{
name = _name;
salary = salary;
parent = _parent;
subordinates = new Vector();
isLeafl = false;
}
(- =t It S :
public void setLeaf{boolean b)
{

isLeaf = b; //if irue, do not allow children

fenmnnnnn S

public float getSalary()
{

return salary;

)
e
public String getName()

{

return name;

}
S N————

public boolean add(Employee ¢)
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{
if (! isLeaf)
subordinates.addElement(e);
return isLeaf, //false if unsuccessful
}
) ) e

public void remove(Employee e)

{
if (! isLeaf)
subordinates.removeElement(e);
}
e SRR

public Enumeration elements()

{

refurn subordinates.elements();

}
- i

public Employee getChild(String s)
{

Employee newEmp = null;

if(getName().equals(s))
return this;
else
{
boolean found = false;
Enumeration e = elements();
while(e.hasMoreElements(} && (! found))
A
newEmp = (Employee)e.nextElement(};
found = newEmp.getName(}.equals(s);

if (! found)



{
newEmp = newEmp.getChild(s);
found =(newEmp != null);
}
3
if (found)
return newEmp;
else

return null;

fi--- & - - S

public float getSaiaries()

{
float sum = salary;
for(int i = 0; i < subordinates.size(); i++)
{

sum += ((Employee)subordinates.element At(i)).getSalaries();

}

retum sum;

ll‘l‘lii IntList.j ava
/4’*
* A representation of a list
* @author Suradet Jitprapaikulsarn
* @date 2005 December 15
¥ @note JDK 1.5.0 06 (Windows XP SP2)
*/
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/**

¥ Data Definiiion

* An IntList s either
* - an empty list
* or a structure consisting of
* - data as int
* - restas IntList
¥/
abstract class IntList
{
/* Code Pattern

* ML)

*{

%

*}

*/

[E%
* Convert to a representative siring
* @return a representalive string
* (@contract foString : -> String
*/

abstract public String toString();

4%
* A helper methor for converting to a representative string
* @return a representative string
* (@contract toStringHelper : -> Siring
*/

abstract String toStringHelper();



/#*
* Change the sign of every element in the list
* @return a new list whose elements have the opposite sign to the current list
* @contract flip : -> IntList
*/
abstract public IntList flip(};
}

I NodeIneList.java
/**
* A representation of a node in a list
* @author Suradet Jitprapaikulsam
* (@date 2005 December 15
* @note JDK 1.5.0_ 06 (Windows XP SP2)
¥

Fid

* Data Definition

* An IntList is either

* - an empty list

* or a structure consisting of

* - dataasint

¥ -rest as IntList

¥/
public class NodelntList extends IntList
{

private int data;

private IntList rest,

/* Code Pattern

* LML)
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*{

* .. this.data ...
* .. this.rest ... -
*}

*

* LML)

*{

* .. this.data ...

* .. this.rest M(...) ...
*}
*/

[RE

* Conslructor

* @param d the initial data

* @param r the initial rest

¥ ({@contract NodelntList : int IntList ->

* @example NodeIntList(2, new EmptyIntList())

* @example NodelIntList(3, new NodelntList(2, new EmptyIntList()))
*  @example NodelntList(5, new NodeIntList{3, new NodelntList(2, new

EmptyIntList())))

*/
public NodeIntList(int d, IntList r)

{
this.data = d;
this.resf =r;
}
JE%

* Convert to a representative string
* @return a representative string

* (@contraci toString : -> String
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* @example NodelntList(2, new EmptyIntList()).toString() == "[2]"

* @example NodelntList(3, new NodelniList(2, new EmptyIafList())).toString(}) =
"[3, 2"

* @example Nodelnilist(5, new NodeIntList(3, new NodelntList(2, new
EmptylntList()))).toString®) =[5, 3, 2]" |

*/

public String toString()

{

return "[" + this.data + this.rest.toStringHelper() + "J";

}

/**
* A helper method for converting (o a representative string
* * @return a representative siring
* @contract toStringHelper : -> String
* @example NodelntList(2, new EmptyIntList()).toStringHelper() == ", 2"
* @example NodelntList(3, new NodelntList(2, new EmptylntList(})).toStringHelper(}
=" 32"
*  @example NodelntList(5, new NodelniList(3, new NodelntList(2, new
EmptyIntList(})))).toStringHelper() == ", 5, 3, 2"
*f
Siring toStringHelper()
{

return ", " + this.data + this.rest.toStringHelper();

}

/**

* Change the sign of every element in the list

* @return a new list whose elements have the opposite sign to the current list
* @contract flip : -> Intlist

* @cxample
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* @example NodeIntList(2, new EmptyIntList(}).flip() == NodelntList(-2, new
EmptyIntList())
* @example NodelntList(3, new NodeIntList(2, new EmptyIntList())).ftip()
* == NodelntList(-3, new NodeIntList(-2, new EmptyIntList()))
*  @example NodeIniList(-5, new NodelniList(3, new NodelntList{2, new
EmptyIntList()))).flip(}
¥ == NodelntList(5, new NodelntList(-3, new NodelntLis-2, new
EmptyIntList(})))
*/
public IntList flip()
o
return new NodeIntList{-this.data, this.rest.flip());
}
}

1d EmptyList.java
Je¥
* A representation of an empty list
* @author Suradet Jitprapaikulsarn
* (@date 2005 December [5
* @note JDK 1.5.0 06 (Windows XP SP2)
*/

I**

* Data Definition

* An IntList is either

* - an empty list

* or a structure consisting of
* -dataasint

¥ - rest as IntList

*/



public class EmptyintList extends IntList
{
/* Code Pattern

* LML)

* {

*

¥}

*/

/**
* Convert (0 a representative string
* @return a representative string
* @contract toString : > String
* @example EmptyIntList{).toString() == "[]"
*
public String toString()
{
return "[]";

}

JRE

* A helper method for converting to a represenfative string
* @relurmn a representative string

* @contract toStringHelper : -> String

* @example EmptyIntList().toString() == ""

*/

String toStringHelper()

{

refurn ",

/**
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* Change the sign of every element in the list

* @return a new list whose elements have the opposite sign to the current list
* @contract flip : -> IntList

* @example EmptyIntList().flip() == EmptyIntList()

*/

public IntList flip()

¢
return new EmpiyIntList();

}

}

Md IntLise2 java
abstract class IntList2

{

abstract public String toString();
}

W8 NodelneListz.java
public class NodelntList2 extends IntList2
{
private int data;
private IntList2 rest;

private IntList3 prev;

public NodelntList2(int d, IntList2 r, IntList3 p)
{

this.data = d;
this.rest =r;
this.prev = p;

}

public String toString()



{

return this.data + this.rest.toString();

}
}

vl EmptyList2.java

public class EmptyIntList2 extends IntList2

{
public String toString()

{
return "[]";
}
}

Id IntList3 java
abstract class IntList3

{

abstract public Siring toString();
1

‘lﬂﬁ NodelIneList3.java
public class NodeIntList3 extends IntList3
{
private int data;
private IntList3 rest;

private IntList prev;

public NodelntList2(int d, IntList2 r, IntList p)

{
this.data=d;
this.rest=r;

this.prev = p;
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}
public String toString()

{
return this.data + this.rest.ioString();
}
}

1Wd EmptyList3.java

public class EmptyIntList3 extends IntList3
{

public String toString()

{

return "[]";

}

1

wla BinaryTree.java
package binaryTree;

JEE

¥ Data Definition

* A BinaryTree is cither
* - Empty
* or a structure consisting of
* -dataasint
* - left as BinaryTree
* - right as BinaryTree
*/
abstract public class BinaryTree
{
/* Code Pattern

* ML)



*{

*3
*f

/**

* Find the extreme value from the tree

* @param C the comparison operator

* @return the extreme value from the tree

* ([@contract extreme Value : IComparator -> int
*/

abstract public int extremeValue(Comparator c);

Jr*
* Find the extreme value from the tree

* @param v the extreme value so far

* @return the extreme value from the tree

* {@eontract extremeValueHelper : int IComparator -> int
A

abstract public int extremeValueHelper(int v, Comparator ¢);

N NodeBinaryTree.java

/*t

* Data Definition

* A BinaryTree is cither

* -Empty

* or a structure consisting of
* - data as int

* - left as BinaryTree

* -right as BinaryTree

84



*/
public class NodeBinaryTree extends BinaryTree
{

private int data;
private BinaryTree left;

private BinaryTree right;

/* Code Pattern

¥ ML)

*{

* .. this.data ...
* .. this.left...

* . this.right ...

*}

*

* M)

11

* .. this.data...

¥ L. thisleft.M(..) ...
* . thisright M(...) ...
*}
*/

JE*
* Constructor
* @param d the initial data
* @param L the initial left branch
* @param R the inifial right branch
* @contract NodeBinaryTree : int BinaryTree BinaryTree ->
* @example NodeBinaryTree(2, new EmptyBinaryTree(}, new EmptyBinaryTree(}))
* @example NodeBinaryTree(3, new EmptyBinaryTree(), new EmptyBinaryTree())
* @example NodeBinaryTree(l,

85
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* new NodeBinaryTree(2, new EmptyBinaryTree(}, new EmptyBinaryTree()),
*  new NodeBinaryTree(3, new EmptyBinaryTree(), new EmptyBinaryTree()))
*/

public NodeBinaryTree(int d, BinaryTree L, BinaryTree R)

{
this.data = d;
this.left=L;
this.right =R;

}

/4’*
* Convert to a string representation
* (@rcturn the string representation
* @contract toString : -> String
* @example NodeBinaryTree(2, new EmptyBinaryTree(), new EmptyBinaryTree())
== (2, empty, empty)
* @example NodeBinaryTree(3, new EmptyBinaryTree(), new EmptyBinaryTree())
== (3, empty, empty)
* @cxample NodeBinaryTree(1,
* new NodeBinaryTree(2, new EmptyBinaryTree(), new EmptyBinaryTree()),
* new NodeBinaryTree(3, new EmptyBinaryTree(), new EmptyBinaryTree()))
* ==(1, (2, empty, empty), (3, empty, empty))
*/
public String toString()
{

return "(" + this.data + ", " + this.left.toString() + ", " + this.right.toString() + ")";

}

/1’*
¥ Find the exfreme value from the tree

* (@param C the comparison operator

* @retumn the extreme value from the tree
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* @contract extremeValue : IComparator > int

* @example NodeBinaryTree(2,

* new EmptyBinaryTree(),

* new EmptyBinaryTree()).extreme Value(new GreaterThan()) == 2
* @example NodeBinaryTree(3,

* new EmptyBinaryTree(),

* new EmptyBinaryTree(}).extreme Value(new LessThan()) == 3

* @example NodeBinaryTree(l,

* new NodeBinaryTree(2,

* new EmptyBinaryTree(),

* new EmptyBinaryTree()),

* new NodeBinaryTree(3,

* new EmptyBinaryTree(),

¥ new EmptyBinaryTree())).extremeValue(new LessThan()) ==
{l

public int extremeValue(Comparator c)-
{
return c.extremeValue(this.feft.extremeValueHelper{(this.data, ¢),

this.right.extremeValueHelper(this.data, ¢));

Jax

* Find the extreme value from the tree

* @param v the extreme value so far

* @return the extreme value from the tree

* (@contract extremeValueHelper : int IComparator -> int

* @example NodeBinaryTree(2,

* new EmptyBinaryTree(),

* new EmptyBinaryTree()).extremeValueHelper(3, new GreaterThan())

* @example NodeBinaryTree(3,

* new EmptyBinaryTree(),
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* new EmptyBinaryTree()).extremeValueHelper(4, new LessThan()) ==

* (@example NodeBinaryTree(1,

* new NodeBinaryTree(2,

* new EmptyBinaryTree(),

* new EmptyBinaryTree()), -

* new NodeBinaryTree(3,

* new EmptyBinaryTree(),

* new EmptyBinaryTree(})).extremeValueHelper(4, new
LessThan()) ==

*/

public int extremeValueHelper(int v, Comparator ¢)
{
return c.extreme Value( this.left.extremeValueHelper(c.extremeValue(v, this.data), c),

this.right.extremeValueHelper(c.extremeValue(y, this.data), ¢) );

1va EmptyBinaryTree.java
package binaryTree;

/**

* Data Definition

* A BinaryTree is either

* - Empty

* or a structure consisting of

* -dataasint

* - left as BinaryTree

* - right as BinaryTree

*

public class EmptyBinaryTree extends BinaryTree
{



/* Code Pattern
* M)

* '

*

*}

*/

JAx
* Convert to a string representation
* @return the string representation
* @contract toString : -> Siring
* @example EmptyBinaryTree.toString() == "empty”
*/
public String toString()

{

return "empty";

}

/**
* Find the extreme value from the tree
* @param C the comparison operator
* @return the extreme value from the tree

* @contract extremeValue : IComparator -> int

* @example EmptyBinaryTree().extremeValue(new GreaterThan()) => exception

*/
public int extreme Value(Comparator ¢)

{

/f Exception

throw new RuntimeException();

}

JE*
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* Find the extreme value from the tree

* @param v the extreme value so far

* @return the extreme value from the tree

* @contract extremeValueHelper : int IComparator -> int

* @example EmptyBinaryTree().extreme Value(3, new GreaterThan()) = 3
*/
public int extremeValueHelper(int v, Comparator ¢)

{

returmn v;

w4 BinaryPlus.ja‘?a
/**
* An expression representing an binary addition expression
* @author Suradet Jitprapaikulsam
* @data 2005 December 15 _
* @note JDK 1.5.0 06 (Windows XP SP2)
*/

/**

¥ Data Definition

* An Expression is either

* - anumber

* or a siructure consisting of
* - an operator '

* - anoperand

* or a structure consisting of
* - an operator '+

* - an operand

* - an operand

20



* or a structure consisting of
* - an operator -'
* - an operand
* - an operand
* or a structure consisting of
* - an operator "*'
* - anoperand
* - an operand
* or a structure consisting of
* - an operator '/
* - an operand
* - an operand
*/
public class BinaryPlus implements IExpression
{
private char op;
private IExpression left;

private [Expression right;

/* Code Pattern

LML)

*{

* . this.op...
* .. this.left ...

* .. this.right ..,

£}

*

* L M)

*1{

* . this.op ...

* | this.teft M2(...) ...
* . this.right M2(...) ...

91



92

*}
*/

/**
* Constructor
* [@param L the initial left expression
* @param R the initial right expression
* @contract BinaryPlus : IExpression IExpression ->
* @example BinaryPlus(new Number(2.0), new Number(3.0))
* @example BinaryPlus(new BinaryPlus(new Number(5.0), new Number(8.0)), new
Number(12.0))
* @example BinaryPlus(new BinaryPlus(new Number(4.0), new Number(7.0)), new
UnaryMinus(new Number(2.0)))
b
public BinaryPlus(IExpression L, IExpression R)
{
this.op = '+;
this.left=L;
this.right =R;
}

JH*

* Evaluate the value of the expression

¥ @return the value of the expression

* @contract evaluate : -> double

* @example BinaryPlus(new Number(2.0}, new Number(3.0)).evaluate() == 5.0

* @example BinaryPlus(new BinaryPlus(new Number(5.0), new Number(8.0)), new
Number(12.0)).evaluate() —=25.0

* @example BinaryPlus(new BinaryPlus(new Number(4.0), new Number(7.0)), new
UnaryMinus(new Number(2.0))).evaluate(}) == 9.0

*/

public double evaluate()
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|
return this.left.evaluate() + this.right.evaluate();

}

/**

* Convert to a representative string
* @return a representative string
* @contract toString : -> String
* @example BinaryPlus(new Number(2.0), new Number(3.0)).toString() == "(2.0+
3.0)"
* @example BinaryPlus(new BinaryPlus(new Number(5.0), new Number(8.0)), new
Number(12.0)).t0String() == "((5.0 + 8.0) + 12.0)"
* @example BinaryPlus(new BinaryPlus(new Number(4.0), new Number(7.0)), new
UnaryMinus(new Number(2.0))).toString() == "((4.0 + 7.0) + -2.0)"
*/
public String toString()
{
return "(" + this.left.toString() + " + " + this.right.toString() + ")"";

}
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MANUIN V.

MY RML vaaunay Design Pattern

wla DesignPattern.rml
Adapter (Target, Adapter, Adapiee, Client) :=
Inherit (Adapter, Target)
& Use (Adapter, Adaptee)
& Use (Client, Target);

PRINT "Adapter: " , #{(Adapter(Target, ,_, }),";" , ENDL;

Bridge (Abstraction, Implementor, RefineAbstraction, Concretelmplementor) :=
Inherit (RefineAbstraction, Abstraction)
& Inherit (ConcreteImplementor, Implementor)
& Contain (Abstraction, Implementor);

PRINT "Bridge: " , #(Bridge(Abstraction,_, , )),";" , ENDL,

BuilderP(Builder, Director, ConcreteBuilder) :=
Contain (Director, Builder)
& Inherit (ConcreteBuilder, Builder);
PRINT "Builder: " , #(BuilderP(Builder, , )},";" , ENDL;

Chain(CommandHeader, AbstractCommand, Concrete) =
Inherit (AbstractCommand , CommandHeader)
& Inherit (Concrete, AbstractCommand)
& Use (AbstractCommand, CommandHeader);

PRINT "Chain of Responsibility: " , #(Chain(CommandHeader, , }),";" , ENDL;

CommandP 1 (Command, Invoker, ConreteCommand, Receiver, Client) :=
Contain (Invoker, Command)

& Inherit (CometeCoﬁmmd, Command)
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& Use (ConreteCommand, Receiver)
& Use (Client, Receiver);

nCommand := #{CommandPi{(Command, ,_, , ));

CommandP2(Command, CommandManager, ConreteCommand) =
Inherit {ConreteCommand, Command)
& Use (CommandManager, Command);
nCommand? := #(CommandP2(Command,_, ));
nCommand0 ;= nCommand + nCommand2;

PRINT "Comumand: * , nCommandC, ;" , ENDL;

Compositel (Component, Leaf, Composite, Client) :==
Inherit (Composite, Component)
& Contain (Composite, Component)
& Inherit (Leaf, Component)
& ! Contain (Leaf, Component)
& Use (Client, Component);

PRINT "Composite Typel: ", #(Compositel (Component, , , )}, ";" ,ENDL;

Composite2 (Component, Leaf, Composite) :=
Inherit (Composite, Component)
& Contain (Composite, Component)
& Inherit (Leaf, Component)
& ! Contain (Leaf, Component);

PRINT "Composite Type2: ", #(Composite2(Component,_,_, )),";" , ENDL;

Composite3 (Component, Composite) :=
Inherit (Composite, Component)
& Contain (Composite, Component);

PRINT "Composite Type3: " #(Composite3(Component,_, , »),";", ENDL;
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Composite4 (Component) :=
Contain (Component, Component);

PRINT "Composite Typed: " , #(Composite4(Component,_, , }),";" , ENDL;

Decorator (Component, ConcreteComponent, Decorator) =
Inherit (Decorator, Component)
&{Contain(Decorator, Component)
| Use (Decorator, Component))
& Inherit (ConcreteComponent, Component);

PRINT "Decorator: " , #(Decorator(Component,_, }),";" , ENDL;

Facade (Productl, Product2, Product3,Produci4) .=
Use(Product2,Productl)
& Use(Product3,Productl)
& Use(Productd,Productl);

PRINT "Facade: * , #{(Facade(Productf, , , )),";", ENDL;

Flyweightl(FlyweightFactory, Flyweight, ConcreteFlyweight,
UnshardConcreteFlyweight, Client) :=
Inherit (UnshardConcreteFlyweight, Flyweight}
& Inherit (ConcreteFlyweight, Flyweight)
& (Contain (FlyweightFactory, Flyweight)
| Contain (FlyweightFactory, ConcreteFlyweight))
& Use (Client, UnshardConcreteFlyweight) -
& Use (Client, ConcreteFlyweight)
& Use (Client, FlyweightFactory);
nFlyl := #(Flyweight1(FlyweightFactory, , , , }%
Flyweight2 (FlyweightFactory, Shared, Unshard, AbstractFlyweight) :=
Inherit {Unshard, AbstractElyweight)
& Inherit (Shared, AbstractFlyweight)

& Contain (FlyweightFactory, Shared) ;
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nFly2 := #{Flyweight2(FlyweightFactory, , , ));
PRINT "Flyweight: ", nFlyl + nFly2 ,";" , ENDL;

IteratorP(Iterator, Aggregaie, Concretelterator, Concrete Aggregate) :=
Inherit (Concretelterator, Iterator)

& Use (Concretelterator, ConcreteAggregate)

& Inherit (ConcreteAggregate, Aggregate);

PRINT "lIterator: " , #(IteratorP(Iterator, , , )},";", ENDL;

MediatorP1{Mediator, Colleague, ConcreteMediator, ConcreteColleague) =
Inherit (ConcreteMediator, Mediator)
& Use (Colleague, Mediator) 7
& Inherit (ConcrefeColleague, Colleague)
& Use (ConcreteMediator, ConcreteColleague);

nMediatorl := #(MediatorP(Mediator, , , ));

MediatorP2(Mediator, Event1, Event2, Event3, Colleaguel, Colleague2) :=
Inherit (Mediator, Event1)
& Inherit (Mediator, Event2)
& Tnherit (Mediator, Event3)
& Use (Mediator, Colleaguel)
& Use (Mediator, Colleague2);

PRINT "Mediator: " , nMediator]l + nMediator2, ;" , ENDL;

MementoP(Memento, Caretaker) :=
Contain (Caretaker, Memento);

PRINT "Memento: " , #{MementoP(Memento, )),";" , ENDL;



ObserverP(Observer, Subject, ConcreteObserver, ConcreteSubject) :=
Inherit (ConcreteObserver, Observer)
& Use (Subject, Observer)
& Inherit (ConcreteSubject, Subject)
& Use (ConcreteObserver, ConcreteSubject);

PRINT "Observer: " , #{ObserverP{Observer, , , )),";" , ENDL;

PrototypeP(Prototype, ConcretePrototype, Client) :=
Inherit (ConcretePrototype, Prototype)
& Use (Client, Prototype);

PRINT "Prototype: ", fi(PrototypeP(Prototype, , )),";" , ENDL;
PRINT "Singleton: ", "1;" , ENDL;

Proxy (Subject, RealSubject, Proxy) :=
Inherit (RealSubject, Subject)
. & Use (Proxy, RealSubject);
PRINT "Proxy: " , #(Proxy(Subject,_, )),";" , ENDL;

StateP(State, ConcreteState, Context) :=
Inherit (ConcreteState, State)
& Contain (Context, State);

PRINT “State: ", #(StateP(Siate, , )),";" , ENDL,;

StrategyP(Strategy, ConcreteStrategy, Context) ;=
Inherit (ConcreteStrategy, Strategy)
& Contain (Context, Strategy);

PRINT "Strategy: " , #(StrategyP(Strategy, , , )),";", ENDL;

TemplateMethod (AbstractClass, ConcreteClass) =
Inherit (ConcreteClass, AbstractClass);

PRINT "Template Method: " , #(TemplateMethod(AbstractClass, )), *;" , ENDL;



Visitor (Element, ConcreteElement, ObjectStructure) :=
Inherit {ConcreteElement, Element)
& Use (ObjectStructure, Element);

PRINT "Visitor: " , #(Visitor(Element, , »),";" , ENDL;
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