@ [
ﬂ?’iLLUaQLLNUﬂ?WQL@MLLE]ﬁLUU‘\]’]'J']

WNEANIUTEIY VREATATENA

unAngauasuitudoyaatuiinveineinusaauntnsfing 2554 Aliusnisluadetdyaig (CUIR)
\uuitudoyavestidndwoivendnus Ndsnunadudningidy
The abstract and full text of theses from the academic year 2011 in Chulalongkormn University Intellectual Repository (CUIR)

are the thesis authors' files submitted through the University Graduate School.

'3‘1/1EJwﬁwuﬁﬁtﬂudawﬁwaqmsﬁﬂmmwé’ﬂqmﬂ%zyzyﬁmmmamumﬁm@m
A1UMYIMNTINGONAUIT N1AIYIFINTTUADNNAADT
ANIEIFINTIUANANT PUIANTUUMINE Y
Un1sfnw 2558

fvavEveIRIAINTlIMINY 1R



Transformation of UML Diagrams to Java

Miss Preyanoot Kluisritrakul

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science Program in Software Engineering
Department of Computer Engineering
Faculty of Engineering
Chulalongkorn University
Academic Year 2015

Copyright of Chulalongkorn University



VDN NINUS MauUatununngdukeaiugm
lng AT VqEAIRTENa
GRLMRLA AFINTTUTDNAWIS

919159NUINBIEENUSUSN  599M@ns19758 A% ke Auleznsal

AZIMNTIUANERS PAINTAMNIMEaY oydRbitinendnusatuiidudn

nilavasmsfnwmeumvangasusyauniuge

AURAPEIFINTTUANERNS

(594ANAM513758 A3, aNAY LYITFUANT)

ALZNTTUNSADUINENTNUS
U5¢51UnIIUNNS

e |2 a a s o
9191958NUINW1INETUNUTUAN

NITUNITANYUDNUNINY T

(919158 95. N@NT BASNYITALM)



U3 vqemsnsena : n1suUasununmeduweaiuan (Transformation of
UML Diagrams to Java) 8.71U3nwanendnusuan: s6. a3. gt audeznsal, 79
.

(% IS

wumsmsasldauuiiugiuuuuasadsingiiaesssinn Taud 1Tdlassadhg
LAZLTINGANTTU BUINILTLATIATI8AT1LANINUUUTINDLTIATH 19U LHUNINARE
Tumanssiudng Teadmnefiaseunqunainssuvesszuvansngnanalasnisifisunie
uiiuanuaummdsgRnssuluginivideing Inednusaduilfihiaueuumailsdingy
msafslinnanuEuNAAaLazLRUN IR UYRsgSuLea TngldnisduiAsumia
puendiiunen vieiendidule Wufuuuasinansserinenssurumssiiunisulas i
msaaldndeinguuudaludiannumunmeiduueaazinalunisanduny Wfisdszansam

ANSYIN9Y LLazmmgﬂﬁawawamﬁm%

'
=

AMAIYT AFINTTUABUNAADS aneilavanan

AT AEINTTULDNALIS an8ileTe 8. 9USNwInAN

YnnsAnwn 2558



# # 5770938221 : MAJOR SOFTWARE ENGINEERING
KEYWORDS: SEQUENCE DIAGRAM, CLASS DIAGRAM, CODE GENERATION, OBJECT-
ORIENTED, METAMODEL.
PREYANOOT KLUISRITRAKUL: Transformation of UML Diagrams to Java.
ADVISOR: ASSOC. PROF. DR. YACHAI LIMPIYAKORN, 79 pp.

There are two approaches of object-oriented model based code generation,
namely structural and behavioral. The structural approach generates code from static
models, such as class diagrams. In contrast, the target code covering system behaviors
could be generated by mapping from the behavior diagrams to object-oriented
languages. This paper presents an approach to generating Java code from the UML
class and sequence diagrams. XML metadata Interchange (XMI) is used as the
intermediate model during the transformation process. Automated generation
of object-oriented code from UML diagrams would result in cost reduction, increased

efficiency, and accuracy of product.

Department: ~ Computer Engineering Student's Signature ...
Field of Study: Software Engineering Advisor's Signature .
Academic Year: 2015



AnRNIIUUIZNA

¥ < 1

Igninusatuildnsagarlulanisanueiasznanseansiansd as.an

q

13 dueznsal ©19139NUSNwIneinus laaasiiailianui AUsnw avivaeuway

[y

wiladeRanaindiee aaenaunIsiiuguakazinnuauiTmin vlneudded d15e

Wlidhed fidevensruveunseanusluegneasld a lenad

Y 9

YDUDUNTLAN AIAATINTY AT.UYLESH NAAINA war 919158 A5.A14N3

8ATNEITNTN NTFUNTFBUANYITNUS NNTUWFLAALLIAN TAALULUT HSIFDU LAY

q

a a 3 LY dy
wAleinendnusatull

ady 4

YavaunsEAMTaI 11391 wazgAndesnlinisatuayy lumddanfiauen

wagatvayuiuunsnglunis@ne swluimnviuilidugiemaelunsviiimeninug

q

v '
U < al

X Y] Ay
asadl Fedilananunuluniaie

v A [Ny ~ A ~ a Yo o =
V]']EJV]Q@ WIVYVDUDUALULND U NE) V!ﬂﬂu %ﬂ@ﬂﬁl@ﬁ]’lMLﬁﬂ‘Mﬂ’lﬁﬂﬂ FIUOINTU

U q
a aAay v 1Y) aAdda ° § YA a fo & | Yy A va
auq ndlananamnuly s AERTdwy i Inednusdnusaganlulamed 3

[
IS) o

| a 1 a a ¢ o 3 ¢ v 1 & v o va =
E]EJ"I\TEN'J’]'JV]‘EJ']UWUﬁQ'UUUG\]gLUUﬂigiﬂsﬂ‘UU"l\ﬂﬂJN’]ﬂﬂu@‘ﬂa'ﬁ/ﬁuﬂ{ljwauﬂlﬁl"ﬂgﬁﬂﬁq

nuazduanaly



e

UNPRTDNTIVVIE oo 3
UNART BN TIIDUN Y. oo 3
AN TTHUTEN VPl 2
BVTUD v Y
ATTURURNINT N oo )
V13T U2 L by
UTIT L UTIN oot 1
1.1, AU A ANUENAEUUBITIN ... 1
1.2, FAQUIZAIAVDINITITE oo 2
1.3, UDULYAITUITE oo 2
S O T It ey Y 2
1.5, USETIUTANATIDZIITU 1o 3
1.6. 15931 0UBUH BTN TIUE e 3
1.7 WA TURATUWA AN VTINUS oo 3
UNT 2 NYAUATIUITITRGITO oo 4
2.1 VQUATIAIIION oottt 4
2.1.1. WHUNNATIU (Sequence DIAGIaM)........o..coovvweeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 4

2.1.2. WAUAWARTE (Class DIagram) ......c.cueieeieeieieiiieieeieieieeiese e 5

2.1.3. 1engoule (XMI: XML Metadata INterchange) ........ooovovvveveeeeeeeecceesreeeeeeeeeeeeee 6

2.1.4. Visual Paradignn TOO . ...c.cuiuiuiiiiieieieieieieieees s 6

R e Al o R S 7

2.2.1. A Simple Implementation of UML Sequence Diagram to Java Code
Generation through XMI Representation [5] ... 7



U

2.2.2. Automatic generation of Java code from UML diagrams using
UJECTOR [6] ettt 9
UNT 3 U IRPAE I UTUNITITY oot 12
3.1, AFVIMBUNIIETTU oo 14
3.2, AFVMMUNIIARVE oo 19
3.3. WAszvinisanadoya ludurenaalar a3 9P @NUNUNINAR I e 22
3.4. WaszvinisanndoyaludiurewenIUinuaraswen3iaianuHuANAaa ....... 24
3.5. Amszinisaindeyaluduueauionuazas 1 uuNaANWAUATNARE .o 25
3.6. AATIZNANUEUNUSTEN I UNATUNIFUAITOLADINWHUA TN oo 27
3.7, WiwsieagiBenuesnsainteyaue s euluanUNLAMENTU oo 30
3.8, AT TNIWARUNN (oo 34
VT & AVTHRUIATOIID e eeesers s ee st eee e ees e 35
4.1, AVNADINTTBITIATU oo 35
4.2. MTIATIZAAIUADINITUAZUNUANAATUINUYOITEUY oo 35
4.3, an WAl Tlun T HALLAS BTTOAT VAU, ..o 37
4.8, NVTODAUUUMUIDD oo 38
8.5, FUADUNNTI IS TUVOMATONID oo 42
UNT 5 NITNATDUMAENNTIATIEIRR oo seese e esseees e eees e 59
5.1, TAQUITAIRUBINITNAGOU. oo 59
5.2 DVTVIAFDUTEUU. oo eeeee e eeeese oo 59
5.3, ATUNANTTNAGDU .oooooeeeceee e 66
Tl T o 67

6.1 ATUNBIIUITY 1o 67



N

6.2. UDTNNAUDIITUIVY oo eeeeee 68
6.3 NUATHLUDUIARN ..o eeeeeee, 68
FUINTTOINB oo 69
DVVANTEIN oo 70
ANANUAN N NIAARDONFULITIAUADEE (NOTLIS) o 71
AANLAN 3. MRS TN (GUUPJS) e 74
AARUIN A, N1SAARIDUNARLDTORE (ML) 1EE) oo 76

UTETAUUBUINGVINUS 1o 79



A1505YM1319

AN5199 1 5198z uavaIdIuUsENoavUd s lulAsIAS19URIAA @RI UITUITY e 23
A15199 2 5198z RunURIdIUUsENaUYRslUlATIAS 19N TRl AN AT ILIWITE . 25
A9 3 TwazidenusdiulsznaudaslulassaaionuadldnaAlgluaASy ... 26

M3 4 SeasdgaveduUsznevlulasiaiienisiudadeyavedlananildly

M15199 5 s18azduavasdlulsenavgaslulassas1utaulvvaslananlelunuide .. 31

A15199 6 518aLRuAYRIAIUUSENaUYRsTUlATIAS 19U VDI AR TR .o 32

A15199 7 S18azdunvesdlIulsenavgaslulasas19@lIndgAaURl AN A LTI LIIWITY .. 33
a o w o w ¢ ¢ &

M1599 8 NAeUNMTUIIVBHUNNEAUTLUFURUUVDI AN BANLD e 60
a o v Iz ¢ &

M15199 9 NAEUNM TNV HUNNAAT LT UUUUYR NG DNTEULD oo 60

AN5197 10 NAEBULATLBTIUNNTIDNLUUNIST MIITULAE AN UARILAUIVDILAAY

HTUUTENDU. oo ssessssissssssssssssss s 61

M1517 11 nedeunsesielunisaindeya o lAlalATIaaUBIRARE oo 62
a = = v v - v v v € <

A1599 12 nageuinsesilslumsanadeya o WlAANUFTUSUOUNNDA oo 63

15199 13 nageuinsesilslumsadadeya o lanNuduiusRouly e 64

AN 14 NAFBULATLD IUNITIIUTINAIUUSLNBULDENINUA LB LALALARINI cover 65



dsUnygunm

SUT 1 DIAUTENBUNENVBIMNUANENTU 2] ..o 4
gﬂﬁ 2 DIAUTENOUNENVDIMNUNAINARTE [3] ovevrrrrerveerrrssneerrressessesesssesnessesssssssesssssesneeee 5
E‘Uﬁ 3 @mé’ﬂwmwmm‘%mﬁa Visual Paradigm [A]......cceueeeeeieeeeeeeeeeeeeeeea 7
SUT 8 AFEUIUMITIUTUNT [5] e 8
U7 5 JULUULONL S0 91NATBIET® BOUML [5] oo 8
SUTL 6 TRATIY [5]. e 8
U 7 @01TRBNTIIVOS UJECTOR [6] e 9
E‘U‘ﬁ 8 UJECTOR Implementation package diagram [6] ..o 10
U7 9 Tassasiamtnennud i elud muiunsaiain 6] .o 11
SUT 10 WHUATAINTTUNAAUALIINITITY o 12
E‘U‘ﬁ 11 Tailored OMG Sequence diagram metamodel [7]......cccooiiiiiiinciceecne, 13
E‘U‘ﬁ 12 OMG Class diagram metamodel [T] ..o 13
U7 13 fogsununmdsuiildanedesiiodvim augBunea . ..o 14
E‘U‘ﬁ' 14 shegaldiendiduleludiuves “WebCyberAgent” AlHaNNASOID oo 15

U7 15 fegrelnaendiduleludiuaes “loginMCA(user, password)” Ailiania3eedie .. 15

EaN

JUN 16 nsailvanlusunsudszgndniuaeuuulatsiiemds “npm install gulp g”... 16

5UN 17 msBenldlusunsudssgndriureuinuladiiedsuguuuulndduaduves

MBI ITVEIIU oo eessssssssss s 17

JUN 18 fegneguuuulidiaduraununmadunlaannlusunsuussans e 18
= v ! v d' A a o <

SUN 19 M98 1UHUNNARIETILARINATOIDIYTINITIAIUELDULDR e 19

JUT 20 F08 19 NA 0N GOULOUBIMNUNIARTE ... 20



JU7 21 nmasenldlusunsuuszendnupeuinulaiiewdeusuuuulvdiduadures

LU TINAR TR coereeerenereesseseesssesesssesessssee s 21
U7l 22 degnaguuuuldinduveanunmaaailanlUsuATIUTEENA 21
U7t 23 Tassadnsgiduuealinnaue ununnAa a U NATY o 22
SUTL 28 FOUAUOIARIE ..o 23
SUT 25 Fe8193UMUU AN LFRINANTA AR 23
SUT 26 VOUAVOIMBYETW .o 24
SUT 27 #9893 UuUU A LF AT UEYETI 25
SUT 28 VOUAUVOUUTON ..o 26
SUT 29 F98gUUUU AN ALFNANTAIITON 27
SUT 30 ToUAUOIMTTUBTOYA e 28
SUT 31 §19875UUUU AN TLF AN TFUAITOYA o 29
SUT 32 VORAUOUTOULY e 30
SUT 33 FOUOUBIIT e 31
U 38 FOYAUBIAIATUAT ... 32
U 35 fegsguiuulndannildananuduiusvesnanaosnsditouls. ... 33
SUT 36 S0 NFURUUIIEDII oo 34
SUT 37 UNUAMYALAGYDISEUULUAIUNUA TELILOATUTIN o 36
5UT 38 mi9eLA30silereen1suUaaun e EILOALULTUII o 38
SUT 39 9111901A30 910 UBINAATUTBINITUUATARDNIN o 40
SUT 40 911190LA3090UBINITUARHATARTII oo 41
U7 41 whaevdaa nnuUat AR AT RRYTAL oo 42
SUT 42 MsaauRU AN U ELA3 0 le VNN TN EEULOA. 43

.:4' o 1Y A4 A a o &
E‘U‘V] 43 ﬂ'ﬁﬁi']\‘iLLNUﬂWWﬂaWﬁﬂfJﬁJLﬂﬁ@ﬂi\laﬁsﬁsﬁﬁwﬁﬁﬁlﬂﬁmgL'EJlILL@a ........................................ 43



BN

U7 44 suuuulnidiendidalefilsannnsinesnvesusunnadiusieriosdiovims

PVHEVIIMDR v a4
U7l 45 suuuulnidiendidalefilsainnisinesnveusunmaanaseiniesioivimn

PVHEVIIWDR ..o a4
U7l 46 Mdsnsudasguuuulidiendidulodusuuuulndladuveaunuamdiu ... 45
Ul 47 Adsnsudasguuuuliidiendiduledusuuuulndladuveaununneand. ... 45
U7l 48 suuuulnidiaduiildannmainsudassunuu InEv WU WA .o a6
U7 49 suuuulndiaduiliannmdinsudassUnuu AU AU NARIE ..o 46
gﬂ‘ﬁ 50 AANAUDY “WebCYDEIAGENT” ...t a7
gﬂ‘ﬁ 51 AANAUDY “MOILECYDEIAGENT” ..o a7
E‘U‘ﬁl 52 AANAUDY “KEYCOARSEIVICE” ... a7
E‘U‘ﬁl 53 ARIAYBY “MAINMENUSEIVICE” ....oucveuriiuriiiiieriieeiieeiesieeieseee s 48
E‘U‘ﬁl 504 ARTAYDY “CUSTOMETSEIVICE” .....ouiiiuiriiriieeiiesieeiie s 48
E‘U‘ﬁl 55 AANAUDY “POUCYSTAtUSSEIVICE” ..ooeiveeeeeeceeeee et 48
E‘U‘ﬁ' 56 WoV3 DT UAIUNTVEIRATE “MObIleCYDEIAGENt” oo 49
U7 57 wevi3Tiidudiuvilsvesaana “MainMenuSenvice” ... 49
SUT 58 LTOATDS “WebCYDEIAGENT” ..o 50
U7 59 1T10AT8S “MOBILECYDEIAGENT” ... 50
U 60 LUTOATDS “KeyCOAESEIVICE” ..o 50
E‘Uﬁ 61 IVIOAYDY “MAINMENUSEIVICE” w...vvvooooveeeeseoeeeeeees oo 51
SUT 62 LUTBAUBY “CUSLOMEISEIVICE ..o 51
SUT 63 LUTBAUBY “POUCYSIALUSSEIVICE” ..o 51
gﬂﬁ 64 ANAUNUSVDIPATE “WEDCYDEIAGENT” ... 52

JUT 65 ANUFURUSVDIAANE “MObILECYDEIAGENT” ..oooccs v 52



JUN 66 ANUANITUSVDIAANEA “KeyCOdESEIVICE ..cccicrverrceeerenseiecrenssesncsnessseeereessne 53
U 67 AMETUSTOIARNE “MAINMENUSEIVICE” .o 53
SUT 68 ATIALTUSTOIARNE “CUSTOMEISEIVICE” .o 53
SUT 69 AIETUSTOIARNE “POlICYSTATUSSEIVICE” oo 54
SUT 70 Aanaidouluwe 10 0am DS LTNLAL DY - o 54
U 71 AE@TSIROUIUUBIE ARG .o 55
gﬂﬁ 72 INAR1INUOT “WEDCYDEIAGENT” ... 55
gﬂ‘ﬁ 73 INA11909 “MODILECYDEIAGENT” ..o 56
SUT 78 THE9121989 “KeyCOESEIVICE” .o 56
E‘U‘ﬁl 75 IHAI1IUD “MAINMENUSEIVICE ......oovovveeeeeeeeeeneeeee e 57
E‘U‘ﬁl 76 INE1I1UB “CUSLOMEISEIVICE” ..o 57
E‘U‘ﬁl 77 THAA1IIUDT “POlICYStATUSSEIVICE” ..o 58
SUT 78 g S AARSTOIUAADA e 71
SUT 79 nsimumAnEusuLasn S ARR N TILAIOR . .o 72
SUTH 80 ARRTAUALIOAATIANYTO e 72
SUT 81 nmansnae U TRRGaEaNALASKUA NS OUAIENIU 73
gﬂﬁ 82 FUWUUNITVINIU ooooeieeieeieeeeeiemmiimammamsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssennnes 74
SUTl 83 fnusnsssmnilaiFureadmuaSuiF a3 - 75
SUT 84 14119 RARIUDIBUNORTLOUE e 76
SUTL 85 NIRRT NAUATBUNOBTLONY o 77
SUTL 86 nsfinsemolfuaBUmNa R RO AANYTOL 77

JUN 87 M90S Ut ONALISVBIBUNATLLORE oo 78



uni 1

unun

1.1. anuluauazanuaAgyvaslym

nsimuIgensws azldununingduuea (UML Diagrams) Dudaunilslunisna
Tassadrensaiiums wiunniseauddiiannsaiiase Wau wazeduienis
PONLUUTTUULTING (Object Oriented)Imaﬁmimmﬂymmﬁﬁwﬁu el duuuama
Tnssadimeswonduad aeasdmsunisuanivdsuuaziaudnlalinsetusewing
farmeu uastheatuayuluinarineguesseniniide msufduiudiu Wunalndmiums
pSunedangAnssuressyuy fedtlilamnsafiavedunsdunounisineuresssuulded

o w o

FaLau wenantinissvdsdeyafiludsdAydmiunisvhanudilavesaaiunsel wieli

a

U559 TRV UNTNNAATY Lagn1530a155enINdunoun1sALEuNTUeY

Re

nsvuaun1signiesazsendulunudetmunssnitsdunaunisesnwuusieazidendiy
3 = a =% o o & v & ¢ A
WHUANELENLER FeaveSueivanuanudululanmunveavnnisainiesessesrasseuy
ez lAsuNISTUINNTTARA THIUN N FUMUUVBILHUANAIGU
o o % ) aa v 1 | v
WNUAINEIRU (Sequence Diagram) Lunkunwidnisldograunsvatey lavazgly
aBUIEMIMNUTsazyaAd lieuansTiunauNIYNULaEaIRUNSEDTIERINNdaY
and Fevihlineaiiunmuesszuuldedetmnay nieunsiandiiuisaidureian dmsu
AWIUNTEUY Uazlnun1mAaia (Class Diagram) Aaununmilduaninaia wagauduius
Tundenes seninerand IngaziJuanuduiusiBeatn (Static Relationship) kaganuduus
\Wawan (Dynamic Relationship) Fsanunsausueniepnuduiussenitenanaladaiaudn
e WaNIINT UNUNNELINLEAEIYNATITUUUNUG IUUNANTEITE UL TRG TIssAuAaTd

LY Y 1

LAZTUNDUVDINITALRUNIT AIUUIBUUIZEMSUNILITIING AIDE1LTU NI Ay

q

al [ [ d' I3 I~ a o ¥ dl’ ) Yal
AMINGanda arunsafvzwuasurunngdusealUidunuideingla Feagiiluiianng
A0AAADILALNNUTLANS A NUINTY
Y IALAUBUIARNITIFYF NS UNITAS1LAN N NNUAN ULARUD N UATNAIU

glouuea wazlaviins@nwiendioule (XMI: XML Metadata Interchange) M4 Judenans

Y

o o

dnsumsuiasseningluea suwdadussiuszneuvasgliuuiasloyaineitos



1.2. QUszaeAvaINIIINY

Wnauesnsuazinuaiesfiod miunsadnalfnnanununmaiugdunes

WaUSuUTINsEuIuNsTeinLIg

1.3. YAULINUAY

1) uwasdoyalun1sasnanunmeduuea (Unified Modelling Language) 14
\3aafle Visual Paradigm dmiugduuea 1ostu 13.1

2) MsulasurunmafuazunumwaataunneduTuSIe I BTy

3) pseunguNIasslAniiuszneuelassaadeuluuaziuth

4) euduiusvesunmafuIsidn v Luuesalsiedy (Generalization) 7
laiiAiu 2 aeiu

5) maé’wéiﬁaﬁumqﬁlﬁgﬂﬁmm%ummfm’nLL@UWﬁwﬁu

1.4. YUNBUKAZASNITANIUNITIFY

1) Anwuagihanudiladisaiulasasveddnam

2) Anwuunie nuilunsudlasasnuideiifendes

3) Anwinislfiaiesiiodudamnsimugiduuea (Visual Paradigm for UML)
noitu 13.1

4) Apsznazesniuunsuiletym

5) swanuAguiiieatestuauise

6) WAIUTZUU

7) NegEeUkasUIHIUNANUINY

8) ajunauIvY

9) ANUNNAIIUIE

10) I9YTLANINYITNUS



1.5. Uszlgminaninazlasu

lg38nseenuuusnun ngdunea waznisudatuauningduneaduguuuulng
wndiaule nieuvaldpdoseatuayunaunsadinasiululingin Jeazaisannineins

ANSHAUIYDNALIS

1.6. Tasead1evanlovmluinendnus

(%
=1

WeanvaddInerdnusatuiinlseenidu 6 uneigdude uni 1 aSuredanuiway

o

= ¢ a v ~ a = aa a %
ANdAyvaslym udweuunkazysElevivesuITe uni 2 aSunedangulineives
WATINUIFLMALITDI UNT 3 BSUIUDILUIAALALITNITANTUNITIVETUNITWUBILEUATN

< & v ~ a o ac Iy a a ) a awv ~
gLamLaaLUuIﬂmmm Unil 4 98UNeeIIMIRILILATRleATIUAY UL NARYDIIUITY UNW
5 9aUNeiIsNISVIde LAY IEINaLaEluUNanTNeazaTUATE LA

sruddTglueuAn

1.7. HATUANUNAININITNUS

dawﬁwaﬁwmﬁwuéﬂﬁ%’umiaﬁuﬂuﬁsmu%uLﬁaqmﬂmiﬂizﬁqﬁmmiizéTU
WIUY1AL5 99 “Generation of Java Code from UML Sequence and Class Diagrams”,
Preyanoot Kluisritrakul and Yachai Limpiyakorn, Proceeding of 7th International
Conference on Information Science and Application (ICISA 2016), February 15-18, 2016,
Ho Chi Minh City, Vietnam



=1

Unn

= a o d' al' } 724
NHWHASITUIIENINY IV
2.1. nquijiieatas
2.1.1. WAUNTWEAIRU (Sequence Diagram)

wrun AU duLRun NI kandE UM NIsal S99z ududmsuniseiue
Avnssunie UJduius (Interaction) 5111990 ULNARNINEIAUTDULIATLANTY (Time-

Ordering Description) wisatdugsuneunasiunisastoninu (message) [1]

sd submnt_oomments) lifeline «serviet»
DWRServlet
. «javascript»
‘wil
e :Comments
gate
! ] ] object creation
\ validate() o message
synchronous validate() |
message .

:cr_ea_te:) «ajax» |
execution IpfOXV |
ot - occurrence

P specification «ajax» | |
retun | f «ajax»
message
asynchronous
/‘V | message
gate |
-
\ «callback» errors
duration . —— | |
constraint 1
ref destruction
/,,_———p / Handle Errors occurrence
specification
interaction use
R —— J-.-I uml-diagrams.org
1

JUT 1 99AUTENBUNANVRIUKUNNERY [2]

SUR 1 LanIeIAUTEnoUnSNURILNLad U Usenaudie

Y
. . I 3 A A = a1 1 o [l [
® |ifeline WJuesalsenauvesdenianstan1sidiusiulunisvinanusiuiy

® Message Wun1sdoansseninedeauiandvesnssudsdaya

® Occurrence specification +JuN1593U18LMAN1TAIVDINTVINTUT ALY

Tugr9gaLsuAuvTeRaUaAYeItaRIY



® Interaction fragment LHusadUsznauLansfesufduiudnsiausmiu
YDA doULING

® Gate Wugaiidousevastonrmainaiguen Faazthmnudammildlunis
nuswiuresdauandnely

® Combined fragment tun15uanIN1TINUTIIUTEIdRULANG tnBnand
Tugduuuvasooaimesuriisl (alternatives) yaidon (options) wagaue

(loop)

2.1.2. uHunIWAang (Class Diagram)

wrunnAaa luwuudiasdlasadne (Structural Model) Aayunoivesssuuiiniu

lassas1avesing simanatavesing (Class) Anuduiusseninemaia (Relationship) wons

v ¢

096 (Attribute) uagleiaLsdu (Operation) AnuduiusAnanudumnuduiusieain fe

' v '
a = A

luldanudunusiiedusideaarnianssy Ik

ANUFUTUSTENIAATaA19 ) N ogua

[
=

< A ! A a v
ﬁ']llWiﬁL‘Vi‘UﬂWiL‘UaﬁJULLUaQG}’N“]'VlLﬂﬂ‘ZJ‘lﬂﬂ

nEtr 1l
- ESBN: Stringi0..1] fid} - -
title: Sting 4 e awote Author :
3= summary = name: String _, i
publisher X + blography: String Ma typs
pulication date “\ \
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® Fopad {unsuansloresusaznaa
o wovsT unuauifviednuazveuouiif lnensuansseaziden

Wwitem (Method) 1WuAsn1svinauvesnaia

o anuduwus WunisuantemnuduiussyiIeeatatuaang

2.1.3. lngdula (XMI: XML Metadata Interchange)
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ondiauleidusuuuulumsuanisvasidendeyaradnunngduwea dalddmsu
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3) IA595199090nBLdUwea: I id mSuns1vaauLandLdule
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Feature List Editions
)
i Advanced
Business BPMN > g -
A7) Modeling T rooiset R ~ UML & SysML Modolag
— \ Toolset = 0
o { ', An industry standard for
Business specifying, visualizing and
E Rules Project Glossary o doictumeming various aspects of ;
Management software. e
SOAML
€p G

Enterprise Requirements Gathering 2= E gr?g'\ieermg SoaML Modeling
Architecture Toolset o
Identify use cases from 8
slakehp\ders write use case DS
7 scenarios with Flow of Events Produce Requirement (‘@8 ) Design
/ “'- Specification =

Toolset '

Impact Analysis - Document Collaborative Modeling

Production — Wireframe
— Design user experience (UX) by
creating wireframes. Tell story by
combining wireframe with use

Animated = case scenarios )
—e— Software O Riucess Task management (mllm ) Miscellaneous
Design o Simulation .

JUT 3 AanuuzadLATIasile Visual Paradigm [4]

2.2. MUIYNNYIVD9

2.2.1. A Simple Implementation of UML Sequence Diagram to Java Code
Generation through XMI Representation [5]

[ ¥
v A

udeliiiaueiiugiunsuszgnavedldnamanununnaisusmieendidule fe
BOUML %qLﬁum%qﬁaﬁﬁhaa%aLLmumngémLLaa AL IAINSUNITHURIDINBE LA
< < ¢ < [ o w a o t:il’ & 1 = v 1
giduuealdilusiuuuiendidule Jedninvesiuidell fie liaseurauouly loun oea
WasuIn (if-else) n1adan (switch) wagiuga (for / do-while / while) U 4 wansia
nTzUAUNNSANEUNITHUAINRRUN AU UL AR Fensuuadinun natsuluds
wndiaule wldinsosie BOUML fiuaniagui 5 wasihlidendidulenlaunaialuidulan

17 bAAIAIFUN 6



Sequnce Diagram

XMl representation

Generated Code

JUT 4 nszurumsaiiuns [5]

{D—O—0——L

<packagedElement xmi:type="ym]:Class" name="A" xmi:id="BOUML Ox1f412 4" visibility="public">
</packagedElement>
<packagedElement xmi:type="yml:Class" name="B" xmi:id="BOUML_0x1f492 4" visibilit
<ownedOperation xmi:type="yml:Operation” name="sum" xmi:id="BOUML 0x1f412 2"
<ownedParameter name="return" xm BOUML_return 1"
<type xmi:type="yml:Class" xmi zef="BOUML_datatYpe_0"/>
</ownedParameter>

="public">

irection="return">

<ownedParameter xmi

type="yml : Parameter" name="numl" xmi
uml:Class" xmi:idref="BOUML datatype 1"/>

<type xmi:type=
</ownedParameter>
<ownedParameter xmi
<type xmi:type=
</ownedParameter>
</ownedOperation>
<ownedOperation xmi:type="yml:Operation" name="minus" xmi:
<ownedParameter name="return" xmi:id="BOUML_return 2"
<type xmi:type="yml:Class" xmi ref="BOUML_datatype 0"/>
</ownedParameter>
<ownedParameter xmi
<type xmi:type=
</ownedParameter>
<ownedParameter xmi:type="yml:Parameter" name="num2" xmi:id="BOUML op_param 4" direction
<type xmi:type="yml:Class" xmi:idref="BOUML datatype 1"/>
</ownedParameter>
</ownedOperation>

type="yml:Parameter" name="num2" xmi:id="BOUML_op_param 2" directior
uml:Class" idref="BOUML_datatype 1"/>

="BOUML _0x1£492 2" visibil
rection="return">

type="uml :Parameter" name="numl" xmi:id="BOUML op param 3" direction
wnl:Class” xmi ref="BOUML_datatype 1"/>

ibility="public" isAbstract="

="BOUML_op_param 1" direction ="in">

nin">

"in">

f

public" isAbstract=

U7 5 suuuutendidulearniaiesiie BOUML [5]

public class A
{

public sum(int numl)
{

}

Sum():

h

U7 6 THna 1 [5]




2.2.2. Automatic generation of Java code from UML diagrams using

UJECTOR [6]

1

uideddnausnisadisvedtdnauuudaludfainuaunimedunealagly
LA3993199Y937 UJECTOR FIWNUNNALTADLNUNINAANE LHUATNAIAU LAZWNUATN

Aanssu ivelilalassadevelAnndanuduiusBang AnTsuvedTEUy

<<com ponent>=
XMIParser
I
|
AV
<<com ponent>> 'E—_l
CodeGenerator
=<com ponent=> =<com ponent=:>
ClassStructureCreator ClassMethodCreator
==com ponent=>
ActionsCodeCreator
T
|
\V4
=<Com ponent==
CodeMerger
<< >
Generated Java Code

U7l 7 aannenssuves UJECTOR [6]

JUN 7 wanstsannUnenssuniavunvesiaiesile UIECTOR Fuilvidnasianisainalan

wazanUnenssutifausenauime 3 dumdn laun
1) XMIParser {Jun1sisusun1saniinay Feldununingiduueawuasludy

] A A v ¢ & a o v o
E‘ULLU‘U?J@\TL@?I%L@@JI@ LW@WQSIGUL@ﬂ%LaﬂJl@L‘Uuaﬂu’]lﬁuq LLﬁsﬁiNLNWT&IL@ﬁ

YDINUNTNELINUOR
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2) CodeGenerator L‘fJuaqﬂ‘ﬂizﬂawé’ﬂmaaQ’ﬁ%’uc’?mjau’[,umia%'wiﬁmmm
Fausvnoudae fail

® ClassStructureCreator WudiuusenauiusluinavasbaunInAaid %'!Q

nafildrelasiademaslinafiuandennuduiusseninenaiaues

BRUNTINARE

® ActionsCodeCreator LJun15iud1unlunavoautun I niaNg sy wag
HATLAABUNLAINAINTTULALTIUIVUTTVIAVBILANDTIT BIDLUMNUAN

A9n35UUN LTI UNTO 19BN UNINAPU

® ClassMethodCreator {uduuszneutumilunavesusunmaiu 39
wafldrenanawieniimsauqunsinavestoua wazooaimesunin
logly wnunwianssudmsiuniseneds

3) CodeMerger LWuffflusnasduszneuedlananaindiulsznoutesling

MINdmUsENauTenaselaawasliununInAINTSUW NG MTUNS

21999040AR

+ +

gﬂﬁ 8 UJECTOR Implementation package diagram [6]
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sUN 8 wanansd@ruusznaunelures XMIParser a8l UNINARTE LRIUATNAIFU

Y

[

WASLNUNINAINTTY Feuuseandu 3 du aall

® ClassDiagramParser \un1safindoyaveanuninaanaanguuuulngiond

=3 '3
wile wazlndwmlunareanunInaad

® InteractionDiagramParser {unisafndeyavesununnaiduainivdiond

< L3 o v
wilowazlidumlunavesueunInasu

® ActivityDiagramParser {lun1safndoyaveuwnuninianssuaintndiend

=3 [ a
wilowazlndumlunasesaunInAanI sy

MainClass
: Primiti Attribute
1 contains
d Class
type-of 0.}
1 contains
contdins 0.4 A iatedD ata Attribute
1 B
1  spedifiesto
1
owned by 1 1
s i L ; 1 1 1 contains _
: : implements inherits dependg-on kpecifieso T DataOperation
g+
Package 1 01
[ HaCR| indigates-to 0.* 1
o St
0.4 ; = = : 1 indicates-to
Realization = T indicates-to
Oper
1
1 0.* 1 1 CodelineReference
1 e 1 2
depends-on i contains
1 indicates-tp generalizels Y specifiesio 1 ¥
specifiesto 1
imjplements indicates-to ; Codeline
1 1 1 specifiesto 1
1 1 1 0.1
cqntains e Activity
=N ActionCode
0-* 1
contains contains 1 _*
1

5UN 9 Iassasrmtheanudineludmsununisasnaédn (6]
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Create Sequence Create Class
Metamodel
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' N\ 48 N\
Analyze to Analyze to
. Analyze to Class N
Sequence Diagram Attribute Method
Instance - 7 ~ -
XMI J/
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H Property =
1 < o
| ConnectableElement H UMLElement |4 | [ Lifeline
=~ name : EString
Q AN = xmi : EString 2.
I Interface
~ Jal £ Interaction
| ValueSpecification|
[ Actor 0. 1| [E Collaboration
1“1'
|
1l Class _ - — .
= name : EString £ InteractionFragment ' CombinedFragment
= interactionOperator : EString
02 <h
|| Operation  [0.* =] InteractionDyran%
= name : EString L 1
" . £ Message "
0 e = messageSort : EString b
£l Parameter = name : EString E InteractionConstraint
= direction ; EString
1 0. 11 1 T —
- -~ Event ol LiteralString
£ callEvent £] MessageOccurrenc <H o value : EStrinc
: 0.1 Q

gﬂ‘ﬁl 11 Tailored OMG Sequence diagram metamodel [7]

|| Class
= name : EString
ownedAttribute
L Property
= name : EString 0.* | extension
= type : EString | Extension

= isComposite : EBoolear
= isUnique : EBoolear

= lower : EInt
= upper : EInt g ownedOperation
) 1 memberEnd -] Operation
navigableOwnedEnd = name : EString e i cterectype
0..1
[ Association || Stereotype

= name : EString

L* | type 0.* | param
L Type i| Parameter
= name : EString = name : EString

g‘d‘ﬁ 12 OMG Class diagram metamodel [7]
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3.1. @519MAUATNAINU
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[ i

i
|

: 3 |

keyCode == T | |
|
|
|

21 inmaManienu} |
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U7 13 wandbiiiudiegndlunisasisununng1du enfiegiagy

® Lifeline %031 WebCyberAgent agvimiinluanadutevesnana

® Message N%971 loginMCA(user, password)%ﬁmﬂﬂﬁuamlﬂu

@
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AugLONLea Feazldnanigun 14

<ownedMember xmi:type="uml:Collaboration">
<xmi:Extension extender="Visual Paradigm">
<dummyModel value="true"/>
</xmi:Extension>
<ownedBehavior name="InsuranceThesis" xmi:id="CBGD7yqGAQACMABK" xmi:type="uml:Interaction">
— name="WebCyberAgent" represents="IhND7yqGAGACMABo_represents" xmi:id="IhND7yqGAQACMABo" xmi:type:"um].:!.i!clin-"'
<xmi:Extension extender="Visual Paradigm">
<active xmi:value="false"/>
<stopped xmi:value="false"/>
<multiObject xmi:value="false"/>
<activation name="Activation" type="false" xmi:id="GqBj7yqGAqACMBNQ" xmi:type="activation">
<xmi:Extension extender="Visual Paradigm">
<qualityScore value="-1"/>
</xmi:Extension>
</activation>
<activation name="Activation" type="false" xmi:id="b7Pb7yqGAGACMBtv" xmi:type="activation">
<xmi:Extension extender="Visual Paradigm">
<qualityScore value="-1"/>
</xmi:Extension>
</activation>
<activation name="Activation" type="false" xmi:id="0FQ77yqGAQACMBuUW" xmi:type="activation">
<xmi:Extension extender="Visual Paradigm">
<qualityScore value="-1"/>
</xmi:Extension>
</activation>
<lifeline/>
<qualityScore value="-1"/>
</xmi:Extension>
<coveredBy xmi:idref="FRKT7yqGAGACMBEV"/>
<coveredBy
<coveredBy
<coveredBy

</lifeline>

U7 14 fpgilndendiduleludiures “WebCyberAgent” #ildania3asiie

FtmnsnugduuLea

FHESSEGE nanme="10ginMCA (user, password)" receiveEvent="FRKT7y: t="FRKT7 V" xmi:id="FRKT7. xmi : type="uml:
<signature xmi:id="FRKT7yqGAGACMBEU_type" xmi:type="uml:Action"/>
nder="Visual Paradigm">

<xmi:Extension e

<number xmi:value="1.1"/>
<asynshronous xmi:value="false"/>
<fromActivation>

<activation xmi:value="GqBj7yqGAGACMBNQ"/>
</fromActivation>
<toActivation>

<activation xmi:value="xRKT7yqGAGACMBEQ"/>
</toActivation>

<qualityScore value="-1"/>
</xmi:Extension>

5UM 15 fegralndiondiouloluduves “loginMCA(user, password)” #ilfanniAsesile

Y

Fdmnsunueduuen
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Turuideiidentdsuwuulndiady msesuuulidnduilasaiidoyanaunsainfuuas

Senldaulaieniguuulidienddule lnenisivdsugduuulidaduiu uidedlald

' '
aa

TWsunsudszgndluniswisuguuulndanendiuleleglugulndnduriiuremnsnive

1 “Gulp” Fisnanazfssnnilunanlusunsuniuaontiulalamemds “npm install gulp -

a -

1 16 Walsunsugnianaumazaunsasenlivsedaleidu waldlunmsuieu

[

g” Ay

Y

sunuuldiendidulevesununwaduiluguuuulngiadu dagui 17 uasnadnsildazuand

aglusyuuulndiaduveaununnadiu dagui 18

& npm = [m] X

D:\MAY\CU\CU learning\THESIS>npm install gulp -g
fetchMetadata -> 304 s

JUN 16 nsantilvanlusunsuussgndniupeuaulaumedds “npm install gulp g”



@ Command Prompt — O X

Microsoft Windows [Version 10.0.10586]
(c) 2015 Microsoft Corporation. All rights reserved.

C:\Users\MAY>cd C:\Users\MAY\Desktop\ConvertUMLPROJ\gulp-example

C:\Users\MAY\Desktop\ConvertUMLPROJ\gulp-example>gulp convertToJson
(node:21532) fs: re-evaluating native module sources is not supported. If you an
e using the graceful-fs module, please update it to a more recent version.
[2: 1] Using gulpfile
21] Starting .
1] Finished ' ' after
] gulp-xml2json: xml\SDinput.xml

C:\Users\MAY\Desktop\ConvertUMLPROJ\gulp-example>

JUT 17 nssenldlusunsuuszendnunounulaiiieidsugiuuulng duaduges

Y

LRUAINAIAU
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"$": (
"xmi:type": "uml:Collaboration"

|
"xmi:Extension": [
{
Tl §
"extender": "Visual Paradigm"
|
"dummyModel": [
{
ot oA
"value": "true"
}
}
]
}
I,
"ownedBehavior™: [
{
neds f
"name": "InsuranceThesis",
"xmi:id": "CBGD7yqGAQACMASBK",
"xmi:type": "uml:Interaction"
},
"lifeline™: [
{
et A
"name": "¥ =rAgent",
"represents": "IhND7yqGAqQACMABo_ represents",
"xmi:id": "IhND7yqGRQACMASO",
"xmi:type": "uml:Lifeline"
}s
"xmi:Extension": [
{
moms 4
"extender": "Visual Paradigm"
"active": [
{
ngn. g
"xmi:value": "false"
}
}
1,
"stopped": [
{
nert d
"xmi:value": "false"
}
}
1,
"multiObject": [
{
el d
"xmi:value": "false"
}
}
i

5UN 18 dregeguuuuldaduvesusunmadiulannlusunsulssgnd

Y
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3.2. @519uNUNINAad
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v

Fupouiifunsadrsununmanailliidudiuniwesnuided Hosanununin
Aana szuansiisnana wevisdan wileauasanuduiussyninsmanaiianinsaduyszney
fanasaduldnan Tasnsadrsununimeana aglfiaTesdiofiitod Jadawsny d
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TWdiendidule Fadidhognslunisasisununneaianigui 19

JUT 19 fegsununmeaiantianesesielrdmisniueduues

31n3UN 19 wans LA UAIDE9lUNTAS NN INAATE BNfIREN T
® MobileCyberAgent azuanudutionana
® keycode AgLaALBNSTIRYDIAANA

® (0ginMCA AzuanSLTIDAUDIAATE
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<?xml version="1.0" "UTF-8"2>
EI<xmi:XMI xmi: s

I

http://schema.omg.oxg/spec/UML/2.0" xmlns:xmi="http://schema.omg.oxg/spec/XMI/2.1">
r="Visual Paradigm" exporterVersion="7.0.2">

"Visual Paradigm">

DifferentName="false"/>

1 <xmi:Documentation
4 B <xmi :Extension
<nickname e:
6 </xmi:Extension>
</xmi :Documentation>

<xmi:Extension ="Visual Paradigm">

<uml :Model na "KioI i oC" >
<uml:Diagram diagramTyp

i <xmi:Extension extend

mentation="" name="Class Diagraml" toolName="Visual Paradigm" xmi:id="T2EIragAUNimHgWB">

lassDiagram
="Visual Paradigm">

E <properties>
<ashowShapeStereotypeIconName value="true"/>
="true"/>

"true"/>

<ashowAllocatedFrom v
<ashowAllocatedTo val
<apmAuthor value="MAY"/>
<apmCreateDateTime value="1467621607154"/>
7601 <apmLastModified value="1467657456109"/>
<ateamworkCreateDateTime va

<apaintConnectorThroughLabel val
606 <ashowActivityStateNodeCaption =
<adocumentation htmlValue="&lt;htmlagt;s#13;&#10; &lt;headsgt;s#13;&#10; &lt;style type=squot;text/csssquot;sgt;s#l0;
760 <aeditable value="true"/>

<afollowDiagramParentElement value="true"/>

<aautoFitShapessSize "false"/>

<ashowTaggedValues valu
<ahideEmptyTaggedValues value="false"/>
<ashowStereotypes val "true"/>
<ashowPMIteration val "false"/>
<ashowPMPhase value="false"/>
<ashowPMDiscipline value="false"/>
<ashowPMVersion value="false"/>

JUT 20 feglndendiduloveununinaaid



@ Command Prompt — O X

Microsoft Windows [Version 10.0.10586]
(c) 2015 Microsoft Corporation. All rights reserved.

C:\Users\MAY>cd C:\Users\MAY\Desktop\ConvertUMLPROJ\gulp-example

C:\Users\MAY\Desktop\ConvertUMLPROJ\gulp-example>gulp convertToJson
(node:9052) fs: re-evaluating native module sources is not supported. If you are
u51ng the graceful-fs module, please update it to a more recent version.
Using gulpfile
Starting po
Finished ' ' after
gulp-xml2json: xml\CDinput.xml

C:\Users\MAY\Desktop\ConvertUMLPROJ\gulp-example>

ﬂﬁ 21 miLiﬁJﬂiﬁﬁﬂiLLﬂiiJ‘in‘&JﬂG]N’]UﬂE]SJ?J’]Ul@ULWE]L‘UaEJ‘L!i‘ULLUUIW@L%JUL%]?{‘LA“U@Q

LN UATNARE
{
WX SXMTY:: |
vem: {
"xmi:Documentation”: [{
"xmi:Extension": [{
"uml:Model": [{
"uml:Diagram": [{
=%

"diagramType": "ClassDiagram",

"documentation": "",

"name": "Class Diagraml"™,
"toolName": "Visual Paradigm",
"xmi:id": "T2EIragAUNimHgWB"

Y,
"xmi:Extension": [{
LB |
"extender”: "Visual Paradigm"
},
"properties": [{
"ashowShapeStereotypeIconName": [{
"em |
"value": "true"
}
31,
"ashowAllocatedFrom": [{
oo
"ValugTs “ELrusT
}
11,

21
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Y

UxmicXMER:  §

"$": {
"xmi:Documentation": [{
"xmi:Extension": [{
"uml :Model": [{
"sn: {
"xmi:Extension": [{

"ownedMember": [
{

el el el

goufoil |
"isAbstract": "false",
"isActive": "false",
"isLeaf": "false",
"name": "MobileCyberAgent",
“wisaibilaeyY: "poblicl,
"xmi:id": "ckOiragAUNimHgZzZC",
"xmi:type": "uml:Class"

},

JU7 23 lassaiegiduuealanavedununinaatanldlunuide
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"S": {

"name" :

"isAbstract": "false",
"false",
"false",

"MobileCyberAgent™,

"isActive":
"isLeaf":

"vyisibility":
"ckOiragAUNimHgZC",
"xmi:type":

"public",
WA ad
"uml:Class"

sU#l 24
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(3

hanIuan Uszan
xmi:id String
xmi:type String
name String
visibility Boolean

dl' v LY 4 [ [~ ) Y =3
Lm'eﬂ,mwaawasummiLLiJaqgiJLLUUIWaLﬁ]ausuaqLLmumWﬂmaLUuﬂma AR RNV
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public class MobileCyberAgent {

JUN 25 dregeguuuulidanaliannnisaseaa
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LATES19ENS VIR INHNUNINARNE

v03aa1a tneaviesuiuulndinduves

ST URILAarAad

{
I
"isAbstract": "false",
"isActive": "false",
"isLeaf": "false",
"name": "MobileCyberAgent",
"visibiTity¥: "publiec?;
"xmi:id": "ckOiragAUNimHgzC",
"xmi:type": "uml:Class"
1
"xmi:Extension": [{
"ownedAttribute™: [{
e d
"aggregation": "none",
"isDerived": "false",
"isDerivedUnion": "false",
"isID": "false",
"isLeaf": "false",
"isReadOnly": "false",
viysstagic: ™Ealsae™,
"name": "keyCode",
"type": “String id";,
Yvisibility": "private¥,
"xmi:id": "6évCiragAUNimHgZzZQ",
"xmi:type": "uml:Property”

JUN 26 Toyavetuen3ian
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wan3tan Uszam
xmi:id String
type String
name String
visibility Boolean

dieldnadnsvesniswlasguuuulndinduvesununmaanaiduwensdod sz

asrafuguuuulndann Feasuanadagui 27

public class MobileCyberAgent {

private String keyCode;

3.5. AnszinisanadayaludiuvesuionuasanuanonanurunIwAag
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"s": {

},

"isAbstract":
"isActive":
"isLeaf":
"MobileCyberAgent",
"visibility":

"name" :

xmi s ad

"false"™,
"false"™;

"public",
"ckOiragAUNimHgZC",

"xmi:type": "uml:Class"

"xmi:Extension™: [{
"ownedAttribute": [{
"ownedOperation”: [{
sge
"isAbstract": "false",
"isLeaf": "false",
"isOrdered": "false",
"isQuery": "false",
"isStatic™: “Ealse"™,
"isUnique™: “true",
"name": "loginMCA",
"wvisabilityY: Tpubiic®;
"xmi:id": "V_KiragAUNimHgZzZa",
"xmi:type": "uml:Operation”
},

JU7 28 Joyaveauiion
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(3

AN Uszam
xmi:id String
xmi_type String
name String
visibility Boolean
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public class MobileCyberAgent {

private String keyCode;

public String loginMCA() {

JUT 29 fpgneguiuulndarnidilaninnisasnaudion
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"message®: [
{
{
REE: |
"name": "loginMCA (user, password)",
"receiveEvent": "FRKT7yqGAQgACMBIW",
"sendEvent": "FRKT7yqGAgACMBEV",
"xmi:id": "FRKT7ygGAgACMBfU",
"xmi:type": "uml:Message"
|
"signature": [{
|
"xmi:id": "FRKT7yqGAQACMBfU type",
"xmi:type": "uml:Action"
}
¥,
"xmi:Extension": [{
e
"extender": "Visual Paradigm"
"number": [{
=srz
nginicwvalue™: "™l ae
}
31
"asynshronous™: [{
o
"xmi:value": "false"
}
3,

U 30 Yeyaveinisiudedoya
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M50 4 SeasdgaveduUsznevlulaniasinisiudaayavedlananildlunuidy

wonsuan Uszum
xmi:id String
xmi:type String
name String
covered Array
receivebvent String
sendEvent String

nadnEAl gt uneutozfulidainuusaraana Insusdazaanaazseneuse
G?iaﬁuaaﬂmaiamﬁﬂmmé’uﬂ’us‘iwdwﬂmaﬁ’umﬁudqsﬁm&a Tneaziluenstanfivsuonds
ANUFURUSUDILARYEIUVDIAANE ﬂﬁa'q“ﬁa;ﬂaf\]ﬂ%l,t,aw%ﬁ’;ﬁﬁ%d’l “sendEvent” Lagn1s
Sutoyaurlduonitniiitod “receivebvent” asuoviiwitasuansdsdoyailddedoya

waneanalauazaandladupaianiudoya

public class MobileCyberAgent {

private String keyCode;

public String loginMCA(String user, String password) {

return loginMCA;

UM 31 shegegduuulidaniliainnissudsdeya
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{

},

"fragment": [

|l$ll: {
"interactionOperator": "alt",
"name" :
"xmi:id": "1ZjT7yqgGAQACMBhB",

"xmi:type": "uml:CombinedFragment"

"ownedMember": [

{

"S": {
"name": "ifKeyCodeT",
"xmi:id": "LZjT7ygGAQACMBhF",
"xmi:type": "uml:InteractionOperand"

},

"covered": [

{

},
{

"CombinedFragment2",

|l$l|: {

"xmi:idref": "iIdD7yqGAQACMASA"
}
"Sll: {

"xmi:idref": "7.dD7yqGAQACMASI"

JUN 32 Teyavesiouly
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wonsuan Uszuam
xmi:id String
xmi:type String
name String
covered Array
interactionOperator String

"fragment": [

{
e A
"interactionOperator™: "loop",
"name": "CombinedFragment",
"xmi:id": "S5cS5T7yaGAGACMBgK",
"xmi:type": "uml:CombinedFragment"
},
"ownedMember": [
{
neme 4
Tname™s “EOT™;
"xmi:id": "zcS5T7ygGAgACMBgO",
"xmi:type": "uml:InteractionOperand"
},
"covered": [
{
o o
"xmi:idref": "iIdD7ygGAQACMASA"
}
1
{
ors o
"xmi:idref": "7.dD7ygGAQACMASI"
}
};
{
nare q
"xmi:idref": "GYij7ygGRAQACMBKW"
}
|
{
ot
"xmi:idref": "0Ovij7yqgGRAQACMBKL"
}
}

1%
[ o

JUT 33 Jouavediug
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31N3UN 33 wansieaud (loop) tldladureukuNINa1dU Faguansdiulsenay
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wansuan Uszum
xmi:id String
xmi:type String
name String
covered Array
interactionOperator String

"fragment": [
By

"interactionOperator": "alt",
"name": "CombinedFragment3",
"xmi:id": "g6jL7yqgGAgQACMBlz",
"xmi:type": "uml:CombinedFragment"

},

"ownedMember": [

{

" s " = {
"name": "switchPSA",
"yxmi:id": "c6jL7yqGAQACMB13",
"xmi:type": "uml:InteractionOperand"

}r
"covered": [
{
w5 A
"xmi:idref": "GYij7yqgGAQACMBKW"
}
3
{
neme d
"xmi:idref": "0vij7ygGAQACMBKL"
}

JU 34 Joyavesaindina
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IN3UT 34 uansfeadnding (switch case) IrldladuvesununIEIRy Fazuans
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AN 7 S19aLunveddluUsEnausaslulASIAs9EINTLAAYBLANANN T RN UAT 8

wonsuan Uszum
xmi:id String
xmi:type String
name String
covered Array
interactionOperator String

-dl 1 v 2 = -ﬂl o 1 1
anAnanluteduwansdaiaulvlumana Tagaziiuiwansdrusenaveaaly

1Asaas19vadlana N ludIuveIeamasuI i

if (keyCode == "T") {

} else if (keyCode == "F") {
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Prefuihinasindulinen Jamaansilaazduguuuulngann daguin 36

public class KeyCodeService {
public String putKeyCode (String keyCode) {

if (keyCode == "T") {
String keyCode = mainMenuService.intoMainMenu() ;

} else if (keyCode == "F") {

return keyCode;

JUN 36 fvgaguuuulildann
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|£] UML JAVA CODE GENERATOR = [m] X

Browse SD

Browse CD
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1) Sequence Json Path
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5) Generated Code Path
wanasazideaveadunalunisiieanvesgukuulng N
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7) Code Generation
wanaUasidudnszulunIsuYeINIsLUadlan
8) Uu Generate Code
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9 ﬁm Open Generated Code Folder
el adumasildasiuiinvesguuuulndain
10) ﬁm Generated Code Summary Table
Wiethludmaasuveanisudaslén
11) Y View Generated Code
euanslanannfildainnisulaseinssuueenunalnmiingg
12) Yu Clear
Lﬁaawﬁa;ﬂaaaﬂmﬂmﬂwaﬁgwm
13) Yy Exit
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[£] UML JAVA CODE GENERATOR — O X

JUTN 39 nihveiATesilovemaaglvainmsuuadlanainm

N30T 39 uantmonaasUreaadesilel Tnsazuanseasdondell
1) #1979 Name
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[£] UML JAVA CODE GENERATOR — O X

Mobi:leCybeAgent
KeyCodeService
MainMenuService

CustomerService

public class WebCyberAgent {

MobileCyberAgent mobileCyberAgent = new MobileCyberAgent();

PolicyStatusService public String register(String user, String password, String agentld. String cardid) {

String register = mobileCyberAgent.loginMCA(user, password);

return register;

}

U1 40 11981AT8HBYRINITUAAIHALANIIN
1n3UT 40 uansminvenaaguvedmseslell lnsazuanisngagidensiil
1) Generated Class
wanteveIAataisiuandaNuduNusTulnaadu
2) Generated Java Class
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|£] UML JAVA CODE GENERATOR = a X

CI\Users\MAY\Desktop\ConvertUMLPROJ\JSON\SDinput.json] Browse SD
C\Users\MAY\Desktop\ConvertUMLPROJ\JSON\CDinput.json Browse CD

C:\Users\MAY\Desktop\Convert UMLPROJ\JAVA H Locate Code Folder

Open Generated Code Folder Generated Code Summary Table View Generated Code
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S96 Adert

1: mgeieduser. pamword, agentld, cardbd)

1.1: lognM CAYuser, passward)

1: cetun lagMCA

2 pueCordofayCote)

=4

(e 1510, 4))

eyCate = T

24 imaanMen}

MO8, pofcySuatas)

ferCods =7

7.0.1: mium manDsta

21.1.1: gePolcySuus(policySistus)

]

[paicySumus = A
2 policySiahusString = s

3.1 retum polcySaneSring

[paicySumus =87
4: polkcySumsStang = "Vaduin Bun e

4.1: reum paicySaneSring

[palicyStus = 'C]
5 paicySimSteng = iU

5.1:retum polcySakeSring

fpaleySusus = 0]
6 poicySumusStang = “srenTa-

6.1: retum paicySatsSrng

7 mtum piicyS eeSring

8:mium keyCode

9 mtun mgter

JUT 42 MsasaurunmaIfumeLeseaiodriamsnugduuLes
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1 <2%xml version="1.0" encoding="UTF-8"2>

2 El<xmi:XMI xmi:version="2.1" xmlns:uml="http://schema.omg.org/spec/UML/2.0" xmlns:xmi="http: .omg. o A
3 o <xmi:Documentation exporter="Visual Paradigm" exporterVersion="7.0.2">

isual Paradigm">

5 <nickname exportedFromDifferentName="false"/>

=l <xmi:Extension extende

6 | </xmi:Extension>
7t </xmi : Documentation>
<xmi:Extension extender="Visual Paradigm">

<uml:Model name="InsuranceThesis" xmi:id="00iD7yqGAGACMAZS">

<uml:Diagram diagramType="InteractionDiagram" documentation="" name="InsuranceThesis" toolName="Visual Paradigm" xmi:id="gBGD7yqGAGACMASG"
<xmi:Extension extender="Visual Paradigm">
<properties>
ereotypel value="true"/>
<ashowAllocatedFrom value="true"/>
<ashowAllocatedTo value="true"/>

<apmAuthor value="MAY"/>
<apmCreateDateTime value="1464445536257"/>
<apmLastModified value="1467657064764"/>

¥ A
<ashowPackageNameStyle value="0"/>

<ateamworkCreateDateTime value=

<ashowConnectorName value="0"/>
<apaintConnectorThroughLabel value="0"/>
<ashowActivityStateNodeCaption value="65535"/>
<adocumentation htmlValue="&lt;htmlagt;&#13;&#10; &lt ;headsgt;&#13;&#10; &lt;style type=&quot;text/css&quot;&gt;&#l0;
<aeditable value="true"/>
<afollowDiagramParentElement value="true"/>
<aautoFitShapesSize value="false"/>
<ashowTaggedValues value="false"/>
<ahideEmptyTaggedValues value="false"/>
<ashowStereotypes value="true"/>
<ashowPMIteration val false"/>
<ashowPMPhase value="false"/>
<ashowPMDiscipline value="false"/>
<ashowPMVersion value="false"/>

qi s ¢ Py o °o v v = A a o
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1 <?xml version="1.0" encoding="UTF-8"2>

FI<xmi:XMI xmi:version="2.1" xmlns:uml="http://schema.omg.oxg/spec/UML/2.0" xmlns:xmi="http://schema.omg.oxg/spec/XMI/2.1">

3 o <xmi:Documentation exporter="Visual Paradigm" exporterVersion="7.0.2">
4 f[ <xmi:Extension extender="Visual Paradigm">
5 <nickname exportedFromDifferentName="false"/>
6 </xmi:Extension>
7 </xmi :Documentation>
8 <xmi:Extension extender="Visual Paradigm">
<uml:Model name="CD" xmi: oc">
<uml:Diagram diagramType="ClassDiagram" documentation="" name="Class Diagraml" toolName="Visual Paradigm" xmi:id="T2EIraqAUNimHgWB">
<xmi:Extension extender="Visual Paradigm">

<properties>
<ashowShapeStereotypeIconName value="true"/>
<ashowAllocatedFrom value="true"/>

true"/>

<ashowAllocatedTo value:
<apmAuthor value="MAY"/>
<apmCreateDateTime value="1467621607154"/>
<apmLastModified value="1467657456109"/>
<ateamworkCreateDateTime value="0"/>
<ashowPackageNameStyle valu o"/>
<ashowConnectorName value="0"/>

<apaintConnectorThroughLabel value="1"/>

<ashowActivityStateNodeCaption value="65535"/>

<adocumentation htmlValue="&lt ;html&gt;&#13;&#10; &lt ;headsgt;&#l3;&#10; &lt;style type=&quot;text/css&quot;&gt;&#10;
<aeditable value="true"/>

1609 <afollowDiagramParentElement value="true"/>
7610 <aautoFitShapesSize value="false"/>

1611 <ashowTaggedValues value="false"/>

7612 <ahideEmptyTaggedValues value="false"/>
7613 <ashowStereotypes value="true"/>

7614 <ashowPMIteration value="false"/>

7615 <ashowPMPhase value="false"/>

7616 <ashowPMDiscipline value="false"/>

7617 <ashowPMVersion value="false"/>
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[_3_*‘ gulpfilejs X ‘

1 var gulp = require('gulp'):;

2 var xml2json = require('gulp-xml2json');
3 var rename = require('gulp-rename');

4

5 gulp.task('convertTodson', function () {
6 gulp.src('src/**/SDinput.xml')

7 .pipe(xml2json())

8 .pipe (rename ({extname: '.json'}))
9 .pipe(gulp.dest('dist'));
10 1)

'
[

JUT 46 Mdsnisudassuuuuldienddulofugiuuulndndursawmunimaisiu

r_i‘ff‘ gulpfilejs X ‘

1 var gulp = require('gulp'):;

2 var xml2json = require('gulp-xml2json');
3 var rename = require('gulp-rename');

4

5 gulp.task('convertTodson', function () {
) gulp.src('src/**/CDinput.xml')

7 .pipe (xml2json())

8 .pipe (rename ({extname: '.json'}))
S .pipe(gulp.dest('dist'));
10 P

'
o
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st o XME™:
u il
"xmi:Documentation": [{
"xmi:Extension™: [{
"uml:Model": [{
"uml:Diagram": [{
R ¢
"diagramType": "
"documentation": ,
"name": "InsuranceThesis",
"toolName": "Visual Paradigm",
"xmi:id": "gBGD7yqGAgACMASG"
},
"xmi:Extension": [{
roe: {
"extender": "Visual Paradigm"
"properties™: [{
"ashowShapeStereotypeIconName": [{
s~z |
"value": "true"
}
31

JUN 48 sUsuulidadunlannmdnisudassuuuulngrasununinady

{
BxmisXME": §
wor: §
"xmi:Documentation™: [{
"xmi:Extension": [{
"uml :Model": [{
"uml:Diagram™: [{
S8HE 4
"diagramType": " Lsg@gi&:",
"documentation™: "",
"name": "Class Diagraml",
"toolName": "Visual Paradigm",
"xmi:id": "T2EIragAUNimHgWB"
O
"xmi:Extension": [{
M o
"extender": "Visual Paradigm"
)},
"properties": [{
"ashowShapeStereotypeIconName": [{
wemE

"value": "true"
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[@ WebCyberAgentjava X '

1 public class WebCyberAgent {
2

3

B

5

6

7

8 }

’g‘dﬁ 50 Aanavae “WebCyberAgent”

P MobileCyberAgentjava X

1 public class MobileCyberAgent {
2

3

e

S

6

7

8 }

gih?i 51 Aanavae “MoileCyberAgent”

5

KeyCodeServicejava X ]

public class KeyCodeService {

W~ o U s W N

gﬂﬁ 52 panaves “KeyCodeService”
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[a)MainMenuService.java X

1 public class MainMenuService {
2

3

4

S5

6

7

8 }

g‘dﬁ 53 AaN@vad “MainMenuService”

[a) classes\...\CustomerService.java X

public class CustomerService {

W -1 o s W N

g‘dﬁ 54 panaves “CustomerService”

[a) classes\...\PolicyStatusService.java X

public class PolicyStatusService {

W 1 o s W N

gﬂﬁ 55 panawes “PolicyStatusService”
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[@ MobileCyberAgentjava X ‘

public class MobileCyberAgent {

private String keyCode;

W 1 o s W N

}

U7 56 wonsTuwmludiuniiivesnaia “MobileCyberAgent”

Ld MainMenuServicejava X |

public class MainMenuService {

private String name;
private Date mob;
private String policyStatus;

W -~ o s W N

}

{ & ! =

JUN 57 won3iadniludiumnilavesrana “MainMenuService”
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B WebCyberAgentjava X

public class WebCyberAgent {

public String register () {

W J o W N

5U71 58 Luilenues “WebCyberAgent”

B MobileCyberAgentjava X

public class MobileCyberAgent {

private String keyCode;

public String loginMCA() {

W o <o o W N

U7 59 Luflenues “MobileCyberAgent”

BKeyCodeService.java X ‘

public class KeyCodeService {

public String putKeyCode () {

W 1 o s W N

U7 60 wifienmes “KeyCodeService”

50



[&) MainMenuServicejava X

W W~ o o W N

I~ =
(R )

public class MainMenuService {
private String name;

private Date mob;
private String policyStatus;

public String intoMainMenu () {

SUM 61 wilenvad “MainMenuService”

Y

B classes\...\CustomerService,java X

W < o s W N

public class CustomerService {

public String getCustomer () {

E‘Uﬁ 62 WN9AUDd “CustomerService”

[a; classes\...\PolicyStatusService.java X

W~ o s W N

public class PolicyStatusService {

public String getPolicyStatus()

{

gﬂﬁ 63 Wanvee “PolicyStatusService”
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@ WebCyberAgentjava X

1 public class WebCyberAgent {

2

3

4 public String register (String user, String password, String agentlId, String cardId) {
5

6 String register = mobileCyberAgent.loginMCRA (user, password);
7.

8 return register;

9 }

10

21 }

JUN 64 AnudNiusSuasAana “WebCyberAgent”

[ MobileCyberAgentjava X

1 public class MobileCyberAgent {

2

3 private String keyCode;

4

5 public String loginMCA(String user, String password) {
6

7 String loginMCA = keyCodeService.putKeyCode (keyCode) ;
8

9 return loginMCA;

10 }

11

15 }

JUT 65 anuduiusuaspana “MobileCyberAgent”
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[&KeyCodeService,java x

1 public class KeyCodeService {
2

3

4 public String putKeyCode (String keyCode) {
5

6

7

8 return keyCode;

9 }

10

11 }

SUN 66 ANUFURUSYDIAANE “KeyCodeService”

Y

BMainMenuService.)ava X l

1 public class MainMenuService {

2

3 private String name;

4 private Date mob;

S private String policyStatus;

6

7 public String intoMainMenu() {
8

9 String mainData = customerService.getCustomer (name, MOB, policyStatus):
10

11 return mainData;

i2 }

i3

14 )

JUN 67 Anuduiusuaseana “MainMenuService”

I__d>cIasses\..\CustomerService.java X l

a public class CustomerService {

2

3

4 public String getCustomer (String name, Date MOB, String policyStatus) {
5

6 String customer = policyStatusService.getPolicyStatus(policyStatus);
7

8 return customer;

9 }

10

11 }

JUN 68 anuduiusuesmana “CustomerService”
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P classes\...\PolicyStatusService,java X |

1 public class PolicyStatusService {

2

3

< public String getPolicyStatus (String policyStatus)
5

6

7 return policyStatusString;

8 }

9

10 }

{

JUN 69 AnudNiusvasnana “PolicyStatusService”

54

N7 64-69 azuansgUnuulanasvesuneailanuduiusiuaataus

azAa1d SwdansTudadeyaseninseana tngvslianuduiusivununnadiuuae

LEUNTNARANANINANIDAU19A U

10) n1sBasiengUsuulndaduresnunmawuludiuvesiouly tieaindeyad

Wuvselomnd wazianuduiusunldlunisadadoulanazUsznavldmeoea

s a A g 1 A o o so A A v 1 =
WDITLUNN ‘Vl’NLa’e]ﬂLLaS’Ju‘ZﬂGUENLLWﬁZﬂﬁWﬁVINﬂ?WNﬁNWUﬁﬂULﬂau‘lﬂﬂlﬂﬂaﬂjﬂ\‘]

‘é | a v &I Y o ¥ U L ¥ 1
Feludruvadlusunsuvesnudeiliinisaianuduiusivedlusuvedlass

A4519999LAN31N

[@ KeyCodeServicejava X

1 public class KeyCodeService {

2

3

4 public String putKeyCode (String keyCode) {
5

6 for (1 = 1; i >= 10; i++) {

7

8 if (keyCode == "T") {

9

10 String keyCode = mainMenuService.intoMainMenu () ;
11

i2 } else if (keyCode == "F") {
13

14 }

15 }

i6

4.7 return keyCode;

18 }

19
20 }

SUN 70 aananidReulvvesesaimefiuiiniuag e



[d; classes\...\PolicyStatusServicejava X

1 public class PolicyStatusService {

2

3 public String getPolicyStatus (String policyStatus)
4

S String policyStatusString = "";

6

7 switch (String input) {

8 case "A" :

S policyStatusString = "2180NA"
10 break;

1k b case "B" :

12 policyStatusString = MASURNSIANKILD"
i3 break;

14 case "C" :

15 policyStatusString = "LNAUNWAW"
i6 break;

17 case "D" :

18 policyStatusString = "HIMUMATIN"
19 break;

20 }

21

22

23 return policyStatusString:;

24 }

25

26 }

JUN 71 pananiiReulyvesaindiaa
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[@ WebCyberAgentjava X |

1 public class WebCyberAgent {

2

3

4 MobileCyberAgent mobileCyberAgent = new MobileCyberAgent();

S

6

7 public String register (String user, String password, String agentId, String cardId) {
8

S String register = mobileCyberAgent.loginMCA (user, password);
10

11 return register;

i2 }

U7 72 nldannves “WebCyberAgent”



B MobileCyberAgentjava X

W W o s W N

LR S SO S S
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public class MobileCyberAgent {
private String keyCode;

ReyCodeService keyCodeService = new KeyCodeService();

public String loginMCA (String user, String password) {
String loginMCA = keyCodeService.putKeyCode (keyCode) ;

return loginMCA;

U7l 73 Tnldannves “MobileCyberAgent”

Y

[&KeyCodeService.java x |

1

W w o U!sWwN

LT T N O o Y S S S = = S =T oy
BW N O WD e WO

public class KeyCodeService {

MainMenuService mainMenuService = new MainMenuService ()’

public String putKeyCode (String keyCode) {

for (i = 1; i >= 10; i++) {

if (keyCode == "T") {

String keyCode = mainMenuService.intoMainMenu():;
} else if (keyCode == "F") {
}

return keyCode;

5U71 74 TWd9171989 “KeyCodeService”




[@ MainMenuService java X

W W J o s W N

L S S S = S
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public class MainMenuService {
private String name;
private Date mob;

private String policyStatus;

CustomerService customerService = new CustomerService();

public String intoMainMenu () {

String mainData = customerService.getCustomer (name, MOB, policyStatus);

return mainData;

sUR 75 1837171199 “MainMenuService”

Y

E}Sclasses\.‘,\CustomerService.java x |

L
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11
i2
i3
14

public class CustomerService {

PolicyStatusService policyStatusService = new PolicyStatusService();

public String getCustomer (String name, Date MOB, String policyStatus) {
String customer = policyStatusService.getPolicyStatus (policyStatus):;

return customer;

g‘dﬁ 76 897171999 “CustomerService”




[d) classes\...\PolicyStatusService.java X |
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public class PolicyStatusService {
public String getPolicyStatus(String policyStatus)
String policyStatusString =
switch (String input) {
case "A" :
policyStatusString
break;
case "B" :
policyStatusString
break;
case "C" :
policyStatusString
break;
case "D" :
policyStatusString
break;

return policyStatusString;

gﬂﬁ 77 llda111vee “PolicyStatusService”
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UML. Available from:

http://www.sparxsystems.com/downloads/resources/booklets/uml_dictionary.

pdf.

Sequence Diagram. Available from: http://www.uml-diagrams.org/sequence-

diagrams.html.

Class Diagram. Available from: http://www.uml-diagrams.org/class-diagrams-

overview.html.
Visual Paradigm. Available from: http://www.visual-paradigm.com/.

Vadakkumcheril, T., M. Mythily, and M.L. Valarmathi, A Simple

Implementation of UML Sequence Diagram to Java Code Generation through
XMI Representation. International Journal of Emerging Technology and
Advanced Engineering, December 2013. Volume 3(lssue 12).

Usman, M. and A. Nadeem, Automatic generation of Java code from UML
diagrams using UJECTOR. Int. J. Softw. Eng. Appl., 2009. 3(2): p. 21-38.

Object Management Group, Unified Modeling LanguageTM (OMG UML).
Superstructure Version 2.4.1, OMG, Inc., Aug. 2011.
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http://www.uml-diagrams.org/sequence-diagrams.html
http://www.uml-diagrams.org/sequence-diagrams.html
http://www.uml-diagrams.org/class-diagrams-overview.html
http://www.uml-diagrams.org/class-diagrams-overview.html
http://www.visual-paradigm.com/
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#5 Node,js Setup = X

Welcome to the Node.js Setup Wizard

The Setup Wizard allows you to change the way Node.js
n ‘ e features are installed on your computer or to remove it from
your computer. Click Next to continue or Cancel to exit the
@ Setup Wizard.
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ﬁ Node.js Setup = X

Custom Setup

Select the way you want features to be installed. n ‘ng c

Click the icons in the tree below to change the way features will be installed.

EER=Ta] Node js runtime Install the core Node.js runtime
&3~ npm package manager (node.exe).

E)~| Online documentation shortcuts
# Q'| Add to PATH

This feature requires 0KB on your
hard drive. It has 0 of 2 subfeatures
selected. The subfeatures require 0KB
on your hard drive.

Reset Disk Usage Back Cancel
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5 Node js Setup - X

Completed the Node.js Setup Wizard

Click the Finish button to exit the Setup Wizard.
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@ Command Prompt = O X

Microsoft Windows [Version 10.0.10586]
(c) 2015 Microsoft Corporation. All rights reserved.

C:\Users\MAY>node -v
v6.2.0

C:\Users\MAY>npm -v
3.8.9

C:\Users\MAY>
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Ei_i gulpfile.js
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https://www.jetbrains.com/idea/download/#section=windows
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Welcome to the IntelliJ IDEA Setup
Wizard

This wizard will guide you through the installation of IntelliJ
IDEA.

It is recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

Next > Cancel
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Q Intelli) IDEA Setup -

Installing
Please wait while IntelliJ IDEA is being installed.

Extract: kotlin-compiler.jar... 14%

-

< Back Next > Cancel
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£® Intelli) IDEA Setup

Completing the IntelliJ IDEA Setup
Wizard

IntelliJ IDEA has been installed on your computer.

Click Finish to close this wizard.

Run IntelliJ IDEA

< Back Cancel
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