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Peerawut Luengruengroj : Stubs and Drivers Generator for Class Integration Testing
from Sequence and Class Diagrams. Advisor: Assoc. Prof. TARATIP SUWANNASART,
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During software development, each programmer may not finish coding
simultaneously. Meanwhile, waiting until all programmers complete their work is a wasting of
time, so the testing process should be started right after some of the source code is
completed. Stubs and drivers are used for replacing unfinished modules. Since they are
throwaway code—in other words, they are non-reusable code, it takes a significant effort to

produce.

In our previous research, the stub-and-driver generators using sequence and class
diagrams was proposed; however, there are some limitations regarding generating stubs and
drivers for abstract classes, inner classes, and interfaces. Testers are also allowed to select just
a single class under test at a time, and the generator is only capable of generating stubs and
drivers. Another point is that test input values are not generated. Therefore, this research aims
to solve those limitations. To generate stubs-and-drivers source code, first, the sequence and
class diagrams are imported in XML format to create a call graph. Next, testers select a group
of classes under test. Then, all required stubs and drivers are identified and generated from
those selected classes. Test input values and expected results for the drivers are randomly
generated. Finally, these stubs and drivers are exported as source code files and sent to
perform class integration testing with three case studies. The result shows that these stubs can

replace those unfinished classes.
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FUN V-1 UNUATNEINU EXAMPLEL XM wocevvverrriiiceeneeseeseieeeseeesssssssmeesssesssssesenessnenees 112
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Ui 1
uni

1.1 anudunuazanudrfgassdem

v

nsnaaauraNdwsidutunaunialuntsimuirendws Inedingusrassiamumi

9

ToRAnaInvaIenALIsNgIrsey (1] waziieussiununmueswenduisiiduneeusuls

o w

nsvadeurendussadutunounisiiddalunszuiumsimunsendiog
Tunsruaunmsiauigenfuasaeiluma (V-Model) [2] fitunounisesnuuuids
az1dun (Detailed Design) %aﬂusﬂgumauﬁaamwwa@a (Module) ’Lm%qﬁmﬁaﬁﬂlﬂﬁms
fimunfusiaduatiu (Source Code) Tudunauiaziinisldununmegidunea (UML -
Unified Modelling Language) $1aean15eenuuuiitelfifiusisazidonvassensnisanniy

Tnglduuuninaang (Class Diagram) Wandlassaseueumazaaid (Class) wagANUEUNUS

£%
LY

3¥IN9AANE UDNAINUTINSITUNUAINEIFU (Sequence Diagram) Tun1suansnisisenld
NULNEA (Method) s¥INeAatadiaIfuraInIsisentduy Tudunauilfaiinszuiunisnyin
mvAtuAsdUnUNISINIENNTNAGEUAIUERE (Unit Test) ienaaausiaduatunasaIn
AISHRIULASIAY
dMSUMINAERUEIULREURILONAKISANAUIAIE NI TR BENALIT BTN UY 113
neaavaziunIIvnassunltiuionvausazeaia e liufonraituyinaulasnsIaday
HAaNENLAR1NN199191U (Actual Result) 1159 UNAaNENA1ANTS (Expected Result)
- ' = & ey 24 & & ! v
v3ald [3] Felumdnuluatedy vendwisnegnielinismaaeu (Software under test)
91998 UTENDUAILABNATIUIUNIN Lazhaaznanenaiinisisenldwfiondy o lurand
a o = A % Y] & & 1 Y v a v
Weniunsenaadu § fie lunisiauigendiisussasadneulusiunsu (Programmer) 191
15UAUAUADWTINNTINLDAUY WA UTENINNITHAIUT TN gULUSENTULAREAUDNILTLU
TWsunsuwmazdruaialinoudu mndessednlsulusunsunnawdeulusunsuiasadu 3
Sun1sVeaaUalIUgasazllUNISIEsET NSNAdUTISUTUNL RS AUt UUNIE dUsTRIUN
< & v a a ] ] =~ |
W@598U innAaanelanisneaau (Class under test) IN1S38NITINULTNIOAVDIAANEDULH
Aanamantud iy liasasinsadesiaduatuvesnatamaiunilassasianilounu
wallffsndunisvinaula 9 SgenissuatazdrInauvnty AatdmaItulsenINd@fy
(Stub) [1] wazlurazifeadumnufiesluraanigldnisnegeugnidenldlnenaiaduuas
Aanawatudgnitmunliiasaduasinsaissiadiuatuvesranamantuiennsentdi -

= 4 I 3 a I s .1 . 1 [ v
Nonveinatan1elinisnadsy AanaaItusenI1lasiIes (Driver) [1] p819l5NAUT WA
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Fuaduvespaanariiuniion snegeulusiaduatudenan (Throwaway Code) [1]
Gasosldanuneneu (Effort) Tunsassduinusgnlfifissaaufenaylianusminluldly
Tasamsdu 9 ¢ meiansiasuatuinanimsidamumenealunstauilides i

9119147398 Stub and Driver Generator for Object-Oriented Software Testing
Using Sequence and Class Diagrams [4] §33ldlauadiasisaduuaglaiiies (Stub and
Driver Generator) ei’m%’umimaauiﬂil,l,ﬂimﬁl,%aumﬂmm@ﬁmqmﬂLqumWﬂmaLLaz
WHUNNENAU LABRa519 (Generator) avas1esanuatuvesanulalasiiasdmsunngau
ﬁmamEf[,éfmimaauﬁ;:imaamﬁaﬂ Im‘immzﬁmLuﬁamﬁgﬂﬂmamEﬂéfmwmaam‘%ﬂ%’
wavieniiSenlduiennigluratanialdnsmegeuainnsvnsSenlday wassadsey
a5restaduatulnesedsanuiieondniuass (Method signature) vewfionmaniuly
wHuAINAaNE aedlsinufiadiefinuitedinandiaueiives inlunisadsaduazlag-
LBSENMSUAAIEUINGTTH (Abstract class) maanielu (Inner class) Lagduinasina
(Interface) Wenaniimadasnansesdunisadisasunarlaseidmiunnaounaaniels
nMsveaeULisInanaRevintuay fhadstanan s sinadsasuarlage st Tl
ausaasensainaaaula

INNNSANWINUIIETLNYITDY [5-13] WUIEIUIS50E51adULaLlnsIasaINAaId

'
=

wsssy rananely wazdumesmaldlaglldesfiansiaduatiu uenainissamnsoasng
ﬂsaiwmaamﬁaﬁmaauﬂmaﬁqﬂzmiéfmﬂsﬁau”aﬁﬁasmai’ﬁmmmmumwamauaumumw
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ATeiifigauszasdifionaunfiadeaiuuarlasinefiinsudladodifnues
MAunounin [4] Tnewauiiadidisesunsmegeunatanieldnismeaeuiidunana
U554 Aatan1ely wazdumesina saudesiausasslisessunsngeunananialanig
mmaaummdmﬁmmaLLaza’lmma%’Nsﬁa;ﬂamaaULﬁ@iﬁé’fmaammamalé’fmimaau
fanaite
1.2 dngUszasAUIzaiAvasuilY

1. Wierauefadeasiu 1n3nes Laznsdinad@euanLHUY AN FULAZUNUAIN
AaNd

2. ianauniaseasu 1nsies Laznstine@auannLNUATNAIRULALLNUATNARE
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1. usunmadusazusunmeaaiiudeyatiitazedlusuveslidlondiduusai
4319910 UsuN 5 Visual Paradigm TA8WHUAMNAIGULATRHUAINAA @Rl AANTR
Fosieluil
1.1 LHUAMEIAULAZLNUNTNAR AR DI80NLUUYNABIAIUNENNITOBNWUY
Weing [2]
1.2 WHUNWEIRURAZ N UAIARIATIAIdDAAT DI TY
1.3 aanaluusunmardudeaduniafe (Unique) meluusunimaana
1.4 waaaneunduniglussuninddusoaiidelsidniu
1.5 Minpoudtudosdidunaisuifisuassnieduystuaaediviidy
i n > 0 Tneduusinandendumaardsnduiivnngluuunmdduiiy
1.6 minaeuftudesliifudeuluusznau (Composite condition) Wy n>0
&& n<100
2. fhasreiauaninsadwielud
2.1 naaouanu1sad il den g1 unoavo WNUN NEITULAZ U UA TN
Aanalivnsdiusieyseaugly (User Interface)
2.2 {MAREUAINITIRONUNUANEFTUTFBINITNAGDU UNUAINAATAT
Aendes uazaananeldnmanaaeunelunsunwdduiidenldinudsouszanugld
2.3 fhaannsauansstasuatiuiansiudusouszanugld
2.4 gvaasuannsauntusiasuaturudusteUssauldla
3. fhassanunsnadasuuarlaneslnefideuluselud
3.1 faaevannsnidenaaameldmavagouldiausd 1 aaratululnedes
Feonmeldusmunmgduiievindy
3.2 lunsalfifmaaeuidenaaraniglénisnaasuiiinisensdefaununin
dudu fnaaeuseniiiununwadusanangiaaiiee
3.3 Msasnasukaglniilaiasiansananiaunnasunelinismaaey
ity Taglafansanfaununinddudy
3.4 fhassazsesfunisaisiasuatuasuiaglasesiuniwam
1. yAfeUszidunalasnimadeuaduuagladineffuszuvedeosaussuuiile

negaunasuazlnsiasnasiIndasisauisaviuinuaatandaimui laasala
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1. AnwramAdeduuuy [4] Wiednsgimanuansn dediiauazgaiifessuuss
voupsosiefiwauilunuidesnan

2. Anwuamslunsnadeunanawinsssy Aataniglu Lazdunesive

3. ANYLLINITUNTAS 19N SEUNAFDUIINLNUATNEIAY

4. MUUALUIAALAZYDULIAVDINUITY

5. Jnsgiuazoonuuuilsitumsldnuiieusulgssate sufsduseussanugld
AfossuUsvidoaiadiniiy

6. Waudadsmenneitunsuninlaenmsifivauaiusanazilsidunisldau
aufloonuuuly

7. nagoudadiefignitauniy Hansmeaevilsiduiiaddlng wagnisimaany
LuUUanaay (Regression Test) waruhladeRinnanafinuseninanisvagey

8. ajUuavUssliunanTideuasalauawuy

9. IV FULRLIMENTNUSLALUNAINNITIYINIS
1.5  Uslewiifiaainazldsu

1. fhad1eadunazln S50 nUELANE T UL S LHUANAR AT 5095 UNITNAFOU
pananieldnisneaeufiuinnimisaatd sudiratafifunatauiusssy rananiely was
dulmesina

2. uwmemsadunsdinaaaulaglifoyanuaua LAz IR AYI Y

3. WA NNNSESNNTUNAABUINNASAADUATUN S TULNUATNEIRU
1.6 UNAMAMSIVINSTLASUNSARLT

ATl sudmden AR DuunAIIIN1939In151389 “Stubs and Drivers
Generator for Class Integration Testing using Sequence and Class Diagrams” 1 a ®
#9790 Wdes0alsad warsn39ing aissaenans lun1suseyudvinis “2019 The 3rd
International Conference on Software and e-Business (ICSEB 2019)” sEMInaTud 9-11
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a Aawv ad ¥
VIQH{]LLﬂgﬁ']U’JQEJVILﬂEJ??JEN
ad a v
2.1 vufiieidas
WalvnsudamunianiIsafuaure nerdnusnaiuisavinle sdudesd@nen
as = Aa A % ) YR &
B3 wisengufiiieatesiulasenis Aweluil
2.1.1  LHUAIWAANE
= < = % I3 I Y]
wnunmaataduLiunmgukeantdlunisuandlasaiaveweiisLuuLgeing
lugduuurasanuduiusseninnana [2] Inessyianaauda (Attribute) wazngAnssuvse
WAYRIAATE TIUDIAMUAURUSIZNINNAATE2Y

2.1.2  LHUNINAINU

v

o w I I3 = a a o 5 v ¢ [ 3

wnuA AR U uwua g keanldlunisesuteUjduiusduiusvedouiand

(Object) ilsnudsutanadu q tuaiduduassn1sanidunis (2] Ingunun waifaunds
wnunmazlteduefanssunilsvesnisandumslurensiias

2.1.3  endouuaa (XML - Extensible Markup Language)

v

endiunea [14] \Hunwilduansdeyanazdoyauuuudiimeiulugluuures

VAR T}

v v

28nws Wannlag W3C (World Wide Web Consortium) #afiussdnsszninsuszimedines
AuALarinszuuInass i ldnuuudadhdidu (v vde w3) Tnsnwdeenuuulsd
sUnuUiaansneufeuyed uasaoufiumeseiudnle
2.1.4 aswnisiSenldau (Call Graph)

nswinsiFenlden [15] Wunsmaruaumsiua (Control Flow Graph) wuunilsitld
LAnIAIUFUTUSTENTNNTEUIUNNTEY (Subroutine) Anelulusunsy Tnsudazlvun
(Node) v03n51MazuansdenszuIun1sviey wasdudouurazidu (Edge) zuansfenng
Sonldnuanganidluieganis Fadudenazifismaszyiae
2.1.5 @@y

adiu [1] Wusaduatuiiadslufiodiaedasiaireesagaln q dnsuliuega
aeldnamaasuiFenldavlunsaaounuugeniuag ilenegaiiueganielinsaaey
Sonlddiadraldiadandolunsdiidesnisuagounuusiu (Integration Test) litenaaauin
uoganiwlinismaasuainisavausufvuegaduntudiudedszaiulsunsy

(Application Programming Interface - API) laegnagnéias 5l 2-1 uansinagesiasnualdy



Mw1917 Java) vesadu Tnswieangluazaduiziansmvemnilvesisuduneenmig
aoulaa (Console) Fermds println wazdsrnAsingu
public class Stub{

public int absolute(int n){

System.out.println(n);
return 6;

U 2-1 AI0eN5TanURTUN 191913198985

2.1.6 lasiies

Tasnes U]Lﬁuiﬁaﬁuaﬁuﬁéﬁaaﬂﬂwsﬁaﬂi%awuua@aﬂwalﬁﬂﬂswmaatlﬁﬁ%%ﬂ
nageuNTuveaganielinsnaaey Weneganitenldnuneganieldinimaaeuds

% & a ANay A = Y v

afdliaSwselunsdlifesnmadeuiuunuivenageunsiienldnurewenanielinis
VFeURNWAIARUTTAUUTUNTY JUN 2-2 uanssianuatuniwanivedlasiiesnienld
NULTIEATE absolute YadlUIWNTUNTNANAILLES LAY TnesiasuaturadlusinsusInan?

LLamﬂugﬂﬁ 2-3

public Class Driver{
public static void main(){
absolute(5);

}

U1 2-2 Faeeesianuatuniwenveslasiies

public Class A{
public static int absolute(int n){
if(n<e){
return n*(-1);

}

return n;

}

JU7 2-3 19895 FFFUATUNIMI97271909 I USUN TUTHAIUNAS I4A



2.1.7 JUnit

Junit [16] Wuduseussalusunsuiildlunsmeaevdiugeslunieann nens
19 uwe9 JUnit 9591971800 Runnable Class namnasidunanadianusavhauldsmesies
TnglddosiinisSenldmuainaatasulnefidinaiaoshildnanandn (Main Class) ¥4
Tsunsu &9 JUnit sdifledduieonsunmsuieudisuaiidanduanaiientunadnssianands

Aeludieig JUN 2-4 uanssianuatun wavensamageunldein JUnit

package driver.enrollment;

import enrollment.Grader;
import org.junit.Assert;
import org.junit.Test;

public class GraderDriver {
@Test
public void testGetGPAX(){
double returnValue = Grader.getGPAX("1233264");
Assert.assertEquals(165.45,returnValue,15.66);

FUI 2-4 $aRuatun1$19727909n salnadeuileeIu Junit

Tunsvhineniinusildfnunadsedy q feaeaudulseleninoineinus vie
anansothuUszandliiuinednusld nedennuiteandeluil
2.2.1 91U “SeDiTeC-testing based on sequence diagrams”

11u3dglag Falk Fraikin Wag Thomas Leonhardt (2002:261-266) [5] Wlau e
insesilonmaeulusunsuiiTeuanaundeing Mnusunwadudedn SediTec tnglidoya
fszyoglunnunmaduiludeyalunisairansdneasu Tnefideldfvunauaidivos
unuawaFuiiiaIesdieanunsnadisnisnaaeuldduan Soniuwunmdduinaaeuld

(Testable Sequence Diagrams) IngununmasuAINalnauAnsialUl

v
v o

1. WRUNINANRULENTEYIN (Actor) WNgad LA ILNTU

Y

o v v @ ¢ av 2/ [ 1 2/ [ 13
2. LHUNTWAINUNDIUDDULING wlm’mgjmzmamauaa 1 98ULING

3. dhusaUszauveyndeuland fedin1sssydniunees



' 1%
IS U

4. nwvenuendeuland feslidelig1iu (Unique name) waglilu-
MeaLdaatin (Static Method)
5. madenafenusnvosununndesgndenlnelnsyuvindy
6. ynMsFenuTiondsdiiusiudeiioniiszylilunaaUanems
7. madenynufiendendunisienldaduien (Single thread of
execution)
vnusunmaduiideanislviaiesdlefinanaansdneaeuliiiulunuamauia

4 L4

1190U fAoadin1suTuwss (Refine) neulvisgludnuuzvasununmaidunagauld andy

v L [ 3

aﬂﬁaﬁ]gﬁiﬁﬂiﬂﬁmuQUUﬂJa\‘iLlI‘VIE]@ﬂ’]EIIULLNUﬂ’]WﬁWﬁUI‘UE‘ULLUU“U@QiﬁﬁﬁﬁU (Stub code)

k.

A

AR DATNLLADSNTY

A a o w dlo A ¥ =

NALUIARTIRUITITIUI RS ol alitedinfidAAefeslinsUSuLAILNUA WA U

[ (%
=

' Y A A v v o oA v < =~ 9 Y AN X v |
neuldiasesile uarsiaruatuiaduluiigesiaaduiinduinlinaaeulaiiesnisds
ToyasznindiudoUszaunazaiduvesnisisenuiienintu eg1elsinuuuifng o

[V 1 o

NATERINaNasaiunegennuivella

2.2.2 91U “Automatic Test Case Generation from UML Sequence Diagram”
uid8lay Monarisa Sarma, Debasish Kundu tag Rajib Mall (2015:657-687) [6]
) a v =l o Ql' o @ Y @
YLAUDLUIAA IUNITAS NS NAABUIINLNUNNA P VLA UR B UWNUAIN A AU LT UN SN
WHUNINEGIU (Sequence Diagram Graph; SDG) wagldtoyaiiiuanaingaiaanuuuuy (Use
Case Template) WHUNINARE WATNIUIUNTUTEYA (Data Dictionary) Feg3Jeileusglu
dnwazaes OCL 2.0 Faduntwrguieluniseduisniwigiduusauuunisiimvuauuuy
a a ) = & a v ~ A o °
ALY UNATUAILAL LT ULUUBAY LAgLATD9L99LES19NSUNAFBUNYINIALUS WA TUYINTUAY
LUNVDINTINMNUNINAITUAIEANUATOUARUTEAUUTENAN (Statement Coverage)
NUUIAANITITEVIEY NUIINTATNNIANAADUABININIVBLAIINUNEINN
PN wazssswlastoyadinadlegluglves OCL 2.0 neudeulvinsosdoluldlunis
AINTANAFDUINLNUAINAIAU 9819L5ARILLATRINBMINAIA LS ITaS 19N TN AU

PnununnaIsule o Aldleglidesiinteuluuasnauauifvesununinaisu
2.2.3 97U “Intra-Class Testing of Abstract Class Features”

uIelay Peter J. Clark wagmAue (2007:191-200) [9] UNAUBITNISNAFDUAANE

WssTUlAeUSUUTRINITNINAGRULUUALANABNSIAFRULAg AT 1A SUSTTHTUNIIN
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AANAUIAETI UATNAADUARIATUSIINTY Fenuiteilifinanetunounimnaunaia
wwsTsd 4 funou

1. AansosiazdnnguaaianuaanauisIsLaaaagUsIsuiidunennana
usTIIUAazaana Ineszyuifionfiduneninse

2. asunsmimssenlduiionnisluwuuysulse (Modified inter-method
call graph) tiiouansnisdunasaseanaiildannisudengalutuseud 1

3. I uneuisuuuazluy (Greedy Algorithm) Iumﬁmﬂdmmmﬁamﬁﬁm
aaitenaaeulfidniian

4. ahsadulunmsmaaounuusswesaaaannswiluded 2 iieldasuls
tioeiign

NNUUIARTEILATET Y ansiuuANE eI IIAdEUARNAL NS TIILATNS

VAdeUTINVRIAAAUTEYNAlTAUNWITelA
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3.1 ANSIUVRIRES1eaRULazlnsiies

ANTIMTBIRIAIafuLazlAsIBINUNUA AT ULATIHUA AR ALAASLUFUN
3-1 Fausznaulumetunaunsvininu 7 Tunsu lnelisvaziBendsiealuil
3.1.1  dussumsiidnlWduruA wEIRULAZLHUA AR
Anege Ul INEALHUAEIRUYD SD1 waneiiagsluguN 3-2 LagununInAaId
o CD1 waneag1dluzui 3-3 lugvuuuretlidiendiduuen tnglvdiondiduueaasiale
a = 1% <@ 1 . . = Y 1% o v [ < : Y
1NLATOILDATIMHUNNYLOUKEA LWU Visual Paradigm ilasasisdndlndiasadu fa

A451992a519959 A0 19D LN UNINEIAUNI DI HAD1DILNUNINARIANIUUSELANVD INAAY

'
P 1

Tuiintoyavesndusenaume saondununin valild wazioguatind adlugiudoya
YOIFIASLNBLATINITUTENIANAUKUAIN 1151991 3-1 Uanadreg1ensiulnauaLnIw
AU Uam13197 3-2 waneFIeE N ITAUINSUNUNINAATE WNUAIWEIRULAZLHUATNARTE

sanamazliluiedadmsunsesuietuneusng 9 aeluuni
3.1.2  TURBUNITUIZUIANALNUATNAIGNU

fhasrsarswlndusunimadumuiieguesinduandlunisnsd 3-1 uazUszanana
wnunmE T eadadunsnisSenideu Tnetuneunisuszaanaununm
SuUszneusetunautes 4 4 Tumeu Inefiseanideadoluil

1. ATANUAETIUTINDOULNANBTULHLATWE Y

[ '

AIA5 19980 IUUNUNINAIRULAZATITNDBULINAIMUATIUTIN A TULHUA TN

& &

a19u me(ﬁffmsmmﬂguﬁ 3-2 wHunIaIsuUsznauluAIe80UlanNANavLe 5 dauLang
lawn C1, C2, C3, A3 wag D1 éha%ﬁwziam'g:uLLazé’]’mﬁU%yjaﬁuaaﬁaULﬁmﬁé’ma'nlﬁm
SPABIIDIHUAINEIFUIINAITIN 3-1 SHaD19D990ULINATIaS19lAesfE319 Fadauang
A v & & Y o =
warAANANASINTUDDULINANY AINNTI9N 3-3
2. ATIAMLALITIUT I ALFINAITLI D DULING

a1 ndasensIandeuRnanauaiusInglulkunwaiy fasieas

NAINTUIDDULANALAALDDULINAINALNALAVo ]S dendautandazls wasidulwaa

Usznnle IngUseinnasaaiaaunusoanidu 3 Yssianlawn
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v
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v

5. ashvadu

usuisuuasiaadiaaanialansasay
dvaanduwianluununinaaia

v

6. as'lasasg

Whsuisuuasaidun tdaaranialdnisvadau
Aulniaaluunuawaaia

l

aswaduanuiandniuiaas

| asvlasnasnnuiaadniuiaas

v

Tuvin'lWasvasuatiuasgiuzaya

l

7. asvAayanadau

asamdsuanuasdayaidualsuavuasdaya
dvaanuasuiian

v

| guanaudsuavuavdayaidiuardvaan |

v

I unsnrayavedavasluladiad I

v

I TuiinlWasiaduativasgrudaya |

|

|

| 8. dvaaniWasiaduatuuavaduuazlasiias ,

JUT 3-1 pwsauvessas wanuiaslnsiies



| |
: 1 invoke(input : string) zint ! 1.1: notify(input : string,

|
|
variant : double) : double |
> :
|
 ___tZresponse JJ !
1.3: processld |
D | |
2: [processid > 100] | {
reinvoke(processld : int) : int 2.1: calculate(input1 - int, I :
input2 - int) : int l }
i P et ok L .
i 2.1.2: process(input : string) : int |
I
2.2: calcResult i_ o 2 BADIOCRE,
2.3: invokeResult s T |
D —— : | :
T | | |
| | | |
| L I | |
! ! ! ! !
< o o &
FUN 3-2 usunImaInuye SD1
——
P1
A1
””” {>+calculate(input1 rint, input2 : int) : int
A2 A3
+calculate(input1 : int) : int +calculate(input1 : int, input2 : int) : int
+calculate(input1 : int, input2 : int) : int +process(input1 : double, input2 : double) : double|
+calculate(input1 : int, input2 : double) : int A A
A4 : ]
+calculate(input1 : int, input2 : int) :int [T .
+process(input1 : double, input2 : double) : double '

A5
+calculate(input1 : int, input2 : int) : int
+process(input1 : double, input2 : double) : double
+process(input1 : double, input2 : double, input3 : double) : double

1 1
P2 P3
B1 . s C1 .
+processMajor() : string +call(input : string) : int c2
+reCall(input : string, callld : int) : int | l+jnvoke(input : string) : int

+relnvoke(processld : int) : int
B2 :

: - C3 c4
*processMinor() : string +notify(input : string, variant : double) : double +start() : double
1]
P4
D1 D3
+process(input : string) : int D2 +calculate(input : string) : int
+process(input : string) : int -transform(input : string) : int

U 3-3 ununImmadate CDI
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P19 3-1 H1067197 15N UTDYAVOIUAUN NG 1A

SNEADIIDILNUNINAINU FolWALNUATNAIAU nagvadlvaununin

SEQO001 SD1 ../SegDiagramRepo/SD1.xml

15N 3-2 208197 15NUTOYAYOIUKIUNIAAA I

SUADIIDILNUNINAANE FalWannunwAad Mogvaslnauaunn

CLS001 CD1 ../ClassDiagramRepo/CD1.xml

15191 3-3 Fa9E719NTVAUTYAYEIS DU AILIUALA TSI

SRADNDIUNUNTWAIA SEQ001
518199990 ULaNA Fodauand aanafiasradudouand
OBJO1 cl C1
OBJO2 c2 C2
OBJ03 c3 3
OBJ0O4 a3 A3
OBJO5 d1 D1

1. CALL Wuwaaaysziannisisenldau

2. RETURN tJuiaiaauseannisnaundy

3. CREATE \Juaiaausennnisasadauians

FD819N1TATIVNLUELED mﬂgﬂﬁ 3-2 wiunnasuUsEneulusedau-

AN 5 Seutand Tnousazdeuandinsdauaaadssolud

~ Souand cl dama@anndouland c2 meswadauszav CALL Jo
invoke Wag reinvoke

~ Souland 2 dawal@annseuland 3 sowad@aUszan CALL T
notify wazdsmalaauseinn CALL %o calculate mBouiand a3 uaﬂmﬂf:é‘jamamﬁ c2 £33

walaaUszlan RETURN 3o processld wag invokeResult 1doutang cl g
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- SouLand c3 duuaLaauszian RETURN @8 response m18ouiand
c2

~ Souland a3 duual@auszinn CREATE 3 create Wiioad198au
AN d1 91nAand D1 anthudsmadaUssan CALL 3o process ¥9auLang d1 Lazdaud
\@aUszLAn RETURN 8 calcResult m8auiand c3

- §auland d1 duuaaauszinn RETURN 38 procResult w1dau
QNG a3

A15197 3-4 wangiiganIsiiudoyavevuaaaluwnuninaifu

USENOUMY STAS19BIHUAMNEIRUINMIST 3-1 SFasdaLaadasslnafade siva
$199980ULANAAUNII9INA5I9T 3-3 FolualED UTELnnveuuaLd@d (CALL, RETURN,

CREATE) LAY IS 198900 ULANAUA1EN199INAT199 3-3

§715997] 3-4 §18679715IAUTOYAYDUUAT IUUALA NG 1A Y

SNADIIDIUNUNATWAIAY SEQ001
SNADI9IDY SNAD19D9 Fowaaa Uszam SNADI9D
LA DBULINARUMNS WAL dautanAUatenig
MSGO1 OBJO1 invoke CALL 0OBJ02
MSG02 OBJO1 reinvoke CALL 0OBJ02
MSGO03 OBJ02 notify CALL OBJO3
MSGO04 OBJO2 calculate CALL 0OBJO4
MSGO05 OBJ02 processld RETURN OBJO1
MSGO06 OBJ02 invokeResult RETURN OBJO1
MSGO7 OBJO3 response RETURN OBJO2
MSGO08 OBJO4 Create CREATE OBJO5
MSGO09 OBJO4 process CALL OBJO5
MSG10 OBJO4 calcResult RETURN OBJ0O2
MSG11 OBJO5 procResult RETURN OBJO3
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3. AFIANINNIAABUATY (Guard Condition)

lunsilfwaiaagnindumenisanouatu uaneiiegeluun 3-2 walaaie

reinvoke @3dilaadouiand cl w1dauland c2 gnindumenisanouAtunisieazidundn
= & ¢ | . < ¢ P

processld > 100 F9UIYAINUIT 8BULAINA Cl AILUALAD reinvoke 19D ULING C2 LUB
A & sa ¢ . a ' o v v & ¢

processld MUUDITNINUAVDILUALFD reinvoke UAIUINNIT 100 AIATINILAALAUNIIA-

AOUATUAINA1ILIAILEASIUATITIN 3-5 USENoumIsian1aBaliunINaIAUIINAISIeN 3-1

SPADIIDIUAFIIINANT NN 3-0 LALIIUALLDYAVDINISARDUATU

§713997] 3-5 AI88719715IAAUTYAYEIN TS AMEUATY

SNEADNIDILAUNINAINY SEQ001
SNADN9DIUALHD S18aZLDINVBINISAABUATU
MSGO02 processld > 100

4. as19nsinssenlaau
PEIINFIAS19TIUTINDDULINA AL ALFINAITENINILAAS HOULANG §2

a$199zas1insmnissenldaulnelnuevaIns NS LAAIN A A AN A5 199 ULINA LULNUAN
o w Y oA = A = v A v
G190V WasdUTeNYRINTINATLARTT LAY JUN 3-4 wanansinnisisenldaiunaiienin

o a v P = A v I3 o
WHUANAUTUN 3-2 nT10UIENUAIELMUATILARITARANAST 190 ULRINATULKUA AR
waARIl UM 3-3 BALIAULYULANLNALAINAITEWINDDULINALANILUAITIN 3-4 10T

masiavduiinteyavansmimsisenldnuiaznisanauntuasgiudoya

processld

calculate

e ) calcResult

invoke

relnvoke A

invokeResult

create | —y

response
procResult

U 3-4 3997515819 UVEIUNUNING IUFUT 3-2
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313 YuUAIUNSUSTNIHALNLANAANE

fassulidununmaaranuioguesindfananslunisned 3-2 uazUszanana
LmumwammﬁaswnmLuﬁam%ﬂLuwa%mammmﬁamamﬂﬂaﬂaTuLqumWﬂma Funou
nsUszananausunmpanaUsynauluie 4 funeudes TnellswasiSendasoluil

1. ATIIMLALTIVTLAANI LLLRUANANE

FradrsazasramufinnaneluLaun A LAY SIUTINT LR ALNG

waglunalUy (Namespace) V044AALNT LqumWﬂmaﬁLugUﬁ 3-3 Ysznauludie 4 ufiang
19w wiimna P1, P2, P3, way P4 Imé]’aa%’wa%LﬁuiagaﬁamLLﬁmméﬁ’ﬂmiwﬁ' 3-6 lng
U2NOUMY SHAS19BIAUAMNAAIAIINANTIT 3-2 iﬁaé”maaLLﬁmms‘ﬁqgﬂa%’wimaﬁaa%ﬂq

FouNAND wazlulae

#7399 3-6 A1 19nIsIRAUTaYaYauUTAINDlUUALA TR 1d

SWEB19DIUNUNINARN CLS001
SWEB19UNALND Founana uEUY
PKGO1 P1 P1
PKGO02 P2 P2
PKGO03 25 P3
PKGO4 P4 P4

2. AFIIMALIIUTINAAA LLLARLLAALAT
fafvazanamaaaiuinglundazuiiaing lnesusiudeyavesnaia
Igundenana wasUssnnvasrana TnsUssianussnataasnsantsledu 3 Ussamlaun
1. CONCRETE fiepanagusssu Feywdrananisly
2. ABSTRACT AoAa@unssssu
3. INTERFACE Aoduinesina
mmmumwmﬁagﬂﬁ 3-3 988NAI8819N15ATIIM LAY TIUTINAANEN 18T
wieLna P1 taeangy wilaina Pl Usznaulusenanansun 5 aanalduinana Al, A2, A3,
A4, uaz A5 pand Al Wuranauiusssy Tneilnang A2 %aLﬂuﬂmagUﬁssmamma A3 9
Wuranauiusssudunenun wazeana A3 drand Ad uazaang A5 ﬁLﬁuﬂmagﬂﬁim%wam

11 éffsa%’wwzLﬁu%aﬂmmﬂma%’wﬁuﬁqLLamﬂumiNﬁ 3-7 USENDUAIYSTVADIIDILHUNN
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ARTARINANTINT 3-2 SHAS1NBIUNAINIAINATS9T 3-6 TAS19BemaTETagnad1elaefass

Fomana uazUssinvvesnand (CONCRETE, ABSTRACT, INTERFACE)

< o/ 1 o <& v =1
AITNN 3-7 97388/7\7777'5?]5]”7U?/Q%//ﬂ?/@\?ﬂﬂ7ﬁzwéi/vmﬁﬂ P1

SWEB19DIUNUN WA CLS001
SWED19DIUNALND PKGO1
51e819dmand Yomansd Useinnvadnand

CLASSO1 Al ABSTRACT
CLASS02 A2 CONCRETE
CLASS03 A3 ABSTRACT
CLASSO4 Ad CONCRETE
CLASS05 A5 CONCRETE

wenanilfasedimusdeyanisdunenlunsdifinaradunaiauiusssy

=

vioBuwmesia laeinusiadsdanaaud (ranangndunen) uazswadnedenataan (Aanadn
& d‘ Y] 1 @ % & ¥ v
dunen) 1Agn13199 3-8 LaAIIBENNISNUTILATBINTHUNEAYRIAAAUTENOUAIY S1Td
9 NBWHUNINARNAIINANTIN 3-2 T8RN LagTiasednaiagn Fadusia

91989AANAINATIN 3-7

F13997] 3-8 H106719715IAAUTOYAYEINTTFUNEAYDIAATAIUUKIUNTNARITFUT 3-3

SUAONIBIUHUAINARTE CLS001
FWE919BIAATAY SWHD19B9ARNEGN
CLASSO1 CLASS02
CLASS01 CLASS03
CLASS03 CLASS04
CLASS03 CLASS05
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3. ATIIMMATTINTILLTIOA L ULAaE AR A
FE31992MTIM LN DA IULABZAANANDTIUTIUIIUNITUD LN OAVDILAAE
AANE VDENAIDYNITATIANILALIIVITILLNTDAVDIAR1AN18TULAALND P1 UDILNUAIN
AaNEFUN 3-3 uiAwna P1 Usznauludenananianun 5 aataniwanisieazidenlunisnd
3-7 lnousiazpanausenaumeionsasa Uil
- AaNd Al Usenaumefiaaniiaunionte calculate
- AaNa A2 Usenaumieiudian 3 wiiende calculate 119 3 LWian@
I3 wa g . < & = v o & Y]
JunaantRvesnislenasinanis (Overloading) [2] wileavivaufisuiidnvziiiomilouiu
] ] o A a & a ca 1 & )
weneInduruazionftuilssandiwiiondniuaesnlimiloudy
- pand A3 Usgnaumeiudien 2 lwiiende calculate wag process
- pand Ad Usgnaumeiufien 2 lwiende calculate wag process
- pand A5 Usgnaumlgwiien 3 wWiente calculate way process
Tnewufien process finslenasivanfseanidu 2 wiien
~ 1Y) | & v = o
A1397 3-9 wERIIBg INSiuTayaveuianveraaluwiiaing P1 ag
UTZNDUMETIADIIDIHUNINARIFIINAITIN 3-2 SHAD1IDILNALNAIINANT A 3-6 F97a

19DIARNED19DIANNAIT NN 3-7 ﬁaﬁw%aLuﬁam%agﬂa%ﬂmaﬁaa%ﬂa wasdoluvion

N o | o & v 3 ' =1
15NN 3-9 mamamiﬂmnUwayawadéywa@wammzama?uuwmm] P1

TRADNIDIUNUAINAATE CLS001
sWESN9DIuAALND PKGO1
shasn9denana shasnedauan Folufion
CLASSO1 MTO1 calculate
CLASS02 MTO02 calculate
CLASS02 MTO3 calculate
CLASS02 MTO4 calculate
CLASS03 MTO5 calculate
CLASS03 MTO6 process
CLASS04 MTO7 calculate
CLASSO4 MTO8 process
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#1511 3-9 019N ITIAUTBYaYeNLTIoNYUAALAR T IULIAINT (58)

s¥aenedInand sWasnedauTan Foiufion
CLASS05 MTO9 calculate
CLASSO05 MT10 process
CLASS05 MT11 process

4. ATIMBALITIUTIUNDATNL LD SV D ALARZILTION
FE3$199EATIINILALTIVTILLUNDATNLULADS VU D ALARZLLITIDN AL -
Tendnuaesusenauluse
A <
1. FoLUTIDN
2. syAunsueasiu (Visibility) i public, private, protected
3. Useanvasteyadionn
4. Usstnvvoaiion
5. TIUMIVeINEnesiarvlateyavenisines
o [ <@ 1 ¥ < % 1
AusuUssnnUeaion ausakudlseaniduanuussnnlawnn
1. CONCRETE fafiongusssu
2. ABSTRACT #oLifionuiusssy
3. STATIC Aaluionldsadin
F79819N1557UTNUNDATNLULIDS VD8NFI9g10UTanTe calculate Tu
Aana Al wandluwkunnaaagun 3-3 Wwiian calculate WuwioauIusssy dunalaann
Yo a ) 2 & A 1Y o a v A ]
nslUFes [2] wezliszaunisusaiuilu public dnalaainaIesuney + winieiufion
[2] wiieniiUszinnvestayadisandudnuiuiunie int uazinisdmesaeinde inputl
way input2 lnewisfiwesiaesdiuszinnvesteyadudiuiuiia #1599 3-10 wans
A10819n139nLNuTeyaveLuandniulesuauufien calculate voInand Al lny
UsENoUMILTIADBIAANEINANTIT 3-7 SHADNBUUNDAINAITIN 3-9 FLUTian TEAU
nsuewiiy Uszivvesuiien Ussinnveddeyadinen uazdeyavesmisnfinosunazdi

Usznaume dnunsiines Jensiimes uasUseinnvesdeya
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o o ' - 2 A s 3
#7589 3-10 97?887\7?775@5)#7U?/Q%/ﬂ?/@\?élﬂ//aﬁl?fmUL@Q??/Q\%JJV/E)@ calculate v89A87d Al

SYaa1999AaNd CLASSO01
svasn9duNon MTO1
P2 <
YALUNDA calculate
(v < .
STAUNITUDILIAY public
UsZANvaLUnen ABSTRACT
Uszinnvasdayadiaan int
a1funIdines Yonwr313nas Uszianvasdoya
1 inputl int
2 input2 int

3.1.4 Jupaunistasnaandnigldratdnialinisnagaau

NRINENAAD UL NI UNINEFULAZUNUAINARNE Inadaudzidonaataniels
msneaoulasidonnsnnsBenldnunazusunwaanaditisadestunssinisiFenlday
fanann Mniugnedevaidenaaaluniwnisdonldiuduaaianeldinimaasy wing
naaouldonaananislinisadeuannnimisaana azSenaataiidenin “nduvesnana
meldmanaaey” Weimaasuidenaaavionguvasnananisldnsmaaouiaiaiu faais
wiengsinsinsGenldmuionsiamuaznunumensvesasunazlasnesifosaing
[enaaeunanansonguuasraanelinismaasudiediu nsidenaaanienquussaana
aelanisnagevarunsaiingluuunisidenta 5 sUuuy lnsudazsluuviineazidennis
Bonuarnemmamasuuarladinosiseddfwiolud

1. nguvssaananiglinsmaaeuiieginiu

nduvesnaranelinismaaeuiioginfudusuuuunisidennguve snana
aneldnsmaaeuiifidunisistulaonss sndegratdu guageuidenaata C2 waz C3 Tu
nsmnsEenldnugui 3-4 Wunduuesnananelinsvaaey annsmnsBonldaunudi

IS =

Aaa C2 Tidunsfisnana C3 lnanss vinliaana C2 du C3 Wunguasraranielsnig
nagouogRniy
nsaamaiundesldnageunquuetatan1slinIsnaaay faseay

a v Ay v ] ' a = o &
fsanaduisedlivaaeureuiazraalungulneiseasidendadelul




21

1. Aana C2 3n3UN 3-4 Aana C2 dudalaamvianan 4 Walaalaun
notify, calculate, processld, iLag invokeResult AIA5199LNAITUNAN LU ALAIUTZLAN

CALL way CREATE Tandslumaanalatiesannuaiaayssann RETURN Wunsdeaingu

Y

(%
LYY Y I

Tdldn1si3enldeau Fedufiadiaasfionsaaniziuaids notify waz calculate ¥4
seazSundl
1.1 widlLeq notify mﬂgﬂ‘ﬁ" 3-4 W@ notify gnaamiAana
C3 s wariudeswEdsafusnand C3 isldvadeunana C2
1.2 wusea calculate mﬂgﬂ‘ﬁ 3-4 WaLdd calculate 9NAS
mAand A3 zaviugosadsasurenana A3 isldmadeunaa C2
2 Aad C3 mﬂgﬂ'ﬁ 3.4 pand C3 dduaLaade response WAATE
C2 iwawaaaiien uniileaninuaas response WuaiaaUszunn RETURN Jaligninan
forsan feddddeasaduiionagounana C3
NA1TRATUINTINAISEnTENUTAU NuTResEs1sdRUYesAand C3
Ay A3 Wilanndeunatd C2 uae C3 unlilosainaana C3 gnideniurananieldnisnaaey
Felignfudosadreadureseana C3 Juan deduaduiideddlunsnaaunguesnaa
nmelansnaaeuninanlaunanuvesnald A3 igsraidine?
dwumsnnamlaineiidedinaseunguresnaranielinismaaou &
asazinsanlaiinesidedivnasurendazaaalungulneiineandondelud
1. Aae C2 mﬂgﬂﬁ 3.4 pand C2 leSuaaade invoke, reinvoke,
response, La¢ calcResult wiiilosannuaias response gy calcResult Wuwaaaussan
RETURN a31934lfia seulaiaasnanany 1naeiansad e amalaa invoke ag reinvoke
TneseaziBeansinsanaadaisassdifiolli
1.1 W@ invoke mmgﬂﬁ 3-4 LU@ALE invoke Qﬂa'ﬂm
aana C1 mszaviugosadslndnesiielusununaia C1 dmdunaaeunana C2
1.2 L@ reinvoke mﬂgﬂﬁ 3-4 el relnvoke S
Tne Aana C1 Wwiefufuwatas invoke Ssdadldlasiosiidusununaia C1 Wiy
2. Aana C3 mﬂgﬂﬁ 3.4 pad C3 lisuwaiaade notify bay
procResult LeiLiasa1nLuaLd procResult WuuaLaaysznyn RETURN faanedafiansan
ANITUAED notify WiBAwaAREY FuuaED notify gnasInAaia C2 ws1vaztudos

aslasiesiiaidudiunuaana C2 dwmsuneasunana C3
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nmsinsansmimsdonlinunuindesailafnesiiuiunuaaa
C1 uag C2 lonaasuaana C2 uaz C3 uiilesannaata C2 gnidenifupatanielinig
noaey 3dliududesadrdlainefifedudumuama C2 Fumn fufulasinesiideddluns
naaounguesnaranelinismaaeusdananliunladinesmlusunuvesaana C1 los
AANALAET

Mndeg1stsfuayldsenisvesaduiideddlfunaduvesnata A3 uaz
emsvesiainesideddliunlasineffunuaana C1

2. madennguraseananiglinmanaaouifinanadudunanmisaaa

nadennduvesnaranielinisnaaeuiiranadudiunanamisnaradunis
Fonamanigldinsnadeuiidunannaaaiidenaaianisiednaaraniedesiiunais
lLilfdondunaraneldnmmaaeunilsaaramiitu snfodratu guaaeuidonaata C1
wag €3 TunsminsiSenldausud 34 Wunguvesaaranislinismaasy 91nn59innsg
Sonldsueana C1 fiduneianana C3 uidosinunaa C2 wildlvunadenana C2 lallddy
gnidenituaananigldinismageu vilirana C1 waz C3 Wunquvesaaianieldnisnaaey
fifinaduiunarmisnana

nInsIImaRuLileneaeunguvenatanislinismaaeudnadiu faiis

fisaneanalunauiiasaaa F9anguil 3-4 wudreana C1 fnmsdauaaaussian CALL
pana C2 luwngdinana C3 lifinisdamaanuszinn CALL 3o CREATE mdeulanddu
Fefudesadne affuresnana C2 ilevadounguuasnatafng

dwsunisnsamlasines fairsinnsanearalunduiiazaana Ssangui
3-4 wudiaana CL llasuaiaaussnn CALL w30 CREATE (Ussinnvaduaiadnandly
915797 3-6) nAatady 1 Turazdieata C3 fulwaaaUszan CALL 9neata C2 Kby
fosaialasinesfununaa C2 ilennasunguussaatafang

Mnmsinsannssenlinuiienununenveadulasiniines
Wenageunguuesnatanisldnismaaeuiisiunuindesadrsaduresnaia C2 udly

o o

= v QY 1% s Y o a wa
“UmgLG]EJ’JﬂUﬂG]E]ﬂﬁ’i'l\‘ilﬂinaﬁslmm’]LUUG]’JLLV]UGUE]ﬂﬂﬁ']?{ C2 L[ uUnNU %QIU%NUJ;]UG]NFH'IZJ

< o

I3 v o Y] 2 o W ¢ sl & oA
L‘Uﬁ«ﬂﬂi@%"ﬂ%ﬁiqqug@]a@n%u V]L‘UUVNE‘Z{@ULLaglﬂiL'ﬂaimmwugqumqf\nﬂﬂa']a C2 LHUDIN

[

WUIAANTITERNLUULTIMY [2] kashufnvasadutkaslnsiies [1] adukazlansiasaisingin

q

[

WE99E1AEIYINTY AES1999851980 UYe9RaNa C2 wazlnsnasauwnunaid C2 waniu
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3. msidenaananienguuesaaanmelinismaaeuiiiinissnedaununinadiudy
nsidenmanavienduuesnataniglinmaaeuniinisdadauaun wadu
dufunsidonaanavienguvesnataniglinisaaeuifinatala 9 Mdendauaiaany
uHunNEFUAY anfegiutuy fradeuidenaata C2 Tuuwunmadiusud 3-5 Wunaa
aeldnsnaaey 913U 3-5 Seuland c1 Feai1sarnaana C1 dawaaauszian CALL T
invoke MBouLand 2 Fea$19ainmata C2 uazdouland c2 de waauszian CALL Te

process MUNUAMEIRUTDI ref_one TguHunINa16U ref_one wansluuil 3-6

¢1.:C1 €22

1: invoke(input : string) : int

1.1: process

JUT 3-5 UNuUNING I UTIAIN 1SRN IAUN NG 19 VDY

d1:D1 d3:D3

T T
1: process(input : string) : int ! '
P oy 9 1.1: calculate(input : string) : int |
Gate

1.2: result

U 3-6 Uk INE U ref one

A a a I < £4 !

ilearsanaana C2 ignideniluaananiglinismageu aana C2 duwaas
9 process MUNUNINEINU ref one WanIINABIAS AR UM TURIUNUVBILHUNINARY
ref_one 3391n3U7N 3-6 deulandusniivsingluwnunmAedeuland dl wmaneauiiwg
@NYNAINIAIN ARIE C2 MIUHUAINAIGU ref_one ABIQNAINIBOULING d1 VBIUKUAIN
o o O o v v o & A v o2 s
d161U ref_one Inszaziuitaiiazaivaduvesnata D1 uluaatanasnsdouland di

& Y o w = ¥
LUURILNUYDILNUNTNAINU ref_one Wioltnmaaunang C2
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fatiuANAI8819taElAT18NSVRER ULaL LIRS esNFBYas 1L e NadaUAaE
C2 lounasiuvasmaia D1 wazlasiasinueaia C1
4. msidennguuasnananiglinisvegeuilinanadudunaisassnanatuly
= | Y Ao d & X ]
nsiiennquuesrananiglinisnaaeuniratadulunaassraaduly 1y
sUkuuNMsidenngurataatanislinisnageuiiidunineatanidenaaianiiidnaaia
4" v 1 d‘ d' 1 ¥ A gj 1 ay U 1 1 ¥ =
nilsresiuaaraduildldiienasusassnaraiuly undiegudu gneadeuidonaaia Cl
wagaana D1 TunsmnisiSenldanugun 3-4 Wunquussrananigldnisvaaey a1nns1nis
Sunldauasiiuindunisaninaata C1 89Aana D1 deskiunaia C2 wazmana A3 vinli
I | v aa )
Aana C1 uay D1 Wunguvaseananislinisnaaeuiiiraiadudunasastaaid
ANNENNITAITNAABULUUSIN [1] NISNAADUSINVDIAAIANIAD9 b
aumgaunaiiosaneaaivgenludassaeiu vililunsdidadazluadasuuazlag -
nesilanAdRUAMATARILAzLINRUEIndaUTIAaaIvaR iR TR e Y
5. Mstennguuasnatanislinismeaeuilifiidunisdaiu
n1sdennquastaananielinisnaaeunladidunidaiu Wugduuunis
WanAaan e lAN1SNAAaUNINNARIANTIDIDNARANTITINSHEUNIDINY LEBRINTURNE
Audouiduwaiaauseiny CALL w38 CREATE Aaeg19du gvndeuidenaaid C3 uas
Aana D1 lunsnisiSenldanugun 3-4 :ngunuieaia C3 Siduneenviladunisrieiua
bR response WARINAIT NN 3-4 LUALAT response Wulnaiaauszinn RETURN %\ﬂﬂgﬂ
PJ1u1fansan vinlrldddun1sesnaineatad C3 Tuniandunu Wefansuiaaia D1 wuindl
) s v A | ~ ]
L UN190NULAEUNI9TD procResult WAIINAITIN 3-4 LUELEY procResult WWuLLELER
Usutan RETURN vililifiidunnseanainaana D1 wuriu Astuaiunsoagulainldfidiunis
nAata C3 luierana D1 wazlunienduiu Aldiidunieainaaia D1 lWdseana C3 vinln
= 1< ¥ = < = 1 2
n1sdenaana C3 wag D1 Wueananiglanismaaeuisdunisidennquueseaianielanig
PNAADUN TLAUN19DINUINNNENNNTNANTNAFDURUUTIN [1] NMSNAFBUTINVBIAANEVIEDl
d' g:v I3 a 1 [ o dagfcu % 1 % LY} 4
aumgaunaliasnaatansaendudaserenu Milrlunsdlidasiliadiwaduuasiad
nesilenaasUAMaTARILAzLILABUEIAdRUTIAaavas e IR Y
3.1.5  YUABUNITES19TNAAURUUVDIEAU
a9 sun159aiuNAndIas1e fasaaras1esiasuaturesaduvadsasaanalu
MY lnensassasulsenaulumetunauges 2 Junaulnelisnuasdunnsmaluil

1. LU%EJ‘ULﬁEJ‘ULZLIEILEIQ?S]J‘LJLZLIﬁE]G]IULLNL!ﬂ’]‘Wﬂﬁ’]E{
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Fumounisiisuiisuwataaiuwdionlunaunimaad Wun1sns9919
waaatuduwfeslavesnanaiioviufionduludummfiondnuaes snfedagy wa-
1@ invoke Tuguil 3-2 1ulalaatigndsnaana C2 Fsdmiuunuawdifuiewaiaados
HuFefioanilwesnaafisumaaatiu [2] MNLHUNINARIATUT 3-3 WudLuaLaaTe
invoke Aotufien invoke Tumana C2 fatu watas invoke WunsBenldauwiien invoke

& . S @ a ¢ a
P9AAE C2 LazNNNUATNAANALUNDA invoke llLNV]’E]W’"UﬂLum@iLLaﬂﬂIumqﬁqﬂﬂ 3-11

#1599 3-11 1Wiengniuaasyadyian invoke ¥a999a7a C2

a' < .
UYBLUNDA invoke
(% < .
FEAUNITNDIIAY public
Uszunnuasiuiion CONCRETE
Uszinvastayadiaan int
a1fun1saiaes YaW1513lne3 Uszinnvasdaya
1 input string

2. @51esaduatunnuendniuLees
Fumpumsadresiaduaturesasuanufiendniuaed Wutuneumsatig
nldsaduatiuvesadulusuuuanieana (ava Class) deiliionifi@niuesiviloutud
wanslilulauninmana wadendunisvinnuisseeseg1glaun
1. Wan9A1veInIs1me i unaulga (Console) faem1d
System.out.println Wnwiealsifnniwes witesluaguaglidiledsud su 3-7 uang
Freg1asiaduaturesufienluaduiiiinisuaniAivesnisndwmesde input drefds

System.out.println

public void printvalue(string input){
System.out.println(input);

UM 3-7 dreghesiaduatvvesuenluaduidnisuanmivesnsdings
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2. MsdRINaUANUITEINTRIUaYAdIean fiasvzdilayasen

¥
v

MEAAS return AuUsEnveIdeyadisen tneflaidullaziisuiuunsvinnumuuseny

YaIvayadIoanmil

2 1 IS

2.1 deeandeyanuvdu lunsiinveyadisaniivseinnues

Y

=l [ v

Joyaduuszinndoyaiiugiuigy int (§1urin), double (malluy) wioiludeyauszm
a189nv58(string) fas1avzduAImINUTHIANVItaYaluLArdIaNMEATH retum JUN

3-8 uanwnagesasuaturonuenluaduninIsdwrIndusuUduUs TN ALY

public int returnRandomValue(){
return 12345,

}

U 3-8 daegsviaauativyevuen luaduiidnisaseenauuugs

aay |

2.2 deanada (Nul) lunsdlideyadieanysziandu
wenanUssinndeyaiiuguiazalednuse vioulaseadradoya (Data structure) vy
s Y 14 1Y < NS o o d' Y ' LY
21158 (Array) shad1eazdsdoyaeenidud1ianieds return JUN 3-9 uanafiieg1asia

v Y] & o A oA ] Ay | 2 @ e .
G]UQ‘U‘U‘UENLNV]@WIU&G]UVIﬂQ@@ﬂﬂ’]uaLuaﬂ‘\]']ﬂl,m/]@m\lsll@;ﬂaﬁﬂ@@ﬂL‘LJ‘L!EJEJ‘UL%ﬂWUE’J Objectl

public Objectl returnnullvalue(){
return null;

U 3-9 daeesiaduativveuunenluaduninisasoenala
2.3 ldedoyanen lunsdiideyadieaniluiesd (void) &
mnganuIwieatuliiinisdwindu witealuaduarliinisderinduiedds retun U

1 3-10 wanwegsianuaturesufienluafuiludinisdweneila 9

public void returnNothing(){

N o/ 1 R 4 % =3 o/ 1 1 1
JU7 3-10 saegnsiaduatvvesurionluaduluiidnisainiean
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nsaiesiaduaturetaduansaiingukuunsaield 3 sukuulauing
43198 UYeIAa1aIUsITN NTATINAAUYBIARNAUINSITTUVIRBWNESINE wagn1saTiasiu
vosnanamelu Inefineandoavowusazgunuudeolud
1. Msasanuvesnatazussy
mMsasaduvesnanasUsssudusuuuumsaisadulnevily Tnesh
afavadesiafuaturesannaaaiidemiioufuaanaduuuuusiiiii Stub sevieiy
dasaduresnana A amiranavesaduaziitedn AStub iledeinduadiuresnana A uay
aafionfifiufiondniueefinileusuiissylunsunimeana usazdilsidunisvhanudisn
nanlifeiu snmegmsaisaiuguuuiieu fnadeudenaana C1 Tunsivimadenld
ugUTt 3-4 Wuemanigldnmagey Gsarnasmimsldnunuindesaisaduvesaana C2
Wlenpaouaana C1 Madazasnanaavesaduresaana C2 Joi1 C25tub wandlugu

3-11 sWaRUaTUUTLNOUMELLITIONaLTIanTe invoke way relnvoke F9TlHlanTuLanIA

Y9N TUNBTHANTAIAINAUMEAEIMLUTEIANYBITaYAd 08N

package stub.P3;
public class C2Stub{
public int invoke(String input){
System.out.println(input);
return 952118730,
h
public int relInvoke(int processId){
System.out.println(processlid);
return 414145724,

U 3-11 $afUaTUN1$197271909a7 U991 C2

Tunsdiwftensimslenosinaniaduiniion calculate vasnana A2
nandlunnuAnAAaIUT 3-3 Mahaezaiesiaduatiuresfienfina1mnUnuUeIN
Toveslvania esandoyaluununmdduldannsnssyldhwamaniouisuldium-
fionlaveanislenesivanis sUl 3-12 wanssaduatiuresaduresnata A2 dedinis

a ¥ =3
Senlduion calculate
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package stub.P1;
public class A2Stub{
public int calculate(int inputl){
System.out.println(inputl);
return 1664814566,
¥
public int calculate(int inputil,int input2){
System.out.println(inputl);
Ssystem.out.println(input2);
return 1573003440,
¥
public int calculate(int inputil,double input2){
system.out.println(inputl);
System.out.println(input2);
return 1735795417,

JUT 3-12 sviaduatuesaduvesnatq A2

aglsfnnudiadnazadnsfaduatuvesuienanisuiionfign
Fontunsirnisdenldauminte wieedu q luwuaimeaiaszdilignasisaunineedinig
nagounsAIsSenldeudy q Ndnssenwieamaiduiielraduilianviwieansniy
Wity
2. MTATNARUTOIAIAUINTTT
lunsdifdedinmsassaduresranaiidunaiauinsssy @
' o < v ey
AanauusTsNarlianseaaludeuandlilagnse demegeuainaaiazusssuiidunen
W1 [9] ftuiiainaagAumeaagUsssunaunennaIaningn avasadiuvesnaamantiy
W enfieg1NsaTaduIULuUY gnaaeudenaata C2 Tunsminisenldanugun
3-4 Fafiaana A3 Juniidusienisvesaduiifesadne anununineaazuil 3-3 aana A3
I Aa I~ [ g o 14 2/ v Y Ly U
Wurataunsssuniaaia Ad tazaand A5 dunen Astusiiaisagadesias uatuuesany
U9IAANA Ad WAz A5 UNUARUYRIRaTE A3 JUN 3-13 uanssiaruatuvesadiuvesnana Ad

WaLSUN 3-14 saAuatuvaInand A5

Y
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package stub.P1;
public class A4Stub{
public int calculate(int inputl,int input2){
system.out.println(inputl);
system.out.println(input2);
return 32760929578,

JUT 3-13 sviaduatuvesaduvesnaIa Ad

package stub.P1;
public class A55tub{
public int calculate(int inputl,int input2){
system.out.println(inputl);
system.out.println(input2);
return 85220770;

U 3-14 S9a0UUUYeNaR UYe9Ra I A5

3. MsasvaRuUTaIRaanielu
Tuns@indeslinisasaduvasnananiely Fasaazasa
Y} :’/ = | <
afiurasmaatualouinlunanazusssy
naaNassTERURT YA ULES A AUMIaS 19 aS 9T
o1agalviduazduninlndsiasuaturesaiuagiutoya
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3.1.6 tunaunsaiesiasuatuvedladined
dloldmunsvetlasnesfidesadne shadazadesiaduaturesdasnesvosunazaaay
mwanilnensaiislasnedUssneuluseduneudes 2 Tuneulneiistvazdoadmeluil
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2. asesvasuatuveslasiies

fassazasesiasuatuveddasinesiiunieandn Tuguuuures Junit lag

nsatslasnedanunsautsoenldifu 4 nsdllneiflswaziBondssoluil

1. Msassladnedifiedunitontsznn CONCRETE

msadslasnesiiedunuiionusznn CONCRETE \unns
afslasnesiteSunldnunaranislinmaasuiiiunaiagusssn uavmiienidumdion
UszLn9 CONCRETE wuisidion invoke vasrana C2 wanslunisnedl 3-11 shegesiaduativ
yaslasesildnaaounana C2 LLa@ﬂugUﬁ 3-15 Fadulasiesvesnatd C1 iduneana C2

munsmmsisenldnusui 3-4 lnesviaduatuiingasidennsialuil

1 package driver.P3;

2 /®--- AUTO IMPORT START HERE ---%*/

3 1mport P3.C2;

4 /*--- AUTO IMPORT END HERE ---%/

5 public class ClDriver{

6 @Test

7 public void testInvokeInC2(){

8 C2 c2 = new C2();

9 int actualResult = c2.invoke("TVe");
10 assertbEquals(1203664961,actualResult);
11 1
12 @Test
13 public void testReInvokeInC2(){

14 C2 c2 = new C2();

15 int actualResult = c2.reInvoke(942724724);
16 assertbEquals(1454521054,actualResult);

17 1

18}

U1 3-15 fregniaduatunwevedlasiiesdunuaaia C1

v a = = & &
- ussviad 1 1Wunsusenanianavedlasines
- ussvia 3 Wunisuwdunaoaata C2 el

JUnit @nansassentdaueana C2 1o
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v A = a & ¢
- U599109 5 LJun1sUsENATR91IAaNEYRbAsIBS
Tngas1991nT0v0IAataNn tastIaslduiILNuUnINA18A131 Driver Wiadalnlasasily
AILNUVDIAAARINEAT
o A = ] a |
SUSINAN 7 lWUNISUSENIALUYIAY BRI
testinvokelnC2 @aduiuiionivinutnimsenldanudian invoke Tupaia C2
o A = vy & & =
- ussviaf 8 Wun1sasiedeulanfvesrand C2 18
A = a & < . a I &
c2 LHDINUNBATNLULIDSVD U DA invoke kaAIlUAITI9N 3-11 WULUNBAUTELAN
Uszunn CONCRETE &sldanunsasenldanulaenssainaanals seausenldaindeuanainaing
INANFUU
v a I3 a 9] < .
- usaf 9 Wuni1sisenldauuTion invoke U949
AaNa C2 Wudaulang c2 Taeiinisuseniadindsde actualResult d15uAlaaInnisisen
3 Y ' ' sa cal 1 v 3 S I3 R i =
Wwenfana lneAeifimuandslviuiion invoke Wurdtdulagaznansieasidenly
e 3.1.7
- U559iaN 10 WumswIsuisunadniuaInsisen
Wilen invoke mMeHeitu assertEqual Fuduilsidunilsves JUnit lngaznansvazidenly
P97 3.1.7
~yUs9an 13-16 Wuweanldisunldauuiien
reinvoke Ua4AaNd C2
2. nmsasslasesiiaSenuiionusznn STATIC
nsasralasinesiiiaSunuianuszinn STATIC Wunsasia
lpsesiiiesenldnueananiglinisaaeuiidupaazusssudauiionduaviondsatn 9
wilendeainauisaisenltanulaainaanalaenss lngludasased sulandannaaiatunay
v o & fal 1% < & 1 Yy & & = v
aalulasieinsenldnuuiionguwuuiazlifinnsusenanisasisdevianduaziSenld -
<@ g.// 9 1 1 % I I d' a <@
FoATuUlAENTI A198190U N5as19tasasalsunufian start Yo9AaNa C4 TUwNUAIN
AAUIUN 3-3 Fawdien start WWueadeadinvilianunsasenuiion start ldaineana C4
Inensilaelidesadidouiandvesnatd C4 now JUN 3-16 wansdiegevessiasuaty

yedvaslasnesnldisenuiien start ¥asmana C4
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@Test

public void testStartInC4a(){
double actualResult = C4.start();
assertbEquals(849742164.616,actualResult,3165);

U7 3-16 Medrniaduatvuidredlasiiesisenldnuiondeais
3. msadilasnesiioSenldnuratauusssuniodunesia
Tunsdifigesadislasinesdiiiodonaaranisldnismageud
Wuranauusssuvsedumasing fasrsachisenldnuraasinanlnenss whaziSenaand
sUsssuiidunennatafsna Ny wansnegiuty nmsaislasesilonnasunata A3
wanslunsminsiGenldausud 3- lashnosidufumunana C2 szBonldounaia Ad uas
A5 Gsdunenunanaaid A3 (LLﬁﬂﬂiULLNUﬂ’]Wﬂﬁ’]ﬁgU‘ﬁ 3-3) WnuAad A3 gﬂ‘ﬁ 3-17 wana

saRuaTUvaIlnsasMILNUAaNE C2 Msenldauaaid Ad way A5 wnumAaid A3

package driver.P3;
/*--- AUTO IMPORT START HERE ---%*/
import P1.A4;
import P1.A5;
/®--- AUTO IMPORT END HERE ---%*/
public class C2Driver{
@Test
public void testCalculateIna4(){
A4 ad = new A4();
int actualResult = ad.calculate(184160841,635143819);
assertEquals(1259243256,actualResult);
L
@Test
public void testCalculateInAs(){
A5 a5 = new A5();
int actualResult = a5.calculate(5319140621,1591676053);
assertEquals(849742164,actualResult);

JUT 3-17 siaduatuveslasiiesiunuaala C2 dmsuisenlteunara A3
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4. msadalasnesiiiofufuuaatauusssunsedunesia
Tunsdifisesadrslasesifiofudunuvesratauiusssy
videduwmeia fhadrsazliadslasnesiidusunumetnanatulnonse fadavadalag-
L’;@%éf’;me'1ﬂﬂaﬂagﬂﬁssuﬁﬁwamﬂmaﬁumLﬁaLﬂuéhmem ALY mﬂgﬂﬁ 3-4
windeadslasiesidusunuvesnaia A3 Wienndeunaid D1 fras1sazainslagines

MuNuIINAaNE Ad uay A5 Lilalseniuvien process lupana D1
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naRINasesaduaturedlasnesiasadusiadiazasia
saadelnduazduiinlvlasviaduadureslasinesasgiuteya
3.1.7  vumraun1saiiedoeyanagau
:’1 % % I~3 gj v I 1 & & o v Y 1
Tunaunisaitadeyanaaeutliutuneulunisasisadululasinesdmsuldilua
915 AusNddmuionvatratan1sldn1snagauLaTAIYINASNENAINUTINtFINNNT
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asnernduntseanidu 3 naallau
1. nMsadaaguwuunall
msaﬁmwuﬁﬂﬂL“fJumszjaJmmmUﬁzmwuaﬁa:uﬂa Iﬂaﬁi’faaﬁaéfauﬁwﬁaga
Uszanfiugiugy $1uiuiy w‘%aﬂu%gaﬂizmmmﬂé’ﬂmz waneiegalugun 3-15 Ty
o A < A a a T - = & v . a Y]
UTIAN 9 Wiionde invoke Hm13ikwesae input Bududayauseian string wieangsnuse
(wanslumsned 3-11) fadezduaivesaiednuszsuimnue1ivesaesnasy Weoiduen
DsANLUAYRILTIaRT
9N3U7 3-15 luussind 10 Wunsieuiisunadnsfinanisdaldainnis
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1 LYo = v < . 1 s . <
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wandluUNUNNEIRUIUN 3-2 WalaaTe reinvoke gnifudlgnIianeuAty processld >

100 3N8AUINUALAIYE reinvoke Fwgnduile processid HANINATY 100 FatiumIaIa

wduA14 processld TiunNT 100 sawanaluguin 3-15 ussinh 15



34
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Mase aduuarlafiiefINERUAITNAIRULAZLRUAINAATE TAERIAT19QNoBNKUUAIENIS

a o

Wsunsudaing tneldedunoaiiondurefladdu Tassadne wasngfnssuvasiiasia

q

va v

uenntfAseldtmunanuedouildlunsimuniadauszesnuuulasaiiavesday

soUszanufld feliseaBondaluil

4.1 N19DNUWUUAIATI
Tukdeilznantinsesnuuuiadiaiuuarlniesussnoumeuuusiasinis

Ansizvszuulann LuuIaendeailendu (Functional Model) WUUT1889LTILATIAFT

(Structural Model) waghuuINaawFanganssy (Behavioral Model) SIUNINITOBNUUY

Trssassnutoyn wavanidnenssuvassaindlasdseasdoadwioluil
4.1.1  wuudnasugereiduy
dmsusuuinaendafleaidu gidulaidenldununingaina (Use Case Diagram) wag
WAUNIWARNTTU (Activity Diagram) Tun1sesureilsnduvesiaitsadunazlasinesinydl
swazdondieluil
4.1.1.1  UKNUANYELAG
LAy aLAavesTIais uanslusud 4-1 Taggaiaa (Use case) gnutsesniiu 4
wiewnamuiladdunsldnudsiolud
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4. msdanssaduaty Yssneuseganaiiieatestunisuilylng ns
unsnanduaslusiaduaty mstufinaidsuulasnnsudlyldsiaduatu uazns
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dmsuAeSungyana (Use case description) vasuiazgaipagnuanaliluninxian
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4.1.1.2 WHUAWAINITY
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WU siiseaviSasselul

1. UHUNNARNTINVBINTU TN LN UATNEAULALNNTUTELIAHNAUNUA TN

a1Ru

WHUAINAINTSHVRINTUNI IR LN LA NS IR URaTNSUSEUIANE
uunwaduLanslugud 4-2 TasBuduaingnaasuidenlndusunwdrfuluguuuulad
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WHEAINAINTTUATU NI IWHUAINAANELALNITUTEUIANALNUN N
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4.1.2  wuudnaedslaseaing
dmsuuuudaendalassaingidelaldununinaatalunisesuielasasnsve iy

asraadunazlnsiies lneliswazdunnsnalul

4.1.2.1 WHUNNARTE
LU MARIavesdiaiadiukaslasiiesuandusun 4-8 lnsununina1audng
9ONKUUMIEFURUUDNAT (MVC ~ Model-View-Controller Pattern) [17] wazUsznaude 7

<@ = = a v 1 &
LL‘WﬂLﬂﬂ%ﬂﬂi’]ﬁﬁ&@ﬁ@@\‘i@]@lﬂu

1 1
view utilities
MainPageView CodeEditorView DiagramManagerView | | SourceCodeManagerView | Downloader I‘—\1
L 1 :
LocalFileManager
E Ugloader
1 <<use>> '
controller :
MainPageController DiagramManagerController E Xmiprocessor
' - SDProcessor CDProcessor
' CodeEditorController SourceCodeManagerController
3 <<use>>
—— <<use>> | L <<use>> |
— model . : —
callgraph [ 1 sourcecode
- i <<use>> SourceCodeGenerator
ReferenceDiagramObject CallGraphObject '
LE] 1 ] -
- i H ava
ObjectNodeObject MessageObject P !
> L Lrmmmmmna JavaGenerator
ArgumentObject "‘ ] s sl
ReturnMessageObiject P
Hessag ] P IDriverGenerator| | StubGenerator |
GuardConditionObject gl | | | |

— oL
classdiagram _uu%
[ | ClassDiagramObiject I ! database
PackageObject ] Database
) = file H - =
InheritanceObject 1 [callGraphService SourceCodeService
FileObject -
ClassObject . s i
ParamObject Tl e—_——_— [ [
ClassDiagramService =
- DBConnection
MethodObject ] N

U7 4-8 ununmaaavesdiasNaduuazlnsiies
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(3 .
1. LWWALA] view
< . Y A o Y A P\ a .

WWALNY view Usgnauntgaataninuiniduaaiangull (View) aia
SULUUENIT eaviBenvetuwnazrataifwelull

1.1 Aa1ad MainPageView \lupanadiusioUssaugldvosminaimanyass
a51ag9595un1soUlnanlnduiunintaznisidaneananiglanisnedau uenaniaanadda
i ndmsluntdisinsdrudeuseauglddu 4 fae 5UN 4-9 uanssivavidenvesnaid

MainPageView

MainPageView
+uploadSequenceDiagram() : void
+uploadClassDiagram() : void
+selectSequenceDiagram() : void
+selectClassDiagram() : void
+selectClassesUnderTest() : void
+createCode() : void
+downloadFiles() : void
+editFile() : void
+alert() : void

g‘dﬁl 4-9 AaIa MainPageView

1.2 Aand CodeEditorView \lumanadiusouszaudldvemtisinisunilay
svasuaty faflsidunisivisutelug nsduiinlid nisdseenlld nsunsnardy n1s
WNSNANGIgARaEAINIAANINYEIANYeITR YA JUN 4-10 LansIeazidenvasnaia

CodeEditiorView

CodeEditorView
+loadFile() : void
+saveFile() : void
+insertRandomValue() : void
+insertMaxValue() : void
+insertMinValue() : void
+downloadFile() : void
+renameFile() : void
+alert() : void

31/77 4-10 Aa7a CodeEditorView
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1.3 Aang DiagramManagerView Li‘;Juﬂmaehwiaﬂwmu;ﬂ%’&uamﬁwﬁwmﬁ

v a

IANTUHUANLALA NITAVLNUAIN NMSIURBUTDUNUNN TINTINISITOUABLNUNNERUT

~ Y a o o = = . .
HNTIDWBILNUNTINATNNUDUY E‘U‘VI 4-11 LEANTNYALLDYAUDIARANE D|agramManagerV|evv

DiagramManagerView
+viewCallGraphList() : void
+viewClassDiagramList() : void
+deleteCallGraph() : void
+deleteClassDiagram() : void
+linkCallGraph() : void
+renameCallGraph() : void
+renameClassDiagram() : void
+alert() : void

37]77 4-11 mard DiagramManagerView

1.4 aad SourceCodeManagerView tumatadiudaUssaiugldvuag

'
=

PIR19N153AN5 I asFasuatulann n1saulnd n1sdseantd wazniswasuialngd su

Y

4-12 WANITIHALBUATDIARE SourceCodeManagerView

SourceCodeManagerView
+viewSourceCodeFileList() : void
+exportFile() : void
+renamekFile() : void
+deleteFile() : void
+alert() : void

g‘dﬁ 4-12 Aa7a SourceCodeManagerView

2. uiiALng controller
witeina controller Usznaueaaaivinuthiidunaranguaealvalass
(Controller) suguuuuddd Tnsusazaanaiiseandoadwiolui
2.1 Aman@ MainPageController luAa1@ARalNAaLa0IUBINTNANRANTOIA)
af19gaimindiu§URT A tunnsldeuilaiuainaaa MainPageView JUT 4-13 uans

FwazldunUnIAaNd MainPageController
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MainPageController
+getCallGraphList() : CallGraphObject[]
+getClassDiagramList() : ClassDiagramObject[]
+getObjectNodes() : ObjectNodeObject[]
+checkReferenceDiagram() : boolean
+checkClassRelation() : boolean
+exportFile() : void
+uploadSequenceDiagram() : void
+uploadClassDiagram() : void
+createCode() : void

37]77 4-13 mara MainPageController

2.2 Aana CodeEditorController 1umatanaalnataasvantinmianiswily
sasuaturesias e U uatsidunsidaunlasuainaaia CodekditorView U

7 4-14 uaneseazBunvesratd CodeEditorController

CodeEditorController
+openfFile() : void
+saveFile() : void
+getRandominteger() : int
+getRandomDecimal() : double
+getRandomString() : string
+getMaxInteger() : int
+getMininteger() : int
+getMaxDecimal() : double
+getMinDecimal() : double
+exportFile() : void

3‘1/77 4-14 paa CodeEditorController

2.3 aand@ DiagramManagerController Lunatanealnaiansvoninm1ang
FANITUNUNINVDIFIEF 1T VIn T AU UATNAFun1slgunlasuainaana Diagram-

ManagerView gﬂﬁ 4-15 L@AII1UazduAURIAaEd DiagramManagerController

DiagramManagerController
+getCallGraphList() : CallGraphObject[]
+getClassDiagramList() : ClassDiagramObject[]
+deleteCallGraph() : void
+deleteClassDiagram() : void
+connectReferenceDiagram() : void
+renameCallGraph() : void
+renameClassDiagram() : void

g‘z]ﬁi 4-15 Aada DiagramManagerController
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2.4 aand SourceCodeManagerController \upananealynaiaasvoantimg
n153nn1siidsiasuatuvessiadie@ainminnufuaandunisldauilasuainaand
SourceCodeManagerView E‘U‘ﬁ 4-16 LANII188¥LBUNTYDIAANE SourceCodeManager-

Controller

SourceCodeManagerController
+deleteFile() : void

+renamekFile() : void

+exportFile() : void

+getFileList() : FileObject[]

gi/ﬁi 4-16 Aala SourceCodeManagerController

3. uiANa model
wiiAna model Usgnaumeaaiaiivimtifduaaianguluma (Model) sy

% as & & v & | < = = . o &
EULL‘U‘UL@&I?S‘U LNALNAUUTENBUNILLINALNALDEY 3 LL‘W@Lﬂﬂsﬁ\?llif]ﬂazl,aﬂﬂﬂﬂmalﬂu

3.1 uiiALNg callgraph
o v 44' = 1Y
wiALNa callgraph UsznauniupaiaUszinnlunainansnilaseass

=} ¥ a I IS r-:’l/

YaensmmaFenldnu lngseazidenveudazaanailnaseluil
3.1.1 Aa1a CallGraphObject tUupanafiiudeyareensannig
Senldaunaiennurunndiulann saendwensm Yensm Negvesing waziua

fiasansv gﬂﬁ 4-17 uanssvazidunvesnand CallGraphObject

CallGraphObject
-graphld : int
-graphName : string
-filePath : string
-createTimeStamp : string

31/77 4-17 pa1a CallGraphObject

[

3.1.2 Aad ObjectNodeObject WWuaanaiiiiudeuaresdouiand

Y

aelunsinsSenldaulawn sWasadaesdauiand Jevesdauand uazaalaiugIu

1%

Y9900ULINA  IAEAAIANUFIUVBIDOULING 9xUBNT1DBULRNG AINaTNugIULIaINAATE
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T w301y Actor niatdulnunINa1dUs198e JUN 4-18 wanssizazidenvasnaid

ObjectNodeObject

ObjectNodeObject
-objectld : int
-objectName : string
-baseldentifier : string

g‘dﬁ 4-18 Aala ObjectNodeObject

3.1.3 Aa1d MessageObject Lupanaiiiutoyaveduaiaaiidmiiu

seniedouiand lneiiusadneda Feveauads uazseuignadsandeuans aunislauay

dafadouland Uanemdle sansszydnfuaaayszavlaszning nmsdenld (Call) nsds

al

ANNSU (Return) n3en15a51999Utand  (Create) 5UT 4-19 UanIII8azldunvoIAANE

MessageObject

MessageObject
#messageld : int
#messageName : string
#fromObjectld : int
#toMessageld : int
#messageType : string

g‘l/ﬁi 4-19 Aa1a MessageObject

3.1.4 Aand ReturnMessageObject Wuaaafinudayaroauaias
Uszinnnisdeandu Inemaanatiaene (Extend) 1191nAaa MessageObject Lilowiudaya
A a1 | v & ) = v ! v & a
Wudndwaasdsnauiildunseeunduwaaslanazivszinvvesdoyadanduilugiala

Ingdayadananaziiluldlunisiwseininneuady JU 4-20 uansseasidenvesnand

ReturnMessageObject

ReturnMessageObject
-parentMessageld : int
-dataType : string

31]77 4-20 ma1a ReturnMessageObject
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(3

3.1.5 Aand ArgumentObject Wumaiaiiiiudayavetensiatuud

o w

(Argument) YBUNAAIUTENOUAILINADNIBY WRBSAIUUA UseAnVeataya a1uves

v 2

97135 UUA warAIUL (Indicator) vatersiauudinludouand ialy elayadnandoe

lUldlunsimseiniianeuddu JUN 4-21 uanssieazidenvesnana ArgumentObject

ArgumentObject
-arguld : int
-arguName : string
-dataType : string
-seqldx : int
-isObject : boolean

3“1/77/ 4-21 mala ArgumentObject

3.1.6 Aa1d GuardConditionObject unaiaiiiiivdayaveinisa
AOUATY Usenausiesiiaensds evvesdeuly wavwawaangnnisnaeuftuiivey JUN

4-22 uanesvazidsnvesnatd GuardConditionObject

GuardConditionObject

-guardCondld : int
-statement : string

g‘Uﬁ' 4-22 pad GuardConditionObject

3.1.7 Aan@ ReferenceDiagramObject \unanadvimdhiiudoya

[ a

YINITONDINUNINAITU IALAUTHAS19DIV0I80ULANE T AD19DIVDIUNUNINSIFUAY

' ]
= 14 a =

N9 LALIHAD19DIVDIUNUNINEIAUNONS1989 SUN 4-23 LARIS18aLL08nUBIAAE

Y Y

ReferenceDiagramObject

ReferenceDiagramObject
-objectld : int
-sourceCallGraphld : int
-destCallGraphld : int

gﬂﬁ 4-23 pana ReferenceDiagramObject
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3.2 uiALNY classdiagram
(] . 1 a =
WALNA classdiagram Usznauaigaatalszinnlunaiuansds
lassasaveununmeana tngsvasidunvedusasAaalnmaluil
3.2.1 pana ClassDiagramObject \unanailiiudoyavosuuunin
AanalalA S9a9198 Younunn Neguaalne wariuiamindiununIn JUN 4-24 uana

s1vazidunUesnand ClassDiagramObject

ClassDiagramObject
-diagramld : int
-diagramName : string
-filePath : string
-createTimeStamp : string

gi/ﬁi 4-24 mana ClassDiagramObject

3.2.2 Aa"d PackageObject 1unaaiiudoyavosuiininaly
o 4 1 % 4 a A @ ] a
wuAINaIRUlawn 99a81989 Youliang waziunayvowiang JUN 4-25 uans

S1vazldunUDIAad PackageObject

PackageObject
-packageld : int
-packageName : string
-namespace : string

g‘l]ﬁi 4-25 Aana PackageObject

3.2.3 Aand ClassObject Wupanafiiudeyavesnaralumwnunin
panalaln 51a81983 Jepand wazuszinnveinatainduaa1agusssy AaIauINSITN Y38

dumasina U 4-26 wanineazidenvesnaa ClassObject

ClassObject
-classld : int
-className : string
-instanceType : string

gﬂﬁ 4-26 Aa1A ClassObject
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3.2.4 pand MethodObject upanafiivdayavesuvionlann s

a

91984 Tewuvion Usznnvesoyadindu Ussinvvosuvion (3Usssu winsssu wie 13eadin)

al

LazszAuNsUaLIY Jadeyatamuduwnendniuaeinagldlunisadnsfaduatu U

4-27 Lanis1uazidsnvasnatd MethodObject

MethodObject
-methodld : int
-methodName : string
-returnType : string
-instanceType : string
-visibility : string

31/17 4-27 pa1a MethodObject

v a

3.2.5 Aad ParamObject {Wupanaiiudayavaanislnasvosus

¥
ISP

< Y v Y a A a s 9] U I3 v <
azmwamimm TREDINDY YBWIINULADT Uizmwuawaaﬂa @3UQ%3WLUUT@H§U53LQW@@U-

L U 1

& A ! o o a & = [ ! = (] a ¢ al
L"\]ﬂﬁﬁ/ﬁ@hl LAZAIAUVDINITIULRBDT FIVOUANINATWUUAIUNRUIVDUUTNDATNLULIDINDY

Y

a

ladesviaduadu JUT 4-28 uandsgasidenvesnata ParamObject

ParamObject
-paramld : int
-paramName : string
-dataType : string
-isObject : boolean
-seqldx : int

g‘l/ﬁi 4-28 paa ParamObject

3.2.6 Aa"@ InheritanceObject Wunanadiiudayanisdunenves
Aananglulkun R UlAETEY ST NBUBIAATaLlLaY STE1NBBIARATIHUNER JUN

4-29 LERITIUaTIBuATBIAATE InheritanceObject

InheritanceObject
-inheritanceld : int

-parentClassld : int
-childClassld : int

gﬂﬁ" 4-29 AaIA InheritanceObject
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3.3 uiAung file
< . Y a = Y ¢ @
AN file Usenaumenaialuwaniwansislasiasisveslndsia
suaturssadunaslasiies lnowiainadinaiilsznousisaalanianaialann aana
FileObject Fudunaraildinutoyavesindsiaduadulann swad1ade veld ienves
Ild Usznnvaslild (aduvselnsiies) waziunaiiadalid Ui 4-30 wansseazidunves

Aad FileObject

FileObject
-fileld : int
-fileName : string
-filePayload : string
-fileType : string
-createTimeStamp : string

U1 4-30 #8714 FileObject

4. PN utilities
wieLng utilities Luwieinavespanaildlunisadvayuianssuialuniglu
U v =3 ‘&I v = al Y] 1 ‘:"/
fasne wianatiusznaumeraia 3 randalaedazidunsanalud
4.1 Aand Uploader Wupanafviminfigaslunisindiivdununin gua

4-31 uansT1eazldunTeInatd Uploader

Uploader
+uploadFile() : void

g‘dﬁ 4-31 mata Uploader

4.2 Aana Downloader WWupananvinniinnarslunisdsenlndswaduatu

JUN 4-32 uanssneazidenvednata Downloader

Downloader
+downloadFile() : void

3‘1/77/ 4-32 mara Downloader
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4.3 pand LocalFileManager Wupanafivimtinndaglunisinnisinduesda
45719 Ingmanadfifengulunisadrelnadusnveslndsianuatudiodwanludnany o lud

Wiouiu UM 4-33 wanaeazidenuesnaid LocalFileManager

LocalFileManager
+compressZip() : void

37177 4-33 Aaa LocalFileManager

@
5. unALna xmlprocessor
3 I3 & P v P
wiALna xmlprocessor tudiAnanUsznaumeaatanlylunisuszuiana
Trdiendiduneaddlaun Idununmardvuaglvdununinaata lnalvdununindrduazgn
Uszanananienaid SDProcessor Jauandsnuavidunlugun 4-34 waglidununinaaiagn

Uszaiananignana COProcessor Bauanesgaztdentuzui 4-35

SDProcessor
+processXMLFile() : void
+identifyObjectNode() : void
+identifyMessage() : void
+identifyArgument() : void
+identifyGuardCondition() : void

g‘l/ﬁ' 4-34 pal1a SDProcessor

CDProcessor
+processXMLFile() : void
+identifyPackage() : void
+identifyClass() : void
+identifyMethod() : void
+identifyParameter() : void
+identifylnheritance() : void

3“1/77/ 4-35 Aara CDProcessor

6. WAALNAY sourcecode
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WNALNA sourcecode UsEnNauAl18AaanyinninNas1eswasuatuunsasy
wazla$iies Inaufianasanainusenausisnatantinalaaziiananiaianalagl
eazdunfnalul

6.1 mana SourceCodeGenerator LJumAatanviuniinasianiadunazlag

o A v

nasnratan1eldan1Inaaau@adly AUNIAaIATL U ILNUYBINUNINEIRUNQND19DY LAy

Y

AumAaIasUsssundunenuaIneatauIusssuilanaawInssIutuiegnaaluadu su

7 4-36 LanISIwaLRenURIRaNd SourceCodeGenerator

SourceCodeGenerator
+createCode() : void
+identifyStubs() : void
+identifyDrivers() : void
+convertMessage ToMethod() : void
+identifyConcreteDescendance() : void
+identifyReferenceDiagram() : void

37]77 4-36 Aara SourceCodeGenerator

3 . I = a Y a o Y A v & W
6.2 WALNY java LHuuianaiuszneufeaataniinifaselua sia
FuaTUNII1N TIUSENIUMIEAANE 3 AaNENLsgaLRunnInalUll
6.2.1 Aaa JavaGenerator {upaafivimtifiaiuaunisasielng

aRuatun1¥19171 JUN 4-37 LARISI8AZIBUAYRIAAA JavaGenerator

JavaGenerator
+generateFile() : void
+generateHeader() : void
+identifyMethodSignature() : void
+saveFilelntoDatabase() : void
+addMethodToFile() : void

g‘z]ﬁi 4-37 maa JavaGenerator

6.2.2 aand StubGenerator Lfluﬂamﬁsumamamﬂam
JavaGenerator ¥MMT7a3193v @A uatuveadu UM 4-38 Lan518aLIBAYRIARE

StubGenerator
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StubGenerator
+generateFile() : void
+generateHeader() : void
+generateMethod() : void

g‘dﬁ 4-38 Aala StubGenerator

6.2.3 pand DriverGenerator tJuAa1afvu18u191nAaNd
SourceCodeGenerator yinniifiasnesianuatuvedlasiies JUN 4-39 uansseavidunves

Aa1d DriverGenerator

DriverGenerator
+generateFile() : void
+generateHeader() : void
+generateTestMethod() : void

3“1/77/ 4-39 pala DriverGenerator

7. uiiAna database
uiALNg database iuuiawnafisiusiuaaraivmifidensefugiudoya
TneseaziBenvasiraraaiaifseluil
7.1 Aana Database Ao Aanafivinmtfiairesnisidousorugiudeya U

4-40 LRI UazldunvaInand Database

Database
+connectToDB() : void
+getConnection() : DBConnection

gﬂﬁ 4-40 pad Database

7.2 Aa1@ DBConnection Lupataivinvtnidusidnusaseningsnasianu

Fudeya U 4-41 uansseazidunvesnana DBConnection

DBConnection
-connectionString : string

51i1 4-41 Aa75 DBConnection
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7.3 AAa CallGraphService fis AaraivimiisIusmileidundudensys
(CRUD - Create, Read, Update, Delete) [18] uugudayavansinnisisenidanu gﬂﬁ 4-42

LanITIwazLIenTeIAad CallGraphService

CallGraphService
+getObjectNode() : ObjectNodeObject
+getObjectNodes() : ObjectNodeObject[]
+getMessagesBySourceObject() : MessageObject][]
+getMessagesByDestObject() : ObjectNodeObject[]
+getCallGraphs() : CallGraphObject
+insertintoObjectNode() : int
+insertlntoCallGraph() : int
+insertintoMessage() : int
+insertintoReturnMessage() : int
+insertintoArgument() : int
+insertintoGuardCondition() : int
+insertintoReferenceDiagram() : int
+deleteCallGraph() : void

37]77 4-42 mara CallGraphService

s

7.4 pand ClassDiagramService Wunanaivinntifisausiuilesidungudensy

Y

AUUFIUTRYAYBILKNUA ARG JUT 4-43 WansTngagidenvasnaid ClassDiagramService

ClassDiagramService
+getClassDiagrams() : ClassDiagramObject][]
+getClasses() : ClassObiject[]
+getMethods() : MethodObject]
+getParameters() : ParamObiject][]
+insertintoDiagram() : int
+insertintoPackage() : int
+insertintoClass() : int
+insertintoMethod() : int
+insertintoParam() : int
+insertIntolnheritance() : int
+deleteClassDiagram() : void

3‘1/77/ 4-43 parea ClassDiagramService

7.5 Aana SourceCodeService Aig AaamiminfTIuTINilndungudesyn

vugudeyavatlndsiaduatu JUN 4-44 uanssgazidenvasnana SourceCodeService
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SourceCodeService
+getFile() : FileObject
+getFiles() : FileObject[]
+updateFileContent() : void
+insertIntoFile() : int

g‘zj‘ﬁi 4-44 para SourceCodeService

4.1.3 WUUIADIIINGANTIY
dmsunuudnasuBanginssuidelaldununmaduluniseSurenginssuvesia

v LY} & 5 a = Y] 1 -dy
asnaasukazlnsies nelisvavdunnsnalull
4.1.3.1 LHUNINAINU

WNUNNAIAUYDITINTUNANUBIFES NaRULaELASLI9SUTTNOUMBUNUN TGN 6
WU AarelUdl
1. uHunwaRUn s Ia LR un AR U
LHuAIMEIRUYeINsUI i dur U nadunanslugua 4-45
SUAUAN Jnaaeunse Tester lubHUAINEIGUS oY TY uploadSequenceDiagram
Y94AATA MainPageView kagAad MainPageView dsiuaiaatsonldWandu upload-
SequenceDiagram U®3Aa1d MainPageController 9101 uAaa MainPageController 3¢
Wunld#endu uploadFile ¥09AaTa@ Uploader oW N IWNALNUATNEIAU LWaLAANE
MainPageController azdsLuaLaa processXMLFile iioUszuranalWALNUAIWEIAUNIILT
11 %8991nUsERIaNalNaUHUAINEIRULESY AAE MainPageView g dLNaL@INIAANE
. = v ' o v a o v aag ¢ Yy a =
MainPageController tialiasivdauinlunnun maIduid1ddeutand No19884
o o A = Y A Y a . . a I Y a
WNUAWENRUDUNI Dl 8138N1991989AaNd MainPageView 93UanllaLdLFouINIIN1T91984

[y

faunun MU NAFR UL INAWNUNNEIRUTIYN B LTBNABLT T ULH LA TN

v Y o

ANAUYIH
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% mainView : mainController : uploader :
MainPageView MainPageController Uploader
T

Tester

1: uploadSequenceDiagram()
: void 1.1: uploadSequenceDiagram()
| : void

| 1.1.1: uploadFile() : void
il

1.1.2: processXMLFile

)

pSequence Diagram -

Process Sequence
Diagram

1.2: checkReferenceDiagram() Sate

: boolean

1.3: isReferred

; 1.4: [isReferred = true] alert() : void
|
| |

JUil 4-45 WAL NG I UNI T U N AN ING 19U

2. WHUAINAIPUNTTUTEUIANALNUN NI
LU AR UYeIMTUTTIARaUHUN WaFULandlugUT 4-46 1ile
AaNd SDProcessor hasulual@aliuszananalNunInaInuaInaad MainPageController Tu
5U#l 4-45 mana SDProcessor axi3uUszananalwdlendiduueaiiiesiusudeyaveaumunn
@iy @5199euLand AnAana CallGraphObject LﬁaLﬁuiamuasuaaLLmumwa"ﬁmLazﬁ’uﬁﬂaa
g1udoyartunaia CallGraphService dnlU Aa1a SDProcessor agns3avIdauLand nelu
LHUAMEITU a¥198euLansd anAata ObjectNodeObject Lilaiiudeyavesdoutand Tu
LHUAINEIRU Lazduiinasgiudeyaniunianaia CallGraph-Service NnTuFIasaz
ATIVNLEALEY 1SN ULUUATDILABLILEALED LAZNITARIUATY Wavas19dauLans A1nAand
MessageObject ArgumentObject LWag GuardConditionObject #1U&1A U LﬁaLﬁU%’aga
19 waztuiindeyatienuasgiudeyaitunianaia CallGraphService
3. uNUN AU SUD WA LN UA WAaNE
uuamEdumMailWdununwaaauandusui 4-47 gmaaeu
%39 Tester TunkunwaIduiTanldilesndu uploadClassDiagram 984AaNd MainPageView
wazAand MainPageView azi3unldWaAdu uploadClassDiagram ¥03Aa1d MainPage-
Controller §nlU mand MainPageController ag13anla#9Adu uploadFile votAand
Uploader Wotnd lndununInaang waznand MainPageController 2 &LU@ LA

processXMLFile iiaUszananalaununmAaanungmn



sdProcessor : callGraphDB :
SDProcessor CallGraphService
T
1: processXMLFile() : void
— ¥ | 1.1: create -
Gate |- >| callGraph : CallGraphObject
T
3 1.2: insertintoCallGraph() : int o
; g
¢ ] 1.3: identifyObjectNode() : void
------- LU . >{ obj : ObjectNodeObject |
1.5: insertintoObjectNode() : int !
o
:\ 1.6: identifyMessage() : void
------------- LLsgreate o s >[ msg : MessageObject ]
T
1.8: insertintoMessage() : inlt i
| gt
pu 1.9: identifyArgument() : void i
2 |
1.10: t =
------------------------ QIe8E  rmne ----»---»---i->|arg:ArgumentOb}ect
1.14: insertlntpArgument() 2 inlt =
T : g il
:| 1.12: identifyGuardCondition() : void ! |
1.13: create l
------------------------------------ Bt ey guardCond :
1.14: insertintoGuardCondition() : int GuardConditionObject

59

O

JUT 4-46 WHUNINGIUNITUTYUIDEAUALN ING 19U

b

x

mainView :

mainController :

uploader :
Uploader

Tester

: void

1: uploadClassDiagram()

MainPalgeView

1.1: uploadClassDiagram
: void

]q

MainPaquontroller

1.1.1: uploadFile() : void

1.1.2: processXMLFile

0 |
T

Gate

Sequence Diagram
- Process Class
Diagram

JUT 4-47 WHuUN NG UNITUNTMALUN INAS T

4. WNUNINAIAUNITUTEUIANALNUNINAANE

WHUAMNEIRUVBINTUTERIARARNUN N ARTALARlUTUN 4-48 Wie

Aad CDProcessor bASUlLaLdaliussuIanawiNunNInAand Aand CDProcessor 98L31N1S

Uszmamalﬂéwm&ﬁmwaLﬁaiwiam’fagaﬁumLLr;JumWﬂma as$1990utand a1nAand

ClassDiagramObject wiothiudayavasununinaand waziuiinasgiudeyaniuaaid

ClassDiagramService dalu Aana CDProcessor 3gmsaanuiianan1eluLtuInAa
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a51999uLand 91nAaa PackageObject Lﬁal,ﬁu%’a;gafuamﬁmm wazduiinasgiudoyaniu
v1anand ClassDiagramService 9MntufiadmznTIameanaluuiazuinng wionvews
avAand W1 1NmesURILAaYILTIen LaYAS1998ULING 31nAand ClassObject
MethodObject Wag ParamObject mudiduiiiatfuteyatnasiu uaztufindeyaasgrutoya

HIUNN9AANE ClassDiagramService

cdProcessor : classDiagramDB :
CDProcessor ClassDiagramsService
1: processXMLFile() : void |
+ 1.1: create
f—ﬂ—fﬂ—f>| diagram : ClassDiagramObject
i 1.2: insertintoDiagram() : int

| ]
:| 1.3: identifyPackage() : void
|

Gate

........ 145 95‘3?19”~~--~§~>[ package : PackageObject |
| T

1.5: insertintoPackage() : int

| | /

:‘ 1.6: identifyClass() : void

|

I I

| .

......................... i Ligeals s class : ClassObject

|
I
|
I

1.8: insertintoClass() : int

:| 1.9: identifyMethod() : void !
I
......................... o-ooooSo-oo-o---------- 15[ method : MethodObject |

H I
1.11: insertintoMethod() :Iint
T

| g}
:| 1.12: identifyParameter() : void |

________ 1_.:1?:_9[(:3_3_1_8________ ->|param : ParamObject

1.14: insertintoParam() : int

»

31/7/‘7 4-48 UAUNINAINUNITUTEUIANAUN YN TNARIE

5. LHUnIMERUNSiaenaaanelan1ndeuy
o o 2 v PN
LHuAINaIRuYeInIsiaenaataniglinimaaeuanslugu 4-49
SUAUAIN Enadeu nse Tester luwnunmaduisenldflandu selectSequenceDiagram
Y03 MainPageView Lagaand MainPageView awisunldflentdu getObjectNodes Vo4
Aa1d MainPageController 91U uAaNd MainPageController azd913unld W e
getObjectNodes ¥83Aand CallGraphService WiBLA3EUTIIN1TVRODULANA NBTULNUNN

'
v a

Sfuiifnaaouiden fmaaeuidonununnaaiaiiaenadestulaunwadudiadusiiy
WeAdU selectClassDiagram wavidenmalranielanisnaao Un1uNInTu select-
ClassUnderTest 989AaTa MainPageView anntugnadeuaraiiasiaduadulneonld
#WaAdu createCode U09AANE MainPageView LazAand MainPageView agisunlanendy
createCode U93Aad MainPageController qmﬁflaﬂma MainPageController agadluaLa

createCode WiBIBUNTAS 195 aRUATUYRIERULALIASIDS
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% mainView : mainController : callGraphDB :
MainPageView MainPageController CallGraphService
T

Tester

1: selectSequenceDiagram() 1.1: getObjectNodes() :

I
|
|
. | B
: void - A 1.1.1: getObjectNodes() :
| ObjectNodeObject]] ObjectNodeObiec(]
fl
1.2: objectNodes 1.1.2: objectNodes |
2: selectClassDiagram() : void L
3: selectClassesUnderTest() : void:"}'|
4: createCode() - void »l 4.1: createCode() : void ref
4.1.1: createCode S.equence
¥  Diagram -
Gate Create Code

|

U 4-49 usunmamunsidenaalanielanisnaaou

6. WNUNTWAIRUNITAS IS HARUATY

LHUAINETUNTAT 9T RaduatuLandusud 4-50 onana
SourceCodeGenerator basuULdaL@ a5 1959@fuatyu Aald SourceCodeGenerator 9%
nsrantafuiidoslddrefladdu identifyStubs wazidonldiladdu cetMessace-
BySourceObject ¥p3Aa1d CallGraphService L‘f/ﬂ\ll@3’JU5’33HSJJEJ%6‘UEJ\‘1LiJﬁLﬁ"\](;fﬂﬂa"]’J Ty
Y zieafunald SourceCodeGenerator 18m57911la5i0s7id o ld a1 e u
identifyDrivers wazt38nlgilendu getMessageByDestObject ¥93aaa CallGraphService
Lﬁ@i?Ui’JﬂJ%}@%aﬂJmLiJﬁLaR]GZ’Jj’N(;lJu dloTuTuaaaasa aana SourceCode-Generator 9t
Sunlaflendu getMethods wesaana ClassDiagramService Lﬁaﬁﬁayjammmﬁa@%muwa%
wwldsuanaaalinaaidudien wazdenldilasdu cenerateFile vosnana Stub-
Generator waz DriverGenerator wioad1esiaguaturesasuwazlasinasauaisu tne
ijgumauﬂﬁﬁ%’]ﬂﬂ/\léiﬁaé}’uaﬁ’mmaﬁuLLamﬁameumwﬁﬁugﬂﬁ 4-51 uavdumeunsadig

lpsiesuansmeurunwaRusUR 4-52



sourceCodeGen : callGraphDB : classDiagramDB :

SourceCodeGenerator CallGraphService | | ClassDiagramService
T
1: createCode() : void
Gate :\ 1.1: identifyStubs() : void
1.2: getMessagesBySourceObject() b
: MessageObject[]

1.3: messages

e 1.4: identifyDrivers() : void }

1.5: getMessagesByDestObject()
: ObjectNodeObiject[]

1.6: messages

1.7: getMethods() : MethodObiject[]

1.8: methods
:\ 1.9: convertMessageToMethod() : void r_ef)
1.10: generateFile Sequence Diagram
- GenerateStub
Gatt
ref,
1.11: generateFile _quuence Diagram
! - GenerateDriver
: Gatt
|
JUIT 4-50 UHUNINAIUNITAT NTaR Uty
javaGen : sourceCodeDB :
StubGenerator SourceCodeService
T T
1: generateFile() : void i E
il 1.1: getFile() : FileObject |
Gate
1.2: fileObject
< _________________________________________
alt)
[fleObject ==null]_1.3:create [~ ¢ bFile -
1.4: insertintoFile() : int FiIeiject
|
L
:\ 1.5: generateHeader() : void i }
: |
| 1
[fileObject != null] ! {
l !
! |
4_—\ 1.6: identifyMethodSignature() : vpid {
| |
| |
3 1.7: generateMethod() : void : i
|
|
:‘ 1.8: addMethodToFile() : void E {
| |
|
1.9: saveFilelntoDatabase() : void }
H |
1.10: updateFileContent() : void ‘{
T ! g

JUTT 4-51 UNUNINEIUYENNITATNTaFURUUYeNaRUYD GenerateStub
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javaGen : sourceCodeDB :
DriverGenerator SourceCodeService
I T
| |

1: generateFile() : void | |
1.1: getFile() : FileObject :

Gate
. 1.2:fileObject |
alt)
[leotjecy se il JE.o0ae, ... = driverFile :
1.4: insertintoFile() : int Filequect

:\ 1.5: generateHeader() : void

[fileObject != null]

| N S—

:—l 1.6: identifyMethodSignature() : void

:\ 1.7: generateTestMethod() : void

:| 1.8: addMethodToFile() : void

1.9: saveFilelntoDatabase() : void

1.10: updateFileContent() : void

|
|
:
:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

)

i
|
|

i
a |
I
I

U 4-52 ununmaiuvesnisassiasuaiuveslnsiaesde GenerateDriver

mﬂgﬂﬁ 4-51 \flapana StubGenerator M ¥uinaaaliadisasu
Aand StubGenerator 9zasI9daUAuILABEi1INGVosadUTIna T uInAounselal Tng
Senldfleidu cetFile vaspana SourceCodeService windumlngsnan winliipeadiaun
fiou AaNa StubGenerator 9zaiadouland vedldanaana FileObject Lilaiudayaves
g uarduiinasgruteyamelsndu insertintoFile ¥a3nana SourceCodeService fauaing
Tnsewedlndtusndaeflasdy cenerateHeader a1ntusIUTINWTIOATNLULIBSEIB Ak Ty
identifyMethodSignature wagai19siasuatuvesiuNonninaan 18N andu
generateMethod unsnasinddefleidy addMethodToFile wasiiloadrsuioniaiadu
Aana StubGenerator 3zUnalduazinouduiinlidasgrudeyaniglandy
saveFilelntoDatabase LLazé’fULﬂmLﬁammaqlw&aqgm%’au”aé’amuﬁam updateFileContent
Y9AaNEd SourceCodeService

N3V 4-52 1iloAana DriverGenerator léumaasliaindlasiies

Aa1@ DriverGenerator 3¥A519d@0UnauINAgas19lWdvaslasesnInanTuuineunsaly
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TneSanldileidu cetFile 909na1a SourceCodeService wiadumniludsanans ninldine
45191719 AaTd DriverGenerator aza3198autans vaslndainaana FileObject wiaLfiy
Toyavodlnd uartuiinasgiudeyasieilandy insertintoFile va3paa SourceCodeService
rouatelaswadlngtunndefleidu senerateHeader anntusiusumfiondniuaessie
Hafdu identifyMethodSignature wavas1ssRanuaturoauiiondinainigfandu
generateTestMethod unsnasindseleidu addMethodToFile wasiiloadraufioniasa
mand DriverGenerator 9z UnliduasinSouduiinlndasgrudeyanioflaidu
saveFilelntoDatabase LLazé’UmeLﬁamﬁuaﬂWémg’m%’aaﬂaﬁwLuﬁam updateFileContent

P9AaNa SourceCodeService

4.1.4 lpseaievesgrudoya
A3deldeanuuulaseadiquesgiudeyananfigununindens (ER - Entity
Relationship Diagram) uanslusufi 4-53 TneseaziBenveusaziouiin (Entity) Sifwioluil
1. 1ouiin CallGraph Tdiudeyavasnsanmsdentden
Ui ObjectNode Tdiudayavesdouand Tunsiunsisenlde

DUIR Message ISULﬂU“UEJSJa‘U’eNLiJﬁLﬁﬂV]ﬁﬂ‘i”‘WJ’NEJEJULﬁIﬂG]

Q‘é’ Y 2 ¥ ca i3
LOUNE Argument IGULﬂU“UEJ%a“UENEJWiﬂ’JLMUG]‘UENL@J@LGT\]

€

. 0u#iA GuardCondition lHiiudeyaresnisnaeuddy

2

2
3.1
4, LEJ‘IJ‘VI?T ReturnMessage IGULﬂU‘UEJlI“aGUENLNﬁLﬁﬂUi%Lﬂ%LNﬁLﬁﬁ]ﬁ@UﬂﬁU
5
6
7

. 1oUfA ReferenceDiagram 1A UTayav0IN15819BILNUAINEIRTUVD
< '3 ¥ a
DOULAINAUTELNNNITON9D
8. Laufif ClassDiagram MiAutoyavesinunwaaa
9. 1oUTA Package Tdlivdoyavewianaluwnuninaaia
10. toufif Class THhAvToyavesnadluusiazuiiaing
11. 1ouiifl Method Tdiudayaveuufionluusiasnana

ad v 2 v a s ] &
12. LauUn® Param I%LﬂUsUE]HﬁSUE]QWTYINLWE]TU@ﬂLLC‘]azLNV]aﬂ

€

13. 1ouiif Inheritance ldiiudoyavesnisdunen

14. Loufif SourceCodeFile Tiudayalndsiaduatu
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CallGraph Message GuardCondition
PK | CallGraphld PK | Messageld H— O+ PK | GuardCondld
CallGraphName —0< FK [ FromObjectld FK | Messageld
FilePath ToObjectld Statement
CreateTimeStamp MessageName
:[ MessageType
L Argument
ObjectNode l PK | Arguld
PK | Objectld H— ReferenceDiagram FK | Messageld
FK | callGraphlid PK | Objectld ReturnMessage ArguName
ObjectName H——o0< FK | SourceCallGraphld PK | Messageld Sequencelndex
Baseldentifier DestCallGraphld DataType DataType
ClassDiagram Package Class SourceCodeFile
PK [ ClassDiagramid H i PK | Packageld H i PK | Classld PK | Eileld
ClassDiagramName FK | Diagramld FK | Packageld Filename
FilePath PackageName ClassName FileContent
CreateTimeStamp Namespace InstanceType Language
SourceCodeType
Method B>o- CreateTimeStamp
PK | Methodid LastUpdateTimeStamp
FK | Classld %
MethodName Parameter Inheritance
Visibility PK | Paramld PK | Inheritanceld
ReturnDataType FK | Methodld SuperClassld
ReturnDataTypeModifier ParamName ChildClassld
IsObject DataType
InstanceType DataTypeModifier
IsConstructor Sequencelndex

JUT 4-53 UBUNINDITVEI6 T3 N

4.1.5 ao1UnansTuueRlasIs

fasasuuazlasineseantuulasltanidnenssunuy 3 Wies laaeud-1@svnes (3-Tier
Client-Server) [18] IngUsznouniy taatous (Client) waUnatadui@swiios (Application
Server) wagi@sniaigiudeya (Database Server) lngan 1UnunssuvaIfiias1auansnie

LU MANADELILS (Deployment Diagram) Tuguil 4-54
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<<device>>
Client

<<component>> &

Web Browser

<<artifact>> D

HTML

<<artifact>> b

JavaScript

<<device>>
Application Server <<device>>
<<component>> &I Database Server
<<HTTP>> Apache HTTP -
Server <TCP/IP>> | |<<component>> &l
- B MySQL Server
<<artifact>>
PHP Server

4.2

4.2.1

U 4-54 WU INANADELUUAYOIFT AT

ANSNAUIRIES19aAULaztnsLIeS

TudrufiagnanianIsnausas9adiuLazlansiiasusenausie anTNLINA LAY

d‘ =l d‘ %3 U v v} 1 1 v a a U 1 dy
iwsesleldlunsiaundiasng uasnisiawdiudeusyauyld lneliswazdeadestaluil

14 = oA v
dnmuIndauasiasasiianlglun1snaun

v a A = i Y] = a Y &
ANTNLINAIUNLALLAS YT NI luN ST TYaz B unnsma Ul

4.2.1.1 815aw23 (Hardware)

soInauRImasIlun sHRILIgNALISIToR MUR (Specification) Asioll

niheUszalana Intel Core i5-4590 AM57 3.3 Anwlesad (GHz)
NUWANNTUSN (RAM) 16 Anzlus (GB)

gninfanaug 512 Anglud

nhgUszananansmin Nvidia GeForce GTX 750 Ti

S¥UUUfUANNS Windows 10 Pro

4.2.1.2 ¥avlAws (Software)

Tunsiaundiashe fidelaldinTesiienssialuil

Eclipse PHP @wsuiaunsiaauatiunie PHP

Microsoft Visual Studio Code dmsuniaiusianuatunIw JavaScript
wazWaILMTIUME HTML wag CSS

MAMP d1%5UN159189380 1MHIN8 01 1A8vi831899 Apache HTTP

Server, PHP Server wag MySQL Server



4.2.2  mMsiaudUsaUsEa Uy

lassaiediudeusyaugldvesiasiadiuuaglasinesuansmeuauninduladnin-

o

HLY @NSUS18azL8nTRILRaEuNsNeilfane U

e

Fu (Window Navigation Diagram) Tugu#l 4-55 &saSungainuduiussenindiuseussany

<<Pop-up Window>> <<Pop-up Window>> <<Pop-up Window>>
Diagram Selection Class Selection
<<Su|ttor;>> <<Button>> |l <<Drop-down List>> <<Table>>
pod Upload Class Call Graph List Class List
Sequence Di
: jagram
Diagram
<<Drop-down List>> | | <<Button>>
\_l l_l Class Diagram List = Back
<<File Selector>> Next Next
XML File Selector
A J
If reference y "
s 3 <<Window>> <<Pop-up Window>>
diagram:exisied Main Page P <<Button>>|  Generated Files
Y = I Close
<éBuflonss <<Button>>
<<Message Box>> Uload Digdirai Create Source <<Table>>
Reference Diagram > P 9 Code File List Table
Notification
<<Button>> S<: u?gg?; & <<Button>>| |<<Button>>| |<<Button>>
XML Manager Manager Edit Export Export All
[
\ —
<<Window>> <<Window>> <Windows>
Diagram Manager Source Code Manager Codle Editor
<<Panel>> <<Table>> <<Text Box>> | [<<Button>>
Diagram List Panel File List Table Filename Rename
<<Table>> <<Table>> SOTERERIEESS
Call Graph Table Class Diagram Table <<Button>> | | <<Button>>| |
Delete Edit Source Code Area
Zehiitonss <<Button>> <<Button>> <<Button>> <<Button>>
Link Call <<Button>> <<Button>> Export Rename Save Export
Graph Rename Delete
S ! <<Button>> | | <<Button>>
Insert Max Insert Min
<<Pop-up Window>> 1
Graph Linking <<Pop-up Window>> <<Pop-up Window>> | <<Button>> ‘
Rename Diagram Rename File
<<Drop-down List>> g Insert Random Integer
Call Graph List <<Button>>
<<Text Box>> <<Text Box>> | Insert Random String
New Filename New Filename
<<Table>> <<Button>>
Class List Insert Random Decimal
<<Button>> <<Button>> | J
<<Button>> Rename Rename
Link Call Graph

FUT 4-55 wanmauladuaintuyesiias e
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1. wieenan (Main Page)
4 1 [ < 4 1 % 1% = o Y A g Y v
wihaaniduvrtidiawsnvesinaisgaimtiduy (Menu) ¥09i3a319

wandlugun 4-56 ssrusenauvemitsnmdnysenaumeu 4 Juldun

Stub and Driver Generator Online
Tool is a tool for creating stubs or Jooo
drivers for class integration testing

from sequence and class diagrams
Instruction /r < / >

1. Upload UML diagram as XML I
files.

2. Select class(es) under test. Upload XML Create Source Code

3. Edit the source codes.

4. Export.

XML Manager Source Code Manager

U 4-56 wineiameanvesias e

1.1 U Upload Diagram glumisundnlvldusunin lngdienadudl
MasazuanminasloUdniielvidonysein nuesununmiden1sundl wanslugui

4-57 ndusas1aslidonindndaenisundinasfiiasiaazlszanana d N un 1 nntig

v A o Y A Y a =

TunTANLHUA NP UNUTITN1TO19DIDIHUNNEIFUDY HIA3199E AN IUDANULHBULA

IiveusiuwuAnauNgneBuandluzun 4-58

. X
Upload XML File

[y E—"
3 g — |
] =
G E—"

=
Sequence Diagram Class Diagram

XML must be generated from Visual Paradigm

U7 4-57 wihaadevdnvesnmsiudalng
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localhost:8080 says

This sequence diagram refers to other sequence diagrams. Please
upload those diagrams and link them together by XML Manager

U 4-58 YomIIuuduAoulanun 150 NBUAUNING I UDY

1.2 Uu Create Source Code Mdluni1sasiesaduatuvesadiuuas
lnses lnaWenadudradrazuanmtidsloudnielvignaaouifeniauninadui
ABINTNAADULATULHUNTNANANADAARBINULKUA AU FONAUARIUTUN 4-59 uaz
dlegnageunatu Next fia3199zuanis1en15veIdautans uwaunwadudanaalig

= v Y = A v Y% v
nageuiienaananiglinisageuduantluzui 4-60 Wekvagauna Next das1sazasng
sasuaturesraanelinisvageuniion wazwanasien1svedaiulaylasiesNas
fananslugun 4-61 guaaeuaiunsanaty Edit iveunlusiaduadu wsenaly Export Lite

deeanlilaniden wsenatu Export All iiedweenlvasiasuatuianue lnadasiasdudn

Trdluguuuulnddy (Zip) neudsenlila

Select Diagram

Select Call Graph

‘ Please Select Call Graph v

Select Class Diagram

‘ Please Select Class Diagram v

Next

FU7 4-59 wiheetleUswnisidonuaunIn



Select Class(es) Under Test

Student

Score

EnrollmentRepo

Grader

Back

CreateCode

U 4-60 mheetlavennisidenaaraniglinisnageu

Generated Files

GraderStub. java

GraderDriver.java

Export

Export All

Edit

U7 4-61 wihantlevanuanssignisveslnasianuavy

70

1.3 Y1 XML Manager tutjuditmislunidiaisnisdanising

BANUANTN

1.4 Yu Source Code Manager tJutufimnalundisisnisdanis

Indsanuady

2. MIANNITIANITUNUAIW (Diagram Manager)

PUIANNITIANITUNUATND UR TR 1T LT LFA LN UN TWE T UL AL LN LN TN

Aaandniudananslugun 4-62 nisnsideddunisldan 3 feddulaun nmsveude

o w a dll a a Y &
LHUATNAINU NITAULNUAIN LLazNISLURYUTDLLNUNIN Iﬂﬂﬂiqﬂaglﬁﬂﬂﬂﬁm@lﬂu
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Call Graph Class Diagram
Item File Name Create Date ‘
1 test.xml 2020-03-08 09:36:28 ‘
2 openCourse.xml 2020-03-08 12:53:50 ‘
3 addScore.xml 2020-03-08 13:23:26 ‘
4 closeCourse.xml 2020-03-08 13:23:29 ‘
5 getGPAX.xml 2020-03-08 13:23:34 ‘
6 openSection.xml 2020-03-08 13:23:37 ‘
74 payByCreditCard.xml 2020-03-08 13:23:42 ’
8 simple_payment.xml 2020-03-08 13:23:45 ‘
A2 Link V4 i
CallGraph Rename Delete
o emimmummes

U9 4-62 M990 139ANITUALUN I

2.1 M3deNsBUNUA AT fnaaeuatanIaleudouNuAwaTUTTIANS
$redsdaununmddudulpedonumuninddulumsauaznaly Link CallGraph fasisas
wansnthandeudulignageuidonununindidulatenis wasdoulandlubkunmafusiu
maidudszamnissnadasaandusuil 4-63

2.2 MIAULHUATN FNAFOUAUITOAULHUANEIRUNTOUKNUNINARE 1A
WonuuunmaunsaLAuA A EluA1TaEnaly Delete

2.3 MswWaBuTeununn gnaasvaiusnildsudeununinaifunie
uwunm Ingidonusunnardundeununmaaialuaisisuaznaly Rename enat

Rename fassazuansniiaedeudnlignaaeuldveludlui Inenissleusnuandluy

al

IUN 4-64
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Linking Reference Diagram

Select Destination Call Graph

Please Select Destination Call Graph v

Select Reference Diagram Object

Please Select Destination Call Graph

Link

U7 4-63 mbhwetlevdnnisideusousunImainy

Rename

Please enter new filename

test.xml

Rename

U7 4-64 mirwetognnmsiuagutiousnIn

3. MR INsingsHaRuatu (Source Code Manager)
nIE19n153AN15 I asasuaduiduntnnnaildwanesienisveslndswa
guatumAulAludasna wanalugui 4-65 nieedidflendunisldan 4 dendulaun nsau

a nsiasudalnd n1sdseantd waznisualalud lnusivazdenveanmasiandull

samalull



Item File Name Language File Type Create Date Last Update Timestamp

1 GraderStub. java JAVA 5TUB 2020-06-20 15:06:47 2020-06-20 15:40:27

2 GraderDriver.java JAVA DRIVER 2020-06-20 15:06:47 2020-06-20 15:06:47

3 ElectricBillingProxylmplStub. java JAVA STUB 2020-06-20 15:44:19 2020-06-20 15:44:19

4 BillingServiceStub.java JAVA 5TUB 2020-06-20 15:44:19 2020-06-20 15:44:19

5 TransactionStub.java JAVA STUB 2020-06-20 15:44:19 2020-06-20 15:44:19

6 MenuPageDriver.java JAVA DRIVER 2020-06-20 15:44:19 2020-06-22 19:21:04

| {ll] Delete I | /7 Rename I l % Edit I l 7 Export I
.

U9 4-65 mhmanssanmsliasiaiuaty

3.1 myaulnd guegeuannsoaulvasiasuatueenandaindlagnisiden

Inldlumssuaznaly Delete

3.2 mswasutelia guaasuauisawdsudelndlalaadentudluniss

waznal Rename Madvsuanantsadeusmieligmaaeuldvelnalvidegun 4-66

Rename

Please enter new filename

GraderStub java

Rename

X

U7 4-66 wihwintlevennisivaeudolna

3.3 mydsganlila gnaasuansadeanindlalaensidenivdlumswas

nnUy Export

3.4 maudlulid gnaseuaunsawilusiasiuadulalaenisdentngluniss

waznaly Edit Masisaztmnalunisenisunlysiaduadu




74

4. MUNEINNSA bSTaRuaUy (Code Editor)
v 1 Y] v 'y <3 v 1 d' % Ly v [y
PRINISWA LS aRUaTY Lunt el kA lusFaduatulae@unsawnsn
1 d' & 1 1 U v dyo.l d’ d‘ L2 1 & 1
AAsIviseRduauUsTIANUedeyald wenanidaunsaiudsutelnduazdseanlndniu

wiiensilld wisensudlusiasuadunansugun 4-67

Filename:[ ElectricBillingProxylmplStub java l [ Vd Rename] [ [ save l [ 7] Export ]
package stub.services.thirdparty.impl;
class ElectricBillingProxyImpl{
public boolean payBill(String clientId,double amount){
System.out.println(clientId);
System.out.println(amount);
return false;
3
}
Vi
[ Max Value ‘ [ Min Value ] Random Random Random
String Integer Decimal

U7 4-67 mhanmsunlysiasiiaty
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Tuunieznanidnismeaeuirdesiioadadunarladned Ingldnsdanw 3 nsdl
Wenaaeunisadisasuuazinsiiesainununnaiduiasununnaatalunsdlang q 9
waneneiy TngaznanidetuneunisnageulaenmsauLass1oasdon veensaanyIna 3

=
N3t
5.1  JunaunsNaaaulagnInsau

nsnageufasslunsdlinuasng q Stuneunisnageulnesiuiimilouiulaed

Funeundn ¢ Junouldun

1. Y lnduaunmdsuiaziruninaaia Tunsdifiuaunimdiduiidngig
15819898 unuAMEI T U Y g’{‘mmaa‘uéfadu”]lfﬁ’]LLmuﬂ’lwﬁwé’Uﬁgﬂé’NﬁuLazL%awiaLGﬁ’]
Fefuneusudunstuneudaly

2. B ONUHLAINE T ULAZUNUNTHANARETIFBINTVIAEOU %umauﬁ@% Je/lat
FwpulnuRuAWAAETIEeNdsdanAdBITULHUNEFUTIAEN

3. RenAanavisenguvaseaanielanisnagey

4. raeusTaRuaTuTignastey

52  asddned 1 szuumsamzleuisouagngine

nsdiAnwszuvamalsuioustishadussuvaunAfilddmiuameaoutounes
dnfnulnedfledFuiuguldun madinseis n1sansieiv Lagn1sQINTAldY dmiy
Un@nw wagn1silinsedvl Mslanouisey nsUAIYT LaYNISNTONATLUY ANUSUB115E
ImsJLqumWﬂmaéuaqszwaqmLﬁﬂuL'%ﬂuLLamaTugUﬁ 5-1

ﬁm%’uﬂiﬂiﬁﬂwwﬁﬁwﬂaauﬁwL%ﬁlﬂéuwumwama% register_system.xml W1U&2U
sevUszaugly uazlnldununmaiude getGPAX xml Faduununnwdrdiuuansnisginga
maﬁﬂﬁﬂmuamﬂugﬂﬁ 5-2 (NSMIUFBUNAIINNTTU NI INEUHUA TN N ULALLHUA TN
aanauansssavidonlunianuan v.) nsdlanwdesldununineatauasunun gy

fananlunisneasulneiisngasldunvansasnstinaaaunasa Ul
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s1 : Student g1: Grader e1: EnrollmentRepo c1 : Score

: 1: getGPAX(studentID : string) : double ’J‘ I

1.1: select(id : string) : Enroliment[]

1.2: enrollments

< ______________________
I
loop :
|
[For each Enrollment] 4 3. getGrade() : string
|
1.4: grade |
. —amees [ersean s s pn g s s s

I
I
\ ; 1.5: translateGradeLetterToNumber(gradeLetter : char) : double

I
I
|
1.6: gpax i
I
I

Ui 5-2 upinMaWUTe getGPAX xml

5.2.1 n3ginegau - annguvasaatamelanimageunaganiuy

QI ¥ ¥

Susugnaaaunaly Create Source Code ¥83M1a319 fas1avelvilFanuuunIn
a°1éﬁ’m7'iéfaamwmaauLLazLLNuﬂWWﬂmaﬁLﬁlmﬁi’faﬂma;:{wmaamﬁammumwaﬁéﬁ’u
getGPAX xml IaglNUNTWARE register system.xml ﬁﬁLLamﬁiugﬂﬁ 5-3 mﬂﬁ?utiimaamm
Uur Next f3a519921an 951801590908 UL9N6 TULNUAINEIRY getGPAX xmL kaginaaay
\donAand Grader uwazaaid EnrollmentRepo Wunguaespaaniglinisnaaeuduanslu
U7l 5-4 1ilegmaaeunal Create Code fasisazuansmensvasinldsiasatuvosady
uazlnsnesfidedliveaeunaadnanduandusui 5-5

mﬂgﬂﬁ 5-2 yALdenAaTd EnrollmentRepo wagaand Grader Wupananielinig
nadsulzdesliafiuresnaid Score uazlasiiesuasnaia Student fadsazadisaduueg
Aaa Score Ingldadn ScoreStub iedeinduaruvainana Score wavadidladinasues
fana Student tneld@ain StudentDriver wiodorndulasinesisiasanisisenldauain
Aaa Student 13Ul 5-5 \iledseanlwdraaaudaety Export All faadsazdusalwdis
anslugunuulnddy (Zip) U7 5-6 uanslnldduuazlndsiaduatudredululig Indsa
Auatu ScoreStub.java azUsEnoumBufan getGrade Ly aluTioniien gﬂﬁ 5-7 LanAq
demwaslig ScoreStub.java dmulndstaduatiu StudentDriver java asUsznoudie-
Teaniuufiondes testGetGPAXInGrader TnswitandinanivziSenldeuuiion setGPAX lu

AaNa Grader JUN 5-8 uansiilonveslyld StudentDriver.java
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Select Diagram

Select Call Graph

[ getGPAX xml

Select Class Diagram

I register_system.xml

JUT 5-3 MSEaNUAUNING I getGPAX. XML UaLUAUNINAAIA register_system.xml D
NAaaY

Select Class(es) Under Test

Student

Score

U7l 5-4 n154denAaI1a EnrollmentRepo uaypa1a Grader iuparaneldnisnaaey
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Generated Files

ScoreStub.java

StudentDriver.java

I Export II Export All ” Edit I

U 5-5 T1gnsvessiadualuvesaduuaz nsiaosa nsunaaeunald EnrollmentRepo

agmpaa Grader
C:\Users\peelu\Downloads\Zip\Source_Code_Files.zip\ . O X
File Edit View Favorites Tools Help
Q
T T
Add Extract Test Copy Move Delete Info
¥ | ¥ C:\Users\peelu\Downloads\Zip\Source_Code_Files.zip\ v
Name Size Packed Size Modified G
[JiScoreStubjava % 92 2020-03-24 08:42
I:'] StudentDriver.java 293 219 2020-03-24 08:42
< >
0/ 2 object(s) selected

U 5-6 lilaguvessiaauaty
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package stub.enrollment;
public class ScoreStub{
public string getGrade(){
return "FZ3bNJZfu";

)

U7 5-7 sviariuatuvesaiuvedna s Score

package driver.user;
/*--- AUTO IMPORT START HERE ---%*/
import enrollment.Grader;
/*--- AUTO IMPORT END HERE ---*/
public class StudentDriver{
@Test
public void testGetGPAXInGrader(){
double actualResult = Grader.getGPAX("akN");
assertEquals(4.5123631461671,actualResult,0.285);

-

U7 5-8 sviasiuatuveslasioosiununaid Student

5.2.2  nsaivedau - ennguvasaaranigldnimageunidesldasuuazlasitasiuans
= = o/
fepanaLfeaiuy

nsdimnaevilinaaeudainsidenaaanielénmnaseuiifedldasuuaylnsinesid
flugruuiinaatafieaty aangUd 52 windvaaouiienaata Student uay
EnrollmentRepo Wunananislanisnaasu frasrsazadnaduiazlaniinesvosnand
Grader Funndananslusuil 5-9 lnglndsiaduatuvesaiuresnata Grader fidoin
GraderStub java deflluieanianfienldun wilen getGPAX fuwandlusuil 5-10 uagld
sWasuatuveslasiiesvosnand Grader 9384091 GraderDriver java #eUsznaudiausen
aosufondonlderuiudion select lumana EnrollmentRepo L o391nAa"4
EnrollmentRepo fin1slaviaslnanfsonudion select fauandluununinaanagzudl 5-1 v

Tisasasenldnuunenadinaniassgy



Generated Files

GraderStub.java

GraderDriver.java

I Export H Export Al H Edit

81

JU7 5-9 $18n715909siiaRuatud 1M unadeuaaIa Student uagAald EnrollmentRepo

package stub.enrollment;
public class GraderStub{
public static double getGPAX(String studentID){
System.out.println(studentID);
return 1.0080509064458;

U7 5-10 5aAuRUUvesasuyednala Grader

package driver.enrollment;
/*--- AUTO IMPORT START HERE ---*/
import repository.EnrollmentRepo;
/*--- AUTO IMPORT END HERE ---%*/
class GraderDriver{
@Test
public void testSelectIntEnrollmentRepo(){
EnrollmentRepo enrollmentRepo = new EnrollmentRepo();
Enrollment actualResult = enrollmentRepo.select("gQKTNb");
assertkEquals(null,actualResult);
¥
@Test
public void testSelectInEnrollmentRepol(){
EnrollmentRepo enrollmentRepo = new EnrollmentRepo();
Enrollment actualResult = enrollmentRepo.select("9BGEmMALY",244909650,186629185);
asserteEquals(null,actualResult);

U 5-11 bidsviasuatuveslnsiiesiunuaaia Grader
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523  N3ANAgaU - Wannguvasaatanielinisnagaunlainesdasiu

AsENAAUNNNAdaULAanAatIan1elanIsNaaauNtuiinissenldaudaiy 210

Y

WHUNMNEIRUFUR 5-2 vnidenaand Score uazaata EnrollmentRepo tWupananiegldnis

NAFOU FIAS9RzULARITRAIILABUAITUN 5-12

localhost:8080 says

Unrelated class under test is selected: c1:Score. Continue?

U9 5-12 Yepnuuduieuidiaidennaraniglinisnaaeviline19ediu

5.2.4 NIAUNAFAY - LABNNENYRIAA1ENETANITNAGRUNNARTE ULAUAIN

nstiveaeulivegeudenaaiannaaaluwnunmamuiduaaianiglinimagaey

mas1vazkantanuiiounwandluguil 5-13

localhost:8080 says

All object in call graph is selected, Please revise the selection,

JU 5-13 Jennuusuioudioidonnaraynaalaluuaun many

5.2.5 nsdinegau - Widenaandla q Wueatanieldnisnegeuy
nstinaaeull gnaaeunaly Create Code teasnesviasuatulagliidonaaidln
Jupananieldnisvageu masaziansdoanuudsfiowielignegeudenaaiaegisioy

‘ViﬁmmaLﬁuﬂaﬂaﬂﬂﬂiﬁﬂﬁwmaauﬁqLLamﬂ,ugﬂﬁ 5-14

localhost:8080 says

Flease select at least one class

JUT 5-14 Jenruuindoudegmagevliidonnaraln 9 iuearaniglinismeaey




5.2.6 NININAGRU - LaEAgnANUAsRaulvUfaunus
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nsineaeuiiinaaeusesnisnaaeunisaialasinesiiinianeuatu lnegnaasula

U InduRunmaEdude addScorexml Inguaun na1fukanslugun 5-15

t1: Teacher

s1 : Score

1: [score <= 100.0] addScore(score : double) : void

[H

UT 5-15 UsunIME8Y AddScore xml

"

IN3UN 5-15 Walaa addScore gnifiumen1snreuAty score <= 100.0 naIAe

, oA = & a s Ay A | @ &
LllﬁLﬁ"\]"i]gQﬂaﬁLﬂJa score PUUUNITIADTVBIUNALFINAIUDYNAINUIBLNINY 100 LN 1EReUU

ninasnmana Score lWumatanielanisnaasy lasinasveinana Teacher An9ds

Amsdiwesideunivsewindu 100 ity JUN 5-16 uanssvaduatuvasiaiiiesves

Aad

maa Teacher 7111971 TeacherDriver java fifinTsisanuvion addScore lngasAwuugud

YRuNINWIDVNAU 100

package driver.user;
import enrollment.Score;
class TeacherDriver{

@Test

score.addScore(57.9);

—

/*--- AUTO IMPORT START HERE ---*/

/*--- AUTO IMPORT END HERE ---%*/

public void testAddScoreInScore(){
Score score = new Score();

U 5-16 svianuatuvedlnsiiesvesnald Teacher

=



84

ntudnaaouldudlowmuamdiduluguil 5-15 Tnewdsunisaroufiduain score
<= 100 101 score > 100 wagwnd1draF19lva JUA 5-17 waauHUAINEIFY
AddScorexml ignuflunds wazgnaasulsaulndsiaduatiu TeacherDriverjava 8an
dielvidatne aalildstaduatutualng nduinaaevldailasinesifionaaounana
Score Fusnlvinuimnsfimesiilasinesdeiidnmnnit 100 Ul 5-18 uanssaduatiuves

lpsiaesvesnana Teacher fignadalny

t1: Teacher s1 : Score

1: [score > 100.0] addScore(score : double) : void

’u "

U 5-17 UL IMa WU addScore.xml fignunlynisnneuadu

package driver.user;
/*--- AUTO IMPORT START HERE ---%*/
import enrollment.Score;
/*--- AUTO IMPORT END HERE ---%/
class TeacherDriver{
@Test
public void testAddScoreInScore(){
Score score = new Score();
score.addScore(192.4);

}

U1 5-18 Tiaduatuveslnsiiesvesnard Teacher Ngnaseduuilna

5.2.7  MSNAEBULUUSINTERINGSTUUIapsnvanuLazlnsies
wéﬁawma%wqaﬁuuazlm%na%awnﬁﬁa%wquﬁaﬁmmaaulﬁwmaaﬁﬁﬂaﬁuuazlm%na%ﬁ

4419 UNAABULUUSINAUTEUUTIA09 1AeMAd0USINAGNE Student LazAATA

EnrollmentRepo U affuuaglafinosiladrsduainaine Uil 519 uanssiaduativros

AaNa Student NWAIULATILAIUNNEIU TngAananinaninisiSenldaumaia Grader §46
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W ldiaSawazgnaaeulaasuliaana Student Fonldaruaaia GraderStub unu ¢

wandluguil 5-20

public class Student extends User{
public double viewGPAX(){
double gpax = Grader.getGPAX(id);
return gpax;

—

U 5-19 Aa7a Student AR AT IUAIUNAIY

public class Student extends User{
public double viewGPAX(){
//double gpax = Grader.getGPAX(id);
double gpax = GraderStub.getGPAX("123456789");
return gpax;

U7 5-20 Aa74 Student i3enl¥asuvesnald Grader

fnungmaaeulsmaasasonldsuaata EnrolimentRepo Melasiiasiasnamind
afanansluguil 5-11 Tnefimsudludntieslaeasunisusenmaiinds actualResult 1y
519015 (List) Liesannudien select deAnndunniusionisves Enrollment Je518udeq
uilvsiaduatuifielianansavieuld U 5-21 uanssiaduatiuves GraderDriver fign
uAly wazgud 5-22 wanswanisiienldanulaiinesdaunsaFenldauld udnanis

= ~ ' 1Y) ' v P & I3 P =g Y U saln v
WisuieuavesradnsligniealiesnnAmauaiumduisvinadnsilignees

public class GraderDriver{

@Test

public void testselectInenrollmentRepo(){
EnrollmentRepo enrollmentRepo = new EnrollmentRepo();
List<Enrollment> actualResult = enrollmentRepo.select("gQKTHb™");
assertiquals(null,actualResult);

¥

@Test

public void testSelectInEnrollmentRepol(){
EnrollmentRepo enrollmentRepo = new EnrollmentRepo();
List<Enrollment> actualResult = enrollmentRepo.select("9BGEmMA1Y",244909650,186629185);
assertequals(null,actualResult);

JUil 5-21 ssiaAuRvy GraderDriver.java nidnsunly
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Run: GraderDriver
> RE@ 12 1| = = t Q¥ 2 & Tests failed: 2 of 2 tests — 12ms
9 v GraderDriver (driver.enrollment) 12ms

testSelectinEnrollmentRepo jaya. 1ang -Assertionkrror:
testSelectinEnrollmentRepoT Expected :null
Actual 2]

<Click to see difference>

-
oo
e

JUT 5-22 sladnsni5i3enlea GraderDriver

5.3  NSMANWIN 2 STUUSUIATT

PPy = ° a ) 'z P a
NSAN®SEUUSUIANSITUSTUUSUIAISINa8Y NUTEnaumeiandulawn n1sHnRy
A1500URY N15leURY Lazn1538da taen1satetanuadunisaneati aluida wazan
s %nszwagﬂugﬂmaqLﬁULLanams‘ifu 1S I8aLLDUNVDITEUULNUNINARIEVDITLUU

WAAIIUNIANLIN A.

£%
a Y

dusunsalnwll Aneaeulad i WAL LAINAAIE LAZLRUNNEIRUYDINITINY

Y

Taa i1 FIWNUAINEIAUMINAIITNITEIBIDIHUNINAITUDUNIUDDULANG D Process
Billing Aawanslugun 5-23 uagdmageuladndilvdununindidurenisussaiananisviy

1 a o PN [ o v A o '
55n35uUsEANTIe Taduanslusuy 5-24 LagtdulNUAWEIRUALNUANAIAUNITINE

9 U

a 1

Jam 197199909 nsdAnwNLITLRNUNNAANERALLEUNINAIAUSINA1I LN TNAdaULAe

f518azLdunvaniaznstinadaunase bl

| menuPage : MenuPage | | billingPage : BilingPage | | billingController : BillingController |

ElectricBillingProxy : ‘
ElectricBillingProxy

Client

) ! 1.1: payElectric(accountNo :
1: payBill() : void 11 string, amount : double) : void |

b 1.1.1: draw() : void

1.1.2: payElectric(accountNo : string,

T
I
I
|
|
|
|
|
|
|
I
i
amount : double) : Transaction !
1}

1.1.2.1: payaBill(clientld : string,
amount : double) : boolean

1.1.2.2: success J
1.1.2.3: processBilling
[success = true] r_ef)

\( -
2: billingResponse ®Process Billing

returnGate

2.1: create 5 e
2.2:fransacton [T TTTTTTTTTTTTTTTTTTTTToTopooo3
Transaction

JUT 5-23 U IMAWUNITTI8A N
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BillingService : billingDAO : accountDAO :
BillingService BillingDAO AccountDAO
T T

1: processBilling(accountNo : string,
amount : double) : BillingResponse

Gate 1.1: transformRequest(accountNo : string,
:‘ amount : double) : AbstractRequest

|
I
|
I
|
|
|
]
]
I
|
i
]
1.2; —

= _g_qr_e_a_tg_ 5 billingRequest : i
:

I

|

I

|

I

]

I

]

|

|

|

|

|

]

BillingRequest
T

z 1.3: processBilling(billingRequest :
BillingRequest) : BilingResponse
]
I
1.4: insertBilling(accountNo : string,

billingType : char, amount : double) : int
|

1.5: transactionld ]
_______________________ e

1.6: updateNetAmount(accountNo : string,
netAmour]d : double) : boolean
T

1.7: success
.
I I

:‘ 1.8: transformResponse(netAmount : double) : AbstractResponse
1.9: create

................. -3 billingResponse :

]
1.10: bilingResponse [Tttty T
! BillingResponse
| T
|
|
]

.<_ __________________________
returnGate

F—————

JU 5-24 waun e 19ude Process Billing

53.1 nstivageu - aananieldnismaseusenldaaaluununindaudy

nsdiadeull ivaaauidenaaid BillingPage wag BillingController luununmeandu
sUt 5-23 \Bunduuasnananiglinismaaey dsainguil 5-23 wuthasdedldaduionun 3 i
16w afureinana ElectricBillingProxy wsiilesannaana ElectricBillingProxy 1Junana
WNsTIY fadreazassasiurasnana ElectricBillingProxylmpl Tuuuny afuresnand
Transaction wazaRuUMIURILLVOIUNUAINGIRU Process Billing mﬂgﬂﬁ 5-24 ARNALIN
AusnglusnunIwgdu Process Billing léunnana BillingService wsvazuiiadnns
a¥19asuresnand BillingService wananiifidodldlnsnesTiduiunuenatd MenuPage
fe JUT 5-25 wansradnsannsaiaiunagladnesdmiunguesaananieldnismaaey
FINAD

dnfustaduaturesaiuuarlainosusarndlusud 5-25 SeavBuadieluil

1. ElectricBillingProxylmpleStub.java WuasfuiaZratunndusiunuves

Aand ElectricBillingProxy woitflosanaand ElectricBillingProxy \umanauiusssuds
Tududesasreaiuassnana ElectricBillingProxylmpl 6?5@Lﬂuﬂmagﬂﬁsﬁmﬁ?{wa@mmﬂ

AATARINa1ITuNIUNY U 5-26 uanasianuatuvesaduvesnand Electric-

BillingProxylmpl



Generated Files

ElectricBillingProxylmplStub.java

BillingServiceStub.java

TransactionStub.java

MenuPageDriver.java

Export

Export All

|

Edit
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JU7 5-25 9gn7svesaduuazlnsiiesilivnaeunaid BillingPage ua BillingController

package stub.services.thirdparty.impl;
public class ElectricBillingProxyImplStub{
public boolean payBill(String clientlId,double amount){
System.out.println(clientId);
System.out.println(amount);
return true;

3“1]77' 5-26 s9adURTUYaIENUYEIAAE ElectricBillingProxylmpl

2. TransactionStub.java W uadufas1esluunudiunuvesnand

'ﬁanﬁmﬂonimaﬂﬁﬂgﬂﬁ 5-23 aand BillingController @4LU@LAY create @3519AA1d

Transaction YuueL991NAATE Transaction hifinsseylastasnavasnouansnmes

(Constructor) TukkunInAa1d fras193aldmauansAmasisuau (Default Constructor) [19]

Yospaanana 1wy MasrFalldaiesasiuaduvesneuansamaiisusuiuinduandlugy

i 5-27



package stub.businessbean;

public class TransactionStub{

¥

U 5-27 sviaauatuvesaduyednala Transaction

3. BillingServiceStub.java LWuadufas1eduundudiunuvssnand

BillingService #3mand BillingService MUUFUNUIBDIUNUAMEIFU Process Billing lngsiia

suatuvesadiuresnana BillingService wansluguil 5-28 lauuiien processBilling fin1s

Hosguvatuvion Madedasnsiaduatureuunonvianainngueuy

package stub.services;
public class BillingServiceStub{
public BillingResponse processBilling(BillingRequest billingRequest){
System.out.println(billingRequest);
return null;
¥
public BillingResponse processBilling(String accountNo,double amount){
System.out.println(accountNo);
System.out.println(amount);
return null;

Ui 5-28 svianuatuvesasiuyesnald BillingService

4. MenuPageDriverjava Wulasiiasiasrsiunndudiunuvosnand

MenuPage Misunlds1unand BillingPage lnasianuatuveslniiiasuoinala MenuPage

LLaWQIugﬂﬁ 5-29

package driver.view;
/*--- AUTO IMPORT START HERE ---%*/
import view.billing.BillingPage;
/*--- AUTO IMPORT END HERE ---%*/
public class MenuPageDriver{
@Test
public void testPayElectricInBillingPage(){
BillingPage billingPage = new BillingPage();
billingPage.payElectric("fI7RwjN]",0.23895356499466);

FU7 5-29 siaguaiuvedlnsiiosiunuaala MainPage
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53.2  ASNAEBULUUSINTZAINNSTUUIaRsnudauLazlasies

ninadnaduuarlafnesaniaiaudimeaeulinaasnhafuuaslniiesi
a¥1atunedeunuuTniuszuusians Inenageusauszninanand BillingPage uazmad
Billing-Controller Auasuuazlasinesfiasrsandaasne Uil 5-30 wanssiaduativveanana
BillingController fimunaiandiuisdrulaefinisdenldiunaia BillingService Aana
ElectricBillingProxylmpl %aLﬂuﬂamgU §335UvvIAANE ElectricBillingProxy hagaad
Transaction Feaanafenanannundsiauildiaiouainaasvldivdoulvnaia
BillingController [unldenunana BillingServiceStub aana ElectricBillingProxylmplStub
uazAANE TransactionStub wnufsuanslugud 5-31

asmliﬁmmmﬂgﬂﬁ 5-31 mil,muﬁﬂmﬁ Transaction A18AaNd TransactionStub
danaliiindeianaianislaansel (Syntax Erron) ilesanndniuaesiudion payElectric
Uszinnueadeyadenduifudeuand fias1sainaana Transaction laily TransactionStub @
Judesriavessadeiildanansoaanisalldinsiaduatuvesaiaesiineazdendusdiils

dnunEmeaeulivaasusenldaumana BillingPage Mmelasiiasvainata MenuPage
Ul 5-32 wansran1sSenldeulasinesdiansadenldnunana BillingPage telaaA null

Y

wag 0.0 Tuguiinainnisfiamianainaana ElectricBillingProxylmplStub.java

public class BillingController extends AbstractController {
@override
public void loadPage() {

}

@override
public void redirect() {

}

public Transaction payElectric(String accountNo, double amount){
BillingService billingService = new BillingService();
ElectricBillingProxyImpl electricBillingProxy = new ElectricBillingProxyImpl();
if(electricBillingProxy.payBill(accountNo,amount)){
BillingResponse billingResponse = billingService.processBilling(accountNo,amount);
¥
Transaction transaction = new Transaction();
return transaction;

U7 5-30 sviaiuaturesnaIa BillingController WA MASIUAIUNAIY
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public class BillingController extends AbstractController {
@verride
public void loadPage() {

}

@override
public void redirect() {

¥
public Transaction payElectric(String accountNo, double amount){

// BillingService billingService = new BillingService();
BillingServiceStub billingService = new BillingServiceStub();

// ElectricBillingProxyImpl electricBillingProxy = new ElectricBillingProxyImpl();
ElectricBillingProxyImplStub electricBillingProxy = new ElectricBillingProxyImplStub();
if(electricBillingProxy.payBill(accountNo,amount)){

BillingResponse billingResponse = billingService.processBilling(accountNo,amount);
}
// Transaction transaction = new Transaction();
TransactionStub transaction = new TransactionStub();
return transaction;
¥

}

JU7 5-31 $9aAuavy BillingController Mi3enlvasuveinaId BillingService afuvenaIT

ElectricBillingProxylmpl kasasiuvainala Transaction

MenuPageDriver
v L1 = & (ONNTSNEN.- § " Tests passed: 1 of 1 test— 7ms
¥ MenuPageDriver (driver.view) 7ms| "c:\Program Files\JetBrains\IntelliJ IDEA
testPayElectricinBillingPage 7ms -

TI7RwjNI
0.23895356499466
fI7ijNJ
0.23895356499466

U9 5-32 Haansn 1558019971 MainPageDriver

54 nsalnedl 3 szuudnaes
IS b1 o [ A v = M Yy a = [ a
nsslAnwIsEUUINaes Wussuunas@uinlaelilasedetessuululananuduass
a9 lngszuuianaifiingussasdiiednassmsnisaluiamanisainesuieglaeinmessuy

39 UNUAMARNAYDITEUUTIABIUARlUSUT 5-33
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P1

A1

+calculate (input1 : int, input2 : int) : int

A3

+calculate(input1 : int) : int
+calculate(input1 : int, input2 : int) : int
+calculate(input1 : int, input2 : double) : int

+calculate(input1 : int, input2 : int) : int
+process(input1 : double, input2 : double) : double

A4

+calculate(input1 : int, input2 : int) : int

+process(input1 : double, input2 : double) : double

A

------------{>

A5

+calculate(input1 : int, input2 : int) : int
+process(input1 : double, input2 : double) : double
+process(input1 : double, input2 : double, input3 : double) : double

P2 P3
B1 - . C1 .
+processMajor() : string +call(input : string) : int c2
+reCall(input : string, callld : int) : int +invoke(input : string) : int

B2

+relnvoke(processld : int) : int
[

C3

C4

+processMinor() : string

+notify(input : string, variant : double) : double +start() : double

D1

P4

D3

+process(input : string) : int

D2

+calculate(input : string) : int

+process(input : string) : int

-transform(input : string) : int

gi/ﬁ 5-33 UHUNINAAITYDNTEUUTIADY

5.4.1 NsQNA#EaU - wanAatdn1glfin1snagaunsenlgauaaianielu

nstinaaauilaznaaaunsaisaruvesnatantslulasldununinaiduguin 5-34

PMNURUNNEIAU Aad CL Senldanunana B2 Faluraianigluresnana Bl wanslugud

5-33 lnegnaaeuidenaata C1 urananigldnisnageuiieliidaaiisassaduvasnana

B2 Juwn Besraialeasesiaduaduvesaaia B2 uanslugui 5-35 uazinaaeulanaaes

Warunasisluununaaia B2 lupata C1 3U7l 5-36 uanssiaduatuunediuvesnana C1

BenlguaRUWNUAAIE B2
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cl: e al: A1

l - O - o ! o't
| 1: calculate(input1 : int, input2 : int) : int I

1.1: result

U 5-34 ununmamuiiinmsisenleaupalauIne sy

package stub.P2;
public class B2Stub{
public static String processMinor(){
return "UjHeti";

—

U7 5-35 SYAAURTUYEIaIUYeRaIT B2

public String processMinor(){
//B1.B2 b2 = new B1.B2();
B2Stub b2 = new B2Stub();
String processResult = b2.processMinor();
return processMinor();

—

FU7 5-36 saduaUuuNaIuvesnald C1 Nisenlianuyesnald B2 ununala B2

54.2  nIfinaaau - AmaanluAaIauINsIIy
nsdinaaevilidunisvageuaaiafisenldiuaaiauiusssy uiaaagnvesnala
g < ! [y S L9 o o v al'

wsssutuduaaauusssuuiulaensainaaeuildununindrduuansugun 5-37 210

WHUNINEIRUAaTE C1 Senldauerana Al Faduaaiauinsssy NN INAAIEUT 5-33

NUINLADIFSEFUVDIAANE A2 hazAand A3 L udunuvednana Al waliledainaana A3
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WuAaauIusssuiuiy fatuedndudesadisasureinaid Ad wazaaia A5 Yuudy

MuNuYeIna1a A3 JUT 5-38 uansmaansveansaiaduiiienageunata Cl vaddiaing

c1:C1 al: A1

I . R . et st )
| 1: calculate(input1 : int, input2 : int) : int !

1.1: result

JUIT 5-37 UnunIMa 9uiiinIaisenleaupalau g sy

Generated Files

A2Stub.java

A4Stub.java

A5Stub.java

Export All

U9 5-38 $18m1390aA VA M UNAFOURAI C1

= o o o a o w A ' ]
5.4.3 ATUNAEIU - LLNun']Wﬁ']ﬂUﬁé’q\ia\iLLNuﬂqwaqﬂ‘UauuqﬂﬂquwuqLLN‘Uﬂ']W

nsainaasuiidunisneasunisadeaduiilonatanieldnisneasuisunldanu

WHUAMNEUBUNINATIMTUHUAN FUN 5-39 UAAIUHUATNEAUNINITONBIRUHUAIN
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dfuduapHUAWIFLA LU MEIRY ref one Fawandlusuil 5-40 wazuauAIWEGY
ref two fauandluzud 5-a1 fnaaeuldindununmdiuis 3 wasidousoununiwgdu
fanandidetu anduiaaeuidonaata C1 iurananisldnismaaey 913U 5-40
AanausnfiusIngluununmafy ref one lduAnata D1 wazanguil 5-41 Aanausnil
Usngluununmedu ref two liurinana D2 mzasiuiaiazadasuvesaana D1
way AaE D2 LUMUNUVDILNUNINGINU ref one WATWNUNINAINU ref two ANaIAY

SU 5-42 wanasnen1svaadutaslnsinasilinaasunana C1

Y

c1:C1
|
|
|
il ref
1: process _)
p| ref one
Gate
ref
2: process 5 ref two
Gate2

U 5-39 UNUNING I UTENDIEIUANUN WA UBULINATITIUAUN TN

d1:D1 d3:D3

T T
1: process(input : string) : int ! !
b g 9 | 1.1: calculate(input : string) : int |

Gate 1.2: result

FUIT 5-40 Uk W& MU ref one

d2 : D2 d3:D3
| |
1: process(input : string) : int :

1.1: calculate(input : string) : int

Gate2 1.2: result

FU 5-41 U IMa Y ref two
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Generated Files

D1Stub.java

D2Stub.java

Export All

U 5-42 98m5vesasiuiifoalinagevnard C1

55  dgunanisnnday

InMsnadeUNsasatusalnsnesfunsafnuv 3 nsdl nuidiadiaunse
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AANED3Y Larmswasunsusemafulsveslasnesiiiewenvesnananisldnsnagounu
Aoonuusienissaanduideft 5.2.7 uenanistaduatiuvetlninesiadrstudmsy
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6.1  @5UNasuIY
NWTeITauefadasutarlndnesanurun e R uLaTLRUAWAaE Tag
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6.2  9931NVDIRIEEY
fatrsasiunarlasiieanuuunnadulaswrunwaanaidas Anseluil
1. mmmumwéﬁuﬁﬁwL%’Wﬁmsé'w‘éaﬁaLLmumWﬁwﬁUSu;ﬁmaaUﬁmﬁ'}Lsi’h
LLmumwﬁﬁUﬁgﬂé’N@qLLazLG‘?’iawiaLLmumwﬁ’]ﬁu Wmiuneuas19IRasuaty
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3. fhasrlisessunisaddudsiilulassasedeyadu onse dad

1 1 1

4. fasagduavesnsiivesiardeyadieand miuteyaussinninuiu

q

o

WAy (int, short, long) A19NwT (string, char) nAtied (double, float) thag Boolean LVi'Hjju
dmuteyaviindumainsegldmiauny

5. shasvagliadaneuansamosununmearaliinissyyufiondniuaes
VDIADUANTALADS

6. fasrarliaielndsiaduatuvesaduiarlasinesiva aillwdinuegly

Futoyaveiiaing
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7. fhafiavaiiyadeyanaaeuiissyaisrdmsuisenldnumienves
paanelin1snageu
6.3  UDLEUBLULAZLUINIIAITANTUIIUAD
FE519EAULALAS DI NNLAUAMNEIRULALLAUANAANE d@13150u1lUusBeen
Wanndufdlisessuiladduiufuasulatasdnldselud
1. Wasmasslnsessunisameuftudelssnaulaltu n>5 && n<=100

2. Wwwdadbisessunsduardmsudeyaiidudouans uazlassad

Toyale

3. fWaundaasdlisesfusnunna s uLaTuRuANAAIaTias 19 AT ealle
au 9 1o

4. Waunsaseliaunsaadssiaduatunwdu q 1§

5. audaislianmnsaduveanifinosuazdoy adeoeniiliaenndes
AunsanauATule

6. Waluflasalrsassunisasansannaeululnsiiasaiemaianisnaaau

A1v8U (Boundary Value Testing) [1]
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UNHAZNENDITIUALLDYALALAIDE1NITNIUADULKUAINE A ULAZUNUATNARE

PHIINNITUND AN UNINAINATD

1. AISNIUFIUNITUBTTILNUNINAINU

N5NIUABUNITUNDRUA NI UAI 507 A LAN1TA T30 UF U TDYAYDS

A519139970N15U M NS WHUNINEITU TAAZATINFDUDULAING WAL LaZNISAADUATY

gninvlugiudeya N1ININABULNUAINEIRULANIFIBENAIBUNUAINEHUTD

examplel.xml wandluun v-1 Inemmuaeuiisieazidendiasialuil

c1:C1

c2:C2

T

| |
o 2 e :
| 1:invoke(input : string) :int >

c3:C3

a3: A3

relnvoke(processld : int) : int

1.1 notify(input : string,
variant : double) : double

1.3: processld

2: [processld > 100]

,<_

1.2: response

2.1: calculate(input1 : int,
input2 : int) - int

y

2.1.1: create

2.3 invokeResult

2.2: calcResult

R S S S —— |

d1:D1

2.1.2: process(input - string) - int |

2.1.3: procResult

UM -1 UnunIa 19U examplel.xml

1.1 91314 callgraph.graph

<_ __________________

o, Ao v & v o w A a v
M1374 callgraph.graph LﬂumiN%IsULﬂU“UEJﬂ,IUaSU@QLLNHﬂ’]WﬁW@UMi@ﬂi’]WMiLiUfﬂﬂi

U M15°99 -1 UARINIIAUTOLAVBINUNWEIRUTDIR1519 callgraph.graph lugiudeya

Y

2
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#1511 9-1 NITAUTBYAVUNUNING WY examplel.xml
callGraphld

callGraphName filePath createTimeStamp

1 examplel.xml | ././SequenceDiagrams/ 2020-06-25 15:49:29

1593074969 examplel.xml

1.2 %1314 callgraph.objectnode

#1574 callgraph.objectnode 1UumsanldiivdeyavesdoutandluwnunInainu
Tneaadutl (Column) callGraphld age198sismaauil callgraphld Tum1914 callgraph.graph

999 v-2 wansnsiiivfeyaresdauandluununmaidu examplelxml Tugtudoys

1N U-2 NISIUTYAYEISEULINATULALUNING 1Y examplel.xml

objectld callGraphld objectName baseldentifier
1 1 dil D1
2 1 a3 A3
3 1 c3 C3
q 1 c2 Cc2
5 1 cl C1

1.3 911914 callgraph.message

1 Ao v & £% o o
m1379 callgraph.message tHumsnnlgiiudayavosuadalusuunInafu lag

AV

(% L3

AR fromObjectld wag toObjectld 9¥8199909ABANY objectld Tum1519 callgraph.
objectnode #191991 v-3 wanen1siiudeyavasuaaIluuunINE1TU examplel.xml Tu

Jutoya

75997 9-3 MITAUTBYAVOUUTTIUUAUN NG AU examplel.xml

messageld | fromObjectld | toObjectld messageName | messageType
1 5 a invoke CALLING
2 4 5 processld RETURN
3 4 3 notify CALLING
4 3 4 response RETURN
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1757971 9-3 NIAUTRYAVOUNTFTI UMD NG IAY examplel.xml (si8)

messageld | fromObjectld | toObjectld messageName | messageType

5 5 a4 relnvoke CALLING
6 a4 5 invokeResult RETURN
7 a4 2 calculate CALLING
8 2 a4 calcResult RETURN
9 2 1 process CALLING
10 1 2 procResult RETURN
11 2 1 Create CREATE

1.4 91974 callgraph.guardcondition

A. I N Y& v ¢ Ao
713719 callgraph.guardcondition L‘Uwﬂ’]5’1%‘1/11“0Lﬂ‘1J‘UE)3qJJaGUQ\‘1ﬂﬁ@ﬂQUW‘UUIHLLNuﬂWW
a19U ARALL messageld 9¥9198909ABAN messageld Tum1519 callgraph.message #1514
7 v-¢ uanensiivdeyarasnisaneuAtunusingluskuninaidu examplel.xml Tu

Futoya

0751991 9-4 NAUTYaveINISAREUATIlULAUNTWAINY examplel.xml

guardCondid messageld statement

1 5 processld > 100

NAIDYNNTIUFDUATUNTINUNINAIAU examplelxml WUINRIFF19EI150

FIWFWOBUANA Wadd uarnisnnauftulisgrsgniesuazasudu
2. MInugaUNsUNIUHUAIWARTE

N1sINasUNTUNTIMNUAIMAATE @1u1savilalagnsnTIvdeugIuTeya Ya
asmasanmsdlduauaInaaia Inefinnsanisiiutoyareswiaing Aata wiien
LaglUTIonBNLLRS TUFIUTBYA NITNIUABULKUNTNARIALAAIFAIBEINRIELAUNNAAIETD

ideal_system.xml uandluzui v-2 Insnmsmuaeuiiseazidendiasialuil
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+calculate (input1
+calculate (input1

sint, input2 : int) : int
:int, input2 : double) : int

P1
A1 P
o '>+calculate(input1 rint, input2 : int) : int
A2 A3
+calculate(input1 : int) : int +calculate(input1 : int, input2 : int) : int

+process(input1 : double, input2 : double) : double

A4

+calculate (input1
+process(input1 :

- int, input2 : int) : int
double, input2 : double) : double

A

_-_---------D

A5

+calculate(input1 : int, input2 : int) : int
+process(input1 : double, input2 : double) : double
+process(input1 : double, input2 : double, input3 : double) : double

[ ]

]

P2

P3

B1

c1

[P

+processMajor() : string

+call(input : string) : int
+reCall(input : string, callld : int) : int +invoke(input : string) : int

c2

+relnvoke(processld : int) : int
I

D1

- M.B 2 (ot C3 c4
processiinort) - s1ing +notify(input : string, variant : double) : double +start() : double
|
P4

D3

+process(input : string) : int

D2

+calculate(input : string) : int

+process(input : string) : int

-transform(input : string) : int

JU7 9-2 WnunIMAaIa ideal_system.xml

2.1 71319 classdiagram.diagram

#1519 classdiagram.diagram tJumseiildinudeyavesununinaaaiing a9

1 9-5 wanan1sNUTeyavewNUNINAANE ideal_system.xml lugiudoya
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15N 95 NITAUTBYAVOUAUN AT ideal_system.xml

diagramlid diagramName filePath createTimeStamp

1 ideal_system.xml | ../../ClassDiagrams/159314 | 2020-06-26 11:00:40

4040 ideal system.xml

2.2 911919 classdiagram.package

. & Ao v 2w < -
#1379 classdiagram.package \Jumsndildiiudeyavesuiainaiivsingluiuunin
Aand lneasaul diagramld ag91989iemeaul diagramld Tum1914 classdiagram.diagram

#5797 -6 uanINsiutayaveuianaluwauaInead ideal systern.xml Tugnudeya

15N 9-6 NITAUTBYAVIUARINI WAL INAATT ideal_system.xml

packageld diagramld packageName namespace
1 1 P4 P4
2 1 P2 P2
3 1 P3 P3
a4 1 P P1

2.3 71919 classdiagram.class

M99 classdiagram.class 1uns1sildinudeyavesaaialundazuiaing oy
o ¢ Y a e YR . a
ADALI packageld 9¥9199909A0aNY packageld Tum1979 classdiagram.package #1549

-7 wanan1sinudeyavesnaalukuninmad ideal systemxml lugnudeya

#1599 U-7 NI5LIUTBYAYeIRa T UMAUNINAATT ideal_system.xml

classld packageld className instanceType
1 1 D1 CONCRETE
2 1 D2 CONCRETE
3 1 D3 CONCRETE
a4 2 Bl CONCRETE
5 2 B2 CONCRETE




15N U7 NITAUTBYAVEIREITIUUALAIMAATIT ideal_system.xml (F8)
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classld packageld className instanceType
6 3 c1 CONCRETE
7 3 c2 CONCRETE
8 3 c3 CONCRETE
9 3 ca CONCRETE
10 4 Al ABSTRACT
11 4 A2 CONCRETE
12 a4 A3 ABSTRACT
13 a4 Ad CONCRETE
14 4 A5 CONCRETE

2.4 91919 classdiagram.inheritance

m1514 classdiagram.inheritance tWun15199l9Aun1sdunenvesaaianiely

wNunIAaalasAaauil superClassid wagAoduil childClassid Az819898sAadu classid

TuA1919 classdiagram.class #15197 -8 wanan1siudeyavesnisdunenvesnaianisly

WHUANARTE ideal_system.xml Tugnudeya

#1511 9-8 NITAUTBYAVDINISFUNOAYIAA T IUULAUNINAAIT ideal_system.xml

inheritld superClassid childClassld
1 10 11
2 10 12
3 12 13
a4 12 14

2.5 71919 classdiagram.method

. I3 a9 Y & v ] a ¢ ]
f1979 classdiagram.method L‘UUM’WNVII“ULHUGUE)MU&“UENLNV]@@GUﬂL‘IJLf\]@?UENLLWaS

LUNDAYDILAAZAAATULNUNINAANE AN classld 9198909A0aNY classld Tumsna
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classdiagram.class A15197 -9 wanINISAUTOYATDUUNOATNLULIDS VOUAAZNTION Y

WHUANARTE ideal_system.xml Tugiudoya

119797 9-9 N15IAUT0YAYoUNT oA TNINLIOTYONUAALINNOA [UUNUNINAA 1T

ideal_system.xml

methodld | classld | methodName | Visibility | returnType | instanceType
1 1 process public int CONCRETE
2 2 process public int CONCRETE
3 3 calculate public int CONCRETE
a4 3 transform private int CONCRETE
5 5 processMinor public string STATIC
6 a4 processMajor public string CONCRETE
7 6 call public int CONCRETE
8 6 reCall public int CONCRETE
9 7 invoke public int CONCRETE
10 7 relnvoke public int CONCRETE
11 8 notify public double CONCRETE
12 9 start public double CONCRETE
13 10 calculate public int ABSTRACT
14 11 calculate public int CONCRETE
15 11 calculate public int CONCRETE
16 11 calculate public int CONCRETE
17 12 calculate public int ABSTRACT
18 12 process public double ABSTRACT
19 13 calculate public int CONCRETE
20 13 process public double CONCRETE
21 14 calculate public int CONCRETE
22 14 process public double CONCRETE
23 14 process public double CONCRETE




2.6 %1919 classdiagram.param
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m1574 classdiagram.param tJun1s9fildiiudeyavesnisdinesvenuvionwsas

wisalunkunIneata lneaadul methodld 9891989909A0aU1 methodld 99991514

classdiagram.method 715197 ¥-10 wanan1siiudeyareansfinesveudaziufionly

WHUAINARTE ideal_system.xml Tugiudoya

#7399 9-10 N154AUTBYAaYeINITITineTvesusaziNen [ULKLAIMAA T ideal_system.xml

paramlid methodid paramName dataType seqldx
1 1 input string 1
2 2 input string 1
3 3 input string 1
4 4 input string 1
5 7 input string 1
6 8 input string 1
7 8 callid int 2
8 9 input string 1
9 10 processld int 1
10 11 input string 1
11 i . variant double 2
12 13 inputl int 1
13 i, input2 int 2
14 14 inputl int 1
15 15 inputl int 1
16 15 input2 int 2
17 16 inputl int 1
18 16 input2 double 2
19 17 inputl int 1
20 17 input2 int 2
21 18 inputl double 1
22 18 input2 double 2
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151991 9-10 NI5UTByaveInITIdmesyesusaiLion AL MAATE ideal system.xml

(s10)
paramld methodld paramName dataType seqldx
23 19 inputl int 1
24 19 input2 int 2
25 20 inputl double 1
26 20 input2 double 2
27 21 inputl int 1
28 21 input2 int 2
29 22 inputl double 1
30 22 input2 double 2
31 23 inputl double 1
32 23 input2 double 2
33 23 input3 double 3

9INFI0E1NITNIUADUNITUNTIMNUAINAATE ideal system.xml WUTIA@5

ANTATIVIIURALNG AN WTEn waziuTiondniuaesiiegnsgnieuasasuiou
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MenuPage

+draw() : void
““““““““““““““““ +withdraw() : void

WithdrawPage

+draw() : void

+withdraw(accountNo : string, amount : double) : void |~ 1~ *

DepositPage
+draw() : void o
+deposit(accountNo : string, amount : double) : void

view
transaction
TransferPage <:S:;f:;el;> <l
+draw() : void L Bl +draw() : void
+transfer(fronAccountNo : string, toAccountNo : - .
string, amount : double) : void
A A

+deposit() : void

+transfer() : void

+payBill() : void
+logout(username : string) : void

LoginPage

=== "|+draw() : void
+login(username : string,
password : string)

1

billing

BillingPage

+draw() : void

+payElectric(accountNo : string, amount : double) : void
+payWater(accountNo : string, amount : double) : void
+payMobile(accountNo : string, telNo : string, amount : double) : void

U A-2 usiming view

controller

ClientController

--------- +loadPage(client : ClientValue) : void

AccessController
+loadPage() : void
+redirect() : void
+login(username : string, password :
string) : UserAccount
+logout(username : string) : boolean

AccountController
+loadPage() : void
+redirect() : void
+getAccount(username : string) : Account
-transformAccount(account : AccountValue,
laccountHoldings : AccountHoldingValue[]) : Account

o AbstractController
PageController +loadPage() : void

+loadPage() : void = = >+redirect() : void
+loadPage(page : AbstractUl) : void| |
+redirect() : void i A
+redirect(page : AbstractUl) : void !

'

'

'

R T E TP

+redirect() : void

+getClient(username : string) : Client
+transformClient(client : ClientValue, accountHoldings :
|AccountHoldingValuef]) : Client

TransactionController

+loadPage() : void

+redirect() : void

+deposit(accountNo : string, amount : double) : Transaction
+withdraw(accountNo : string, amount : double) : Transaction

: double) : Transaction

+transfer(fromAccountNo : string, toAccountNo : string, amount

BillingController

+loadPage() : void
+redirect() : void

+payWater(accountNo : string, amount : double) : Transaction

Transaction

+payElectric(accountNo : string, amount : double) : Transaction

+payMobile(accountNo : string, telNo : string, amount : double) :

g‘l/ﬁ A-3 WWALNT controller

6. wiALNG tablevalue LUuuAiALNANUsENBUMIEAAIANGUlNLAGAY
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businessbean

Client

-clientld : string

-title : string

-firstName : string
-lastname : string

-gender : string

-dob : string
-accountHolding : Accountf]

+getTitle() : string

+setTitle(title : string) : void
+getFirstName() : string
+setFirstName(firstName : string) : void
+getLastName() : string
+setlLastName(lastName : string) : void
+getDob() : string

+setDob(Dob : string) : void
+getGender() : string
+setGender(gender : string) : void
+getAccountHolding() : Account(]
+setAccountHolding(accountHolding : Account[]) : void
+getFullName() : string

+getClientld() : string
+setClientld(clientld : string) : void

Account
-accountNo : string
-netValue : double
-primaryHolderid : string
-jointHolders : string[]

+getAccountNo() : string
+setAccountNo(accountNo : string) - void
+getNetvValue() : double
+setNetValue(netValue : double) : void
+getPrimaryHolderld() : string
+setPrimaryHolderid(clientid : string) : void
+getJointHolders() : string(]
+setJointHolders(jointHolder : string[]) : void

Transaction

UserAccount

-clientld : string

-username : sfring
-password : string
-lastLoginTimeStamp : string

+getClientid() : string
+setClientld(clientid : string) : void
+getUsemame() : string
+setUsemame(usemame : string) : void
+getPassword() : string
+setPassword(password : sfring) : void
-encrypt() : string

+getLastLogin() : string
+setLastLogin(timestamp : string) : void

-transactionid : string
-transactionType : string
-sourceAccountNo : string
-destAccountNo : string
-inAmount : double
-outAmount : double
-nefAmount : double

+getTransactionid() : string
+setTransactionld(transactionld : string) : void
+getTrasactionType() : string
+setTransactionType(transactionType : string) : void
+getSourceAccountNo() : string
+setSourceAccountNo(accountNo : string) : void
+getDestAccountNo() : string
+setDestAccountNo(accountNo : string) : void
+getinAmount() : double

+setinAmount(amount : double) : void
+getOutAmount() : double
+setOutAmount(@amount : double) : void
+getNetAmount() : double
+setNetAmount(amount : double) : double

gdﬁ A-4 wiimnN? businessbean
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dao
DepositDAO BillingDAO
+insertDeposit(accountNo : AbstractDAO +insertBilling(accountNo :
string, amount : double) : int +select() : Object 4 = = = = "string, billingType : char,
+getDepositByAccountNo() : |~~~ > +insert() : void <] - - -, [amount : double) : int
DepositValue[] - D +update() : void 1 |+getBilingByAccountNo
' Jedelete() : void < 71 |(accountNo : sting) :
11 |BillingValue[]
WithdrawDAO : PN A A "
+insertWithdraw(accountNo : 1 1 1 1 : :
string, amount : double) : int : : : : ' UserDAO
+getWithdrawByAccountNo(): | _ 1 : : : : : +updateLoginTimestamp
WithdrawValuef] f 1 f ' (username : string) :
1 [ ' L. |pootean
: : : 1 +getUserByUsername() :
! : : : UserValue
TransferDAO 1 1 :
+insertTransfer(sourceAccountNo : string, : : 1
destAccountNo : string, amount : double) : int ! ! !
ng, ubie) . ' ClientDAO
+getTransferBySourceAccountNo() : TransferValue[] i f 1 - -
' o TTT +getClientByld() : ClientvValue
1 1
1 1
1 1
1 1
AccountDAO : : AccountHoldingDAO
+updateNetAmount(accountNo : string, netAmound : [ 1 +getAccountHoldingByAccountNo()
double) : boolean . S AccountHoldingValuef]
+getAccount(accountNo : string) : AccountValue
e/ =
FUN A-5 UnAing dao
services
<<Interface>> Access Service
AccoutService AbstractService <] - - - {+tra Request() : Abstr q
transformRequest() : AbstractRequest ’ +ransformRequest() : AbstractRequest +ransformResp ):
transf p ) : AbstractR ' SD () : +processLogin(username : string) : boolean
+transformRequest(username : string) : : A A +processLogout(username : string) : boolean
AbstractRequest ' | '
+transformResponse(account : : : :
AccountValue) : AbstractResponse : ' R e R S PR T o R S PR P o T .
P A tRequest ! ; :
CetA tRequest) : G P ' ' 1
' N
: TransactionService BillingService
1 |+transformRequest() : AbstractRequest +transformRequest() : AbstractRequest
F========---2 [sransformRequest(accountNo : string, amount : double) : +ransformResp ): R
: AbstractRequest +transformRequest(accountNo : stiing, amount :
ClientService 2 q ( A : string, toA double) : AbstractRequest )
string, amount : double) : AbstractRequest +transformRequest(accountNo : string, amount :
+transformRequest() : AbstractRequest transformR ): double, telNo : string) : AbstractRequest
TransformResmonsc() . A stransformResponse(netV/alue : double) : AbstractResp ponse(netAmount : double) :
+transformRequest(clientld : string) : 2 « Sl st - DepositRequest) AbstractResponse
AbstractRequest ) ) DepositResponse +processBilling(bilingRequest : BillingRequest) :
+transformResponse(client : ClientValue) : x = W Request) : BillingResponse
AbstractRespo:tseA WithdrawResponse -getBillingType() : char

iClientR 1 -

P g q :
GetClientRequest) : GetClientResponse

+processTransfer(transferRequest : TransferRequest) :
TransferR

+processBilling(accountNo : string, amount :
double) : BillingResponse

thirdparty

<<Interface>>
WaterBillingPro:
+payBill(clientld : string, amount :
double) : boolean

: |

<<Interface>>

ElectricBillingProxy
+payBill(ciientld : string, amount ;|

double) : boolean

<<Interface>>

MobileBillingProxy
+payBill{phoneNo : string,

amount : double) : boolean

<<Interface>>
AuthanticationProxy
+authen({username : string,
password : string) : boolean

A

"
WaterBillingProxylmpl
+payBill(clientld : string, amount :

double) : boolean

impl
ElectricBillingP roxylmpl

MobileBillingProxylmpl

AuthenticationProxyImpl

+payBill(clientld : string, amount ;|

double) : boolean

+payBill(phoneNo : string,
amount : double) : boolean

+authen(username : string,

password : sting) : boolean

3“1]17 A-6 WIALND services
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tablevalue

TransferValue

-transactionld : int
-sourceAccountNo : string
-destAccountNo : string
-amount : double
-timestamp : string

AccountValue

-accountNo : string
-amount : string

+getTransactionld() : int
+setTransactionld(transactionld : int) : void
+getSource AccountNo() : string
+setSourceAccountNofaccountNo : string) : void
+getDestAccountNo() : string
+setDestAccountNo(accountNo : string) : void
+getAmount() : double

+setAmount(amount : double) : void
+getTimestamp() : string

+setTime stamp(timestamp : string) : void

+getAccountNo() : string
+setAccountNo(accountNo : string) : void
+getAmount() : double
+setAmound(amount : double) : void

ClientValue

AccountHoldingValue
-accountNo : string
-clientld : string
-holdingType : char
+getAccountNo() : string
+setAccountNo(accountNo : string) : void
+getClientid() : string
+setClientld(clientld : string) : void
+getHoldingType() : char
+setHoldingType(holdingType : char) : void

WithdrawValue
-transactionld : int
-accountNo : string
-amount : double
-timestamp : string
+getTransactionld() : int
+setTransactionld(transactionld : int) : void
+getAccountNo() : string
+setAccountNo(accountNo : string) : string
+getAmount() : double
+setAmount(amount : double) : void

+getTimestamp() : string
+setTimestamp(timestamp : string) : void

UserValue
-username : string
-clientld : string
-password : string
-lastLoginTimestamp : string

+getUsername() : string
+setUsemame(username : string) : void
+getPassword() : string
+setPassword(password : string) : void
+getlLastLogin() : string
+setLastLogin{timestamp : string) : void
+getClientld() : string
+setClientld(clientld : string) : void

-clientld : string
-title : string
-firstName : string
-lastname : string
-gender : string
-dob : string

+getClientld() : string
+setClientid(clientld : string) : void
+getTitle() : string

+setTitle(title : string) : void
+getFirstName() : string
+setFirstNamei(firstName : string) : void
+getlLastName() : string
+setLastName(lastName : string) : void
+getDob() : string

+setDob(Dob : string) : void
+getGender() : string
+setGender(gender : string) : void

DepositValue

-transactionld : int
-accountNo : string
-amount : double
-timestamp : string

+getTransactionld() : int
+setTransactionld(transactionld : int) : void
+getAccountNo() : string
+setAccountNo(accountNo : string) : string
+getAmount() : double
+setAmount(amount : double) : void
+getTimestamp() : string

+setTime stamp(timestamp : string) : void

BillingValue

-billingld : int
-billingType : char
-accountNo : string
-amount : double

+getBillingld() : int

+setBillingld(id : int) : void
+getBillingType() : char
+setBillingType(bilingType : char) : void
+getAccountNo() : string
+setAccountNo(accountNo : string) : void
+getAmount() : double
+setAmount(amount : string) : void

g‘l]ﬁ A-7 uAN9 tablevalue
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