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Sequence diagrams are widely used to model the interactions between
objects in an information system. This paper presents a method and develops a tool
for comparing UML sequence diagrams to facilitate tracing the technical specification
change. The change log is generated to report all the affected elements. The
traceability graph associated with the new version of sequence diagram is also
constructed to illustrate the updated dependency among components. The
proposed automation approach would benefit software process improvement for
change impact analysis. In addition, the output generated from the implemented
system could fasten the tedious documentation chore as well as reduce the error-

prone operations.
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1A59n15 (Stakeholder) laidataumsuasudulasinis Wudu andgmnnanundiwdu
NANTENUMLANANNNITURURUAIAINUABINISNEY AINATHNITHAILIYINALISTAINL
d1tuazlinsemuanudesnisvesgldnussuy deiu tuneulunisiiasiziaing
U a o o 1 Ly & 5 dg & v v
ABINNTORNILUUITUURMINdIAgetsunluniswagenduls delussansvunalngla
1n1991BUNAIUARINTVRIRNARISaaNTU 2 d1u Usenausie 1) 1af1vuasiu
#HaATun15v197U (Functional Specification) wag 2) Taf1uuaniunaila (Technical

o[ . [ o [ & v ) < a a
Specification) lagdaninuaniuilesndunisinautdulenaiseduiesigazidenniny
Aeen1snuileandunisinauresszuy UnddnauenivAiasuiegaina (Use case

Description) wazilitoulun1egsia (Business Rule) MviiutAndundududsdAyuazd

v
a YA

Uselgwdagnaunlunisesniuutazimunssuy ad daaiuledrudelulasenisazidu

U

fsuinvouludud dwiudetmuanianaiinareluieneasdenanuduiusvoniv
wosianliusnsiuszuu suluBsszuudruaudu (Third Party) fAeafuiladdunis
wreuduiug Univaauesisununindiiy Salndiasizeidquinaia (Technical
Analyst) agifugSuinveuludaud
uidsildanvaulavssiiuiigmeanuianaiavosuyuslunisiiesevuay
Uszifiunansznuditinainnisidsunlasanudesnismanaiafionaligndesuas
AsUMIULEane 1nUgynidana1n gidedaladnaueitnisinsievinasyseiliunis
Wasuwastorimuanudesnsmanaiaiiuandlulenaisnisesniuuikun mafy
gduneanuusnlul@ suildfaunssuudmiuanaaeumaasunasioimunms
WNATATENITUHUNINGIFU LAZTIHINURAANTAIENTINAIINAINITANINTOY

(Traceability Graph) isligldeudilasenisnmsvasuwladlalaeing wagsans,



1.2 InUILaIAvaINUITY
= o ad v « A ° [ = = °o v [ o v
WednaueisnisuagiimuiatesiedmiuiuTsuiisuununmadugduLea dmsu
91U8ANALAINLATAAAIURANAIATUAITATITVIAUUANANY SULLBIUIRINAS

A Y o A
WasULUaIUNIRUANILNALA

1.3 YAULANISIEY

1) SEUURRRILITUTRISUNISWAsUWUAD A MUANIGNATA wuady 3 Usznn As NS

a Ql' v ANy o N a
LW, A8 U LLazﬂﬁLUaEJULLanayja I@Uﬂimaﬂqﬁu@ﬁqEJﬂ']iLUaEIULLUaQVﬁg‘U‘U

ATBUARY F9i]
o msifiunguisesiafiliusnsiusEu (Add Service Provider)
o nsifinuesia (Add Web Service)
o nsfiunsiimes (Add Parameter)
e nsauiuweiia (Delete Web Service)
® nsauweIaNliuNsiusEUY (Delete Service Provider)

® N15auUNISEMes (Delete Parameter)

nswdguuUasteya (Change Data)

2) n15USEEUIUINY ALEUNISIAYLUSULNBULKNUNINA1PUNTNSiURs U LAY
Y o a Av av Yo 9 P ~ %
FaMNUANIINATAAILVBULIANISIFENLANIMUA L TaelSeuliigunanuasuaIu
YBINABNSNEAINTEUUAUNITATIEBUMNIEAT (Visual Examination) AUszuiiulag
JINIATIZNAUNATLA d1TUnsaisagnalunIsnadauiiaUseliunadInsuauive

[V

Usenousne 5 nsdifognafeity deil
o nsdifognsil 1 Uszneusne mafiuiuimesia uazmsdsuutasieya
e nsdlfnedeil 2 Uszneude maifiuiuiwesia, maviudeyansiines
LLazﬂWiLU?ﬂIUULLUaQ”ﬁ@u‘Ja
o nsdlinegnedl 3 Ustnoude nsauiuwesia, msaudeyaniiines,

wagnsiwdguulasteya

® N3MAIPY1N 4 Usznaudiy msauiuesia



® nsalegadl 5 Uszneudiy nsiiunguiiuwesianliuinisiussuy, ns
Wi Augesia, nsiiudayanisnfivnes, n1sauliulwesia uaznis

WaguuUastoya

1.4 YonnasUasdu

FOIFUNITNTASNUNNAIAULLDUKDATIN WebSequenceDiagram LNy
wrunmaduidudeyaindi eglugluuuniiudeya (xt)
LHUATNNTINANENNTINIANLTBY (Traceability Graph) azagluguuuuves

sUAN
Y

1.5 Uszlavunaininazlasu

1)
2)

3)

iéﬁﬁmsm%wL‘ﬁEJULLmumwﬁﬂﬁuqLSNLL@@LLUU@’@IuﬁﬁLﬁamwmm’mLLmﬂﬁm
19AT0981097881118ANALAINIUNISIANITNANTENUNARINNITIUAURU AR U
WALA

lap3eedoatuayuni1syusuuanssuIunIswenius Jaisantainnalnueinis
nsrvaeuNsisuwlasteimuamanatalneuyed wasyigania uazyna s

Talulasan1sWAILITDNALIS

1.6 A5AIUN15IY

1.

8.
9.

Anwnazyimnuitilalaseaine uazmshauvesmsaauunmawugSunead
1731n WebSequenceDiagram

Anwuazvihanudlanguiiifeades

AnwuazyimuinlaaAseiifetes
Anwidunounsaueiesielunisadtausunn v Loy
AATIRLaEITUATElEUIIY

2NUUY éﬁamﬁgm ffentosiuaiide
fimuinsesielunmsiuieuiisuwnunina vy Buueauuusmlusa

VAAOUANYNADIVBAATOIUBTNAIUY WazUsedlunanuidy

a7UNauIdY uavdelauouuy

aa L4 1

10. G]WJJWLL@%LNEJLLW’iNaﬂ’]UVI’Na‘U’]ﬂ?ﬁéﬂ’]'ﬁ’]imz

11. Iav518913nednus



1.7 810UN15ALEUIN MANGITNUS
a a [ Ly} dy 1 dy [~ 1w 1 dy d' o 1 = d'
Inednusatuiuustoresnidu 6 un Teswusnasalud uni 1 undninandeiuiway

ANudAveIlymventide IngUssasrvesuidy YaunYewulde Jennacloddu

Useloguia1ninaslasuannauidded wagdsanduanuidy uni 2 linanfamgu)nldly

a A Y Y

I8 WATUITENNYIVDINUIIUITEL UNT 3 NAIDLUIARALTUNITIFY NINTINVD4

UITY UNT 4 NAIDINNTIBNBUUBALANSHAIUITEUU ToNNUANISYINULBIAUYBITEUU

AMUABINITAISVNINUTNTNT AaSutessuuantnenssusyuy 520l Daniswmunseuy
d‘ 1 = a d‘ a o v

unil 5 naifan1snaaeuuazUseilluseuu waguni 6 ajunani1sive TalauslusLay

WU NI TNRIUNAD

A a 3 a a 4

1.8 NATUNANUNININYITNUS
drunicwosinednusilasunsanuiiduunanumdvinisides “Comparison of
UML Sequence Diagrams to Trace Technical Specification Change” 1ag Ej‘ﬂ'm’l UM
war grla audoznsal lusrsaduidesnsuszandvinisseduuiuind “2™ icatse
International Symposium on Software Networking (ICSN 2017)” ?fﬁﬂ%u u ManauUes

Ussimniaife sewineiuil 26 - 29 fguigu 2560 i 400-407
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Ui 2

I av a4 v
N UAZITUIYINNYIVDY
2.1 nuiitieatas

2.1.1  unuawEIRUgdNLea (UML Sequence Diagram)
WHUNNELOLLER (UML diagrams) [1] 1udeynsal (Notation) JUa manasgui

o

lgdmsudnasawuueing lnedidngussasdieldvianudiladuanuseanisuesgn
inlin1seanuuuszuudanudaeu wazaiusatigesnwssuulaieungudagiu
LAUNINGLONLOATIINEUNTBONGAS15UZABTUN 2.0 FIUTLNDUMBWNUNTNTIIVYA 13

a Idl
PFUA NN 1

UML Diagram

‘ Structure Diagram ‘

Behaviour Diagram ‘

Activity Diagram
ity Diag Communication ‘Sequence Diagram

Diagram

Interaction Diagram

Class Diagram Package Diagram

Composite Structure
Diagram

Use Case Diagram

State Machine Timing Diagram ‘Nﬁrﬂglj:; rCa)r\;‘Erwew
Diagram

= v 1 & <3 1
a1wn 1 FABYNUNUNTNYNVNATVDIYLDULDATU 2.0 [1]

Deployment Diagram

Object Diagram Component Diagram

v 6

LHUAINETU (Sequence Diagram) tuununmiuansliiudsufduius (nteraction)
senininguateanalaensdstanIm (Message) s¥ninaingaudiuveaIaImiinwmanisal

Juneunas Inefidunsaluansliiudiduresnisdadonnumuiandsegiadaau

UselgvuvaauuunIna1su Brenandliiiusigazidenvaidinudunoulun1svinaues
syuv wazanslun1siiarsauinsisdeuinluwAazuniunnaang (Class Diagram) N@3197ud
nsyeuiiien (Method) Tameld wisemisiiududnludnuiold Jeagin Tomanasng 9

Maaduiianuanysalinngdu
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Frynsaiildlunaunimadiugidunes Ussnoudie
1) w5 (Frame) IAMUATBUIAYDIUKUA TN WNUAIBIATEININEAMAENLAZIRAIN
(Label) vonwoununmusngluinIomnedvasuiuguimunisuudegarounsuds

ANA 2

AT 2 deUnIalNINYOUHUATWAIAY

[

2) Boutand (Object) WiAdosmanegUamas Sauansiseauiandfignainsduainaana o
ANl 3
Kony Middleware
andl 3 deynsaidouiandveununingisu
3) lawlay (Lifeline) Wuipdesvaneiuansistisszaznainsiidinegvesdouiandlunis

A911995UT0AINU LEAAIAIULEUUTTLUIRG AINTNT 4

Kony Middleware

il 4 dynsadlawladvesiuuninainu
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4)  wenAntu (Activation) Lﬂul,ﬂ'%'ammagﬂ?%méamé‘ﬂ 9 é’ﬂwwmaagum&y’wmﬁﬂaw
Ty wnumsyhausng q sensdamieduderuvesdeuiand Tnemuenvesuenivg
%’ulﬂuéffgﬁuaﬂﬁﬁxazL’;mmiﬁwmumaaﬂwwaaﬁauLaﬂﬁﬁ]uﬂdwéjuqmawaqLLaﬂa%’u
T fanmii 5

Kony Middieware

AT 5 FYnsallonATUTDHUAINARY

5) e (Message) Wuiasomunegnastluimdulanladseninsdeviandlagazideu

Toanuwadainiuliiane mnluwaasdeulvazdeutoululiluisduiuy danmw

a
)
message request

massage rasponsea

AN 6 FYNTAILALEIUDILNUNTNAIRY

6) AaNUEAwNsnUA (Combined Fragment) Wudwildlunmssiunguuesionudnli
P o oA = ! A L = v °
ArgfuiiaLansdienseiasgaiiiouly (Conditional Flow) iveliuuuinaetaiunse

MruAsULUUYeInsINAanTNnesnstissuuaniunsle denimi 7

AN 7 FYNTUADUUIBALNINUIUATOIUNUNINEIAY
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2.1.2  A519AUTe8AMUADINIG (Traceability Graph)

N3 MANIBEAINABINTS (Traceability Graph)] [2] unsiaueluguuuunis
\Foulesveslnunszminsdoyanemsmiudesmsiflegluszuu nswausesny
Fosnstelunisianmsnisasunlanudioinisvesteninad Ineiaussonuilu
sUuuvreIns W lsiedmiunsszysansenulinannsUdsuuUainifesnis
Y993TUY viIDaINIInTIIERUEMIANLFesMsTiia s nduseszuuld nswenu
sevPufasm s lviueaiiunmsweanndenlsauazdladnyur onisam
fosmsitegluszuuldetnauiiods Ussiamnsnsmusesnusiosnisdmiuns

o

o a rgljdl
UNFAUDNTUTYUAD

B ASINANTOUAINADINITLUUAINNOAANENWUS (Transitivity Graph) Ao ns1uaw
FOUAIIUADINITVDINANTZNUIINNITUABULUAIAILADINITAUNISAD A NINAsD
' = = Yo N v o 19
nsznusalatenishe B Naglasunisivasuntaianufeinislaenss uazdsdenali

C Mlimaiveulestoyasening B lasunansenulaiduiu fsnnd 8

(A ——( B |

AT 8 NTINAINTOBAIUGBINITLUY Transitivity
2.1.3  arwA15urensn (Graph Description Language)
Mwmesuiens i [3] weundnegiyinwiitunen duduteaudmnsuld
Tunsesurenmnsm wasiludeyadndilusunsudunviming Wi (GraphViz) @1unsa

) [ Id 1 Y o ' [ o [y o/
ldafradunsuninnsinguuuuning 9 16 feganwimiusendmsunisasnnsu
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1 digraph {

2 subgraph cluster_@ {

3 label = "Kony Middleware";

4 sequence = 1

5 node [style=filled];

6 accIng -> getRecipientTransfer ;

7 getRecipientTransfer -> If_EBA_count_is_one_and_EBA_is_other_bank;
8 If_EBA_count_is_one_and_EBA_is_other_bank [shape=none,color= yellowgreen,fontsize=1@]
9 If_EBA_count_is_one_and_EBA_is_other_bank -> getBankList

10 getBanklList -> toAccountEBA [label =" Calculate received date",fontcolor = blue,fontsize=10 J;
11 getBankList [fontcolor = bluel;

12 toAccountEBA [color = yellowgreen];

13 }

14

15 subgraph cluster_1 {

16 node [style=filled];

17 label = "Xpress";

18 Account_Inquiry -> Recipient_Transfer -> Bank_List ;

19 Bank_List [fontcolor = blue];

20 Bank_List -> getBankList [style=dashed,color= blue];

21 }

22

23 subgraph cluster_2 {

24 node [style=filled];

25 label = "CRMDB";

26 To_Account_EBA [color = yellowgreen];

27 color = Green;

28 }

26}

A9 9 fegrnwmiuiiiaenguLuy Subgraphs

[ v

2.2 UYMNYI1V89
2.2.1 Difference Detection and Visualization in UML Class Diagrams
NUATERLA UL AU TUNBUITNITATIVFUAIULANAITENINNTUS s UL B Y
wHUNINARIELLNLea [4] IngdiunnuainuuanidaziauesanuitugUhuusieuy
1 Yy 1 Y 1 ¥ ] [ 4’( ) % %
Anuuanslaenslddnglgliuauuansldegadaauninay vilvgldaussuy
aﬁmiamnaaummLﬂﬁauLL‘UamsJazLﬁEJmLLmumWﬂmaqLS&JLLaaﬁWTaasmiwmuﬂﬁ

WibuLlgulHunMgLauLea

Report for diagram base | classdi ®
match & package package varart baser
[match a class [ciassiEvert [varisrtEvert
match a class class Concert [variartiConcert
malch & class class Reading [variartReadng
|dd & class |variant/ |class-Discussion
match a operation operation setDate [variartEvert setDaterStrng)
maich a atrbue sttt date variartEvert date
I
- date:String
~locationSting match a operation peration setConductor | variant/Concert setConductor(String)
e o— Imaich a rbute | ktrioute: condhuctor variantiConcert conductor

match a generaization lartaC

|vitusly dolete acperaton  operationsetResder  variantReading sefReader(Strng)
‘oper ation removeReader

[ Concert Reading [ Discussion || | [sddaoperstion [varisrt/Readng
|- conauctor:String pTey— match a atrbute
— mevmedsans amenses

(e

[Po— .
o — |
maich a generaization ‘ baseEvert
‘add & operstion variant/Discussion

add & aftribute

id a generaization ariant/Discussion ‘genexaiization variart Evert

PN o 1 = = <
A1 10 G]’JE]EJ’Ni']EJ\‘I'WUﬂ'ﬁL‘U’iEJULWHULLNUQ’]WF’W@WGQL@@JLL@&
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AN97 1 AIUUANANINNNSIUTHUTIB URNUA AR AELOLLEA

Heyanuald UTZLANUBIAMURANGATS
ail LANIDIAUTENOUYBINHUNINTTIN SR
GIRER WaRIN13ENEIAUTENOUTBIUNUNNELINLDA
defu WARIINTAUBIAUTZNDUTDIUNUNNAAIAELLDALOR
Aoy wanafansiUAsunlasesduszneureaNun AMAgISaLoa

NBUIANANNIUITEAINETT FITlaUssenaldnannislunisnTIraaunIInINsey
ANABINTTIANIINNTUABULUAIANLFDINTUDIUNLA N LaTUdNNNTAZ1951897uT
aansasTYMNLLANANIYRILNLA e AL saRLTER RIS YRssT UL @l
nmsdsuudasliegnansudiu deenavsanidymlunisszifiunansenuiinainang

WarULUaIAMUADINISTUBITEUY

2.2.2 Towards a Traceability Visualization Tool

=1 ad o A A Aaa
Q']U'—JT\]EJULau@']ﬁﬂ']iLLagwmuf]Lﬂi@ﬂll'?ﬂ:ﬂﬂ']5(5]3'37\]E‘1E]Uﬂ'ﬁ(§]']3~|39EJ [5] I@Uu?ﬁﬂqi

TunsnsaaeuANUduRUS kagadsIenuiessyaalsenaunvnmelilneuansean

o w

JULUUTDY HTML BapsAusznevviamelutududsddnlunsteliiuisnnuduius

o

PlaasradunvinlranunsansideuaNuduRus szl neunnla

]

Root element of the doc is Traceability Total no of traceability relations : 85

Traceability Relations Types between Prometheus and JACK Artefacts

Rule ID Type SD Goal Goal

rulel overlaps Allocate Runway Slot Allocate Runway Slot

- e - Find Best Landing Time for an :

rulel overlaps Rrenn Landing

rulel overlaps Find Best Lfl':‘dﬁ'ga Time for an Find Best Land Time for an Aircraft
Rule ID Type SR Goal Goal

rule3a overlaps Allocate Runway Slot Allocate Runway Slot

—T=EE overlaps Find Best L‘andmg Time for an Landing

Aircraft

rule3a overlaps A= Lfi:?";% Time for an Find Best Land Time for an Aircraft

Rule ID Type SR Task Goal

M9 11 fI9199I8NURARIAINFUTUENINTIVEOUNTAUTOLFULUU HTML
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2.2.3 Flowchart Knowledge Extraction on RPG Legacy Code

A a

miAdsiiiaueBmsimnssudounduiiodfugaUszasdsrasumnaesian
WALNAUNBALIUIY [6] LUALANIQNAITIVTINIINBUNATIAAUNIIDISHILAENT
nsvdunardnnisdauauauuariafidunsiusunsy waenmataggndafvly
WHUHWUUTAANT %qazgmﬁaulﬂL‘flugﬂLLuumﬁﬂé’ULﬁaLLammaLﬂumwﬁmué’w
dosflansadieniwnsnvie sruufunuuiiiauiulunudazdiessauagainly

TUNBUNITYINANUITAAN Y ARIFHASENIINTEUINNTUN TS v wendns

2.2.4 Graph-based Visualization of Requirements Relationships

I [7] YausIsnsin s ndInsun1ShaNIAMUEUNUS A USENINUBANAUA

¥ '
= =

ANUABINTITMARTY Feazraglrinisuanimalinubangy Lagaiuisavenetanivnun
ANABINTVRIANFURUTTENIUlIa1edR Nedslinnubaveu sremniigievinli
WAnaut1laundsluvesauduiusivartusiudusiinveanswilsendn

“ChainGraph” y1silsessuiuteimuanunesnisniivuntnyladueegied
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UNN 3
A5 HUN1SIVY

a ad o =

3.1 uuAnIoAILHUNITIY

¥
a

smATeatuiidunstiausuumsnsiaadesiiedmiuasaaeunisiasundas
TOMNUANIUNATATEN TR UAINEIRY LaLARIHaaNSlugULUUNIINAINTo8AY
#an13 (Traceability Graph) 3sllusunsudunvietingnie (Graphviz) [8] [9] Lﬁ@iﬁéfh’fmu
iilasensasuulasdermunynanaiasiufisaansaiunnsnvemanssnuiiingin
mMswaguutasnudenis mavihauvesszuuutadu 4 dauvdn Yszneudae 1) du
UNTaLAMBSUIBUHUNINEIAY 2) AUUTIUMIEUAIILLANANTENIWNUANEFUIN
nestuneunihiunestudaniimadisunvastefvuamanaia uagniseonsieau
LanIs1eNsUasuLUAINNEBINT 3) daunsudasteuafiunnssiuvesuaunmdsuidy

sULUU DOT Markup Script 48 4) @3ULAAINATNSFULUUNTINAILTOUAIIUABINTT

ANTINTUADUNITVINITUBEAIAINTND 12

) Description of
UML Sequence 1. Transform from diagramto ——— h
Diagram ’ description Sequen{c:;ﬂ [})|agram
¢ input
v
Input -
2. Compare difference with . ___ ., Previous UML
previous version Sequence Diagram

(o)

l cutput

Description of difference Generate Report of
Sequence Diagram(.txt) =" 77777777 > change

| !

Report for change

3. Create DOT Markup script (€--=-----

4, Visualize Traceability

i output

Traceabiliy Graph

AT 12 AINTINNITVINUTEUU
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o v

3.1.1 dwmL%ﬂ%'agaﬁﬂa%m&leumwé"lG'fU

'
v A v v

Toyarniiszuu Ao ununmaduignainasng WebSequenceDiagrams 349y
gnudasesnuitugiuuy txt Wnedudeyadimnivesutenisiuveaiviwesia (Web
Service) flwusmsiusruvautiy q lussdng fogawoseosuneununnasuiilian
N13a3736m8 WebSequenceDiagrams wansfan1ndl 13 (nmit 14 Wunkunwddures
nesTufountin, nmd 15 ANDBUIUTIEALLBEALNUNINEIRUIDTTUE A wazn i 16

uununwaduresiestuaign)

User Interface -> Kony Middleware : AccountSummary

Kony Middleware ->+ Kony Middleware: get account number
Kony Middleware ->+ Xpress: AcctIng

Xpress -->- Kony Middleware: accountNumber

Kony Middleware ->+ Xpress: Balancelnqg

Xpress -->- Kony Middleware: balanceAccount

AN 13 A19819ANDS U818 UALNUNINEIAULIDITUNDUNLIN

User Interface Kony Middleware Xpress
i i
AccountSummary P‘I :
1 |
; Accting b'!'

1
et account number |
: i

1

1

Balanceln I

g -
balanceln
q-----220CET g |
T |
User Interface Kony Middleware Xpress

www.websequencediagrams.com

ANA 14 AU UNNAIPULIDTTUNDUNTIN



User Interface -» Kony Middleware : AccountSummary
Kony Middleware ->+ Kony Middleware: get account number
Kony Middleware -»+ Xpress: Acctlng

Xpress --»- Kony Middleware: accountNumber

Kony Middleware -»+ Xpress: Balancelng

Xpress --»- Kony Middleware: balancelng

Kony Middleware ->+ Xpress: CrmProfilelng

Xpress --»- Kony Middleware: profilefccount

Kony Middleware -->- User Interface : accountSummary

AN 15 FI0819A185 UL INALBLARNUNTNERULIBSTUENER

-H

CrmProfilelng -

profilefccount

{— ———————————— -

1
accountSumma |
R oL |

User Interface kKony Middleware Xpress
| | |
| AccountSummary :
| H |
| | |
:getaﬂcﬂuntnurnber | !
: L] :
| |

Acctin
! q L
|
! accountMNumber
l L N
| |
| Balancelng |
! P
i
|
|
|
|
|
|
|
|
|

User Interface kony Middleware Xpress

www.websequencediagrams.com

AN 16 FIREIUNUNNEFUIDTTUR AN
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ZNOUVDILNUNINAIFUTIQN

43579910 WebSequnceDiagrams ANUamulAvoULIAT81UIT Y

PITNT 2 TUazLDYRd AN BallAL 8IAUTENDUTDIUNUATNE

LY

Ay

deynsal

¢
ADUIWLLUA

faagnaliennsal

AN95UY

Kony Middleware

<web service> :

User Interface :

fouinduazlanla

ARSI STUUILRIEN

Tusnsitldeueglussuutuy
Y @ b2

q @unsauansliiulain

syuunutiy 9 ddueesidle

Anetaeiussuutng

Senice: Accting &
L

<web service>

Kony Middleware

wadafidsdaa

. A ca D]
-> <web -> Xpress : Service: | uanstaLIuaIaliLiud
service> : Accting Sﬁaga‘ﬁdq (Message
v @ fa 1
message Request) ludaiuosians
il
<web service> - | Xpress —>- Kony | Lual@afilasunau

----------------- ->- <web Middleware : wansliitufadeyailaty
service> : Response: NAUNT (Message Response)
message Account Inquiry mmm”iumjaﬁaﬁdasﬁa;&alﬂ

m
<web service> Kony Middleware wanAnTy

save to account detils ; ->+<web ->+ Kony wansliifunisvianuiing
i Sessm,ﬂ service>: Middleware : send | dauazsufeyaaniviwesia
message receivedDate in fsonldauluszuy
response
alt message alt If from account | ABNUNIBALNSNLIUGA
a <web status is not equal | @wflldlunssmnguues
service> —->- Oor1notallow | feyafitfertetuivesia

<web service>:

message

else message
<web

service> -->-

<web service>:

message

End

transfer

Kony
Middleware ->
User Interface :
response to show
error messge
else message

end

Wananslmdiudadoulusi

5 NinaRasz Uy
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3.1.2  d@2un15USeUiguAULANATTEAINBALATNAINUANLIBSTUNDUNTIN AU

1293TUAEN LAZEBNIIBITULEAITIENTSIUATULUASAIINADINTS

9

funeufiasudunisideyadiesursuaunmdrduiildannnisatiadae
WebSequenceDiagrams 116111 UTIUTI—UAILLANANTZHINSUNUANEIAY (txt)
sErianesduieuniunesduaian weliszuuinsaseaeutoyavesivwesiad
Ffin1swdsuutassigasidonninudesnisaiulatie 35n1sviauludiuvesnis

WIHUMEUANUBLANFTTEWINBEUNINEIAU AININGA 17

Description of Description of
Sequence Diagrami.tx1) Sequence Diagram{.tx1)
vi1.0 w1

l l

‘ ComparisonSOTrack ‘

l

Description of difference
Sequence Diagram(.txf)

l

Identify of Change Type

l | l

Add Delete Change Data
- Wab Sanace, - Wb Servics,
- Senvice Provider - Senvice Provider
- Paramater - Parameter

AW 17 B TS oUTBUANALANFNITEN I NN A
YouaNsIesunsasuulainnudesmsterimuamanaiavesiuiwesiaan
wruamaduluanudde 1iun 1) mafindenguiviwesianliuinisszuunu Jeiiuwesia
wazdeyamsiines 2) msaunguiiuiwesiafiliuinisszuuau Jeriuwesia uavdeya
W151mes waz 3) nsuiludeya fadsruuldiinnsimundssiannisivdsuuUasany
fosnsiiiitelflunisoonsenunansseazideansivasuntasaiusosnisialusuuuy

.CSV
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3.13  dauntsudasdeyaiuandrsiuvasununindrduiugiuuy DOT Markup

Script

) A I3 ° a o v aa al' v
YUNDUNFULTUNITUIVIUAAIDTUITUNUAINAIAUNUNITIURSULUAIAINUA DY

Y

Y o 1

YomuuaNIInAANIYNSsudeNa (Mapping) ABNIWILUATDIAIDSUNEULNUATNEIAY

Y

[y

718319970 WebSequenceDiagrams fiulig1nsalvesguiuy DOT Markup Script #38€74

va3liensal DOT Markup Script #anndi 18

graph: [strict] (graph | digraph) [ ID ] '{" stmt_list '}'

stmt_list: [stmt[";"] stmt_list]
stmt: node_stmt

| edge_stmt

attr_stmt
ID'='ID

subgraph
attr_stmt: (graph | node | edge) attr_list
attr_list: [ [a_list] 7' [ attr_list]
alist: ID'="ID[(;"]"')][a_list]
edge_stmt: (node_id | subgraph) edgeRHS [ attr_list ]
edgeRHS : edgeop (node_id | subgraph) [ edgeRHS ]

subgraph: [subgraph [ID]] '{ stmt_list '}’

A 18 Feghelaennsalniw DOT Markup Script

Al 19 Wushegrswedhiensalniwl DOT Markup Script @ wsunisadradunsia
AuseEANReINs tneasihsuuuubieinsuuu sub graph wldlusmuddeilieliiudeya
I ca g v I Py X a A a ‘:4' Y
vosJueiantdnueglussuulaveanniu nsdlllafinnsidsunlasmnufenis

YOMNUANINATLA AIFIDEIININA 16

3.1.4 EULAAINAANSTULUUNTINNITANITDEAINADINTT
Tunauganedunmsiauinswanideyaniiinainnsilasusuainiudednis

Tormuaniamaiaiiowdninaduzuuuunsinnusesnnudens dmsuanideila

A

denldinsesiionsivie (Graphviz) Gadulusunsulomuresanlddmsuuandlaseadig

o—

=

Toyaiiinainnisidsunvasduguuuunsin dadaeg1an mi 20 (0l 21 wans

Mg 1FULUUNTINMINTBEAUABINITBIYURBUMIN)



digraph

{
Subgraph Cluster_0 {
Label = “Xpress”
a->b;
b->c;
c->d;

}
Subgraph cluster_1 {
Label = “CRM”
a->f;

}

}

Al 19 dregnshiensalniwn DOT Markup Script dwmsunisSenld Subgraph

User Interface

lget account number

Kony Middleware

@ Balancelnq
1 |
balancelnq

AN 20 (g]J’J’EJEJI’NﬂﬁiLLﬁ@\‘iNaEIJLLU‘Uﬂi’]‘WW]lIiE]EJﬂ’J’]ﬂJﬁ@ﬂﬂWﬁL’J@%‘ﬁUﬁ@ﬂ%ﬁ?
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User Interface

N
Y
get account number N

J Kony Middl\e\ware
\

\

Balancelnq '\' Acctlng :‘; accountSummary CrmProfileIng

AN /

4
\gpress /
balance Account ¢ accountNumber :) profileAccount

AT 21 FBgNTUARINATULUUNTINAINTBEALABINTIBTTUA R

M5 3 TPasBundydnualNSLERINAFULUUNTINATLTREALABINTT

drydneal AB5UY

sUdwaeudE12

User Interface

wansdsdonguiuweNantiusmsiussuy

ey o % =N o
E‘U?\‘ﬁﬁLVHLSUNLLaQJ’SUE]ﬂ'J’]Naﬂ’]

=% & & fa _av 1a = Y o
LLﬁ@NfNGU'P]LTULsﬂaif‘]ﬁ'mlllllﬂ’ﬁLUaUULLUaQ%@ﬂ'}WUﬂﬂf}F]N

A9IN1IAUNALIA

R shBAvduseuindudulse

-~
- ~

. \ . . ;

r =2 sa Yo

{_ Acctlng /| waesisreluwefiaildfunansynuannsidisundas
e —————T

YOMAUAAIIUADINITAUNATA

s1a95d8au
CrmProfilelng 4 = a_ds_ e co
wanafageiuweianinsiiaivdlunesdudige

@ shaamduuazdenudinm
« < , o
wansiansulasuudasdieyalunestuagn

o : | teanudmieeu

= o ” o o
wanaanmadasuudasdeyaluneitudian
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un 4

N19590NUUULATNRIUITZUY

swaztBealuuniaresursniseoniuuiasimunssuuiioatiuayuiuinienis
fiwuesesdledmiunsivasunisiUasuutasternuanianaia seuinaununmaidu
gLiuLeaTisnsnesTuiy wazuansradnssUuunsmauseANLdBs ST Eusluundl 3
Taeiflomazusznavde 1) dormunidowiuresssuy 2) anudosnisidmiii 3) g

2OALUVANNUNENITUTEUU ez 4) NTWAIUITEUU

4.1 Fermuaasdurasszuy
4.1.1 gldeu (User)

Wuitndiasngdidrunaila (Technical Analyst) 9n31As5189%558UU (System
Analyst) naemaugmaaausyUy (Tester) Sudufpnimuvesszuuiiothultlunis
ponuvudnvinenarsitlilunisnaasuszuuiiielasounquitsludiunszuiunis
Nagau SIT (System Integration Testing) ag UAT (User Acceptance Test)

4.1.2 Foyatnd (input)

Inddoyaredursusunmadugiuuy txt Alfunannsairsununmdndiv
M duiusTiies WebSequenceDiagrams i
4.1.3 Yayaihaan (Output)

wiluenansnsmaussANNfesNTIAnIINNSABULUAANFDINNS

Y o a A v I
Jorimuanamaiiaielaiunmsinvesszuuluguwuulndsunm

4.2 ANUARINSIBIMENA (Functional Requirements)
NSWAIUITEUUAMS URTIAdUNTITUASULUAIUD A RUANIUNATIATE ISR UATWEIAU
gLoULEA LaskanNATNEURUUNTIMANTREAINARINTSHANARINIS Tt T feaguly

MNS5199 4
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AN5199 4 ANUABINISHTINTNNVDITLUU

SMHD1999 Th) ANB5U8AUABINITETINUNN
FREQ-01 dndfeyamesurgununmaduly | szuvanunsadudideyadiesune
sULUULNE txt WHUNNEIRURES199 NI SRS

WebSequenceDiagrams s

FREQ-02 USZaananluLANAT9TEYINg | SEUvaINnTaUszananadoya

v A

LEUATNE1AULIDITUINY haTtI5TU | ANBSUIELNUAINAIA UL LY

i JPUUNS 2 193U wazuandoyail

uansnsle
FREQ-03 4490N31891UkANINTIUARBULYAY | SEUUAIN1IARBNTIENTTLTiDLANS
ANLABINTG F18N15018UTELANTIENT

Wasuulasauseenislugiuuy

.CSV
FREQ-04 LLUﬁGEi’JU‘ﬁ@;JUaﬁLLmﬂﬁiﬂﬂLﬂuﬂﬂwﬂ szuuidayamuuansilaiuag
AAUUADN .DOT Wun1wnrusiunen .DOT wile

a v L% o [
wisudeyalumsdaviidunsinaiy

58ANABINITLA
] v & o v a o v o a
FREQ-05 A909nUYaLdUFUANLUUATINANN | 53UVUITDYANTUAIININULNY
JRYAINNABINTT e .DOT wiednvinduguninnsiv

ASANUTDYANUABDINT LS

MNAIUFBINISBmINawsaeenuuuLasiansduLnun ngana (Use Case)

A o a . . a a v dy
L‘W@‘Ui%ﬂ@‘Uﬂ']@ﬁ‘U?EJLLNHﬂWW%JJﬁLﬂﬁ (User Case DeSCtlptIOﬂ) Y9953 UV Inedseazdennsil

4.2.1 WHUANYELAG
STUUAINSUNTIFBUNTUALUBUASUD N AUAN LN AT ATEAINHUATN

ﬁm‘uglﬁmaa LL@&Lﬁ@QNﬁﬁWéIHEﬂLLUUﬂi’]WWWNi@Hﬂ’N&Jﬁ@\TﬂWi ﬁ’]ﬂﬂﬁﬂLLﬁ@QL‘ﬁu

o d‘
LNUNIWYELAT AINTNN 22



27

Sequence Diagrams Comparison to Traceability Graph

UC01: Import Sequence Diagrams to

description

UC02: Companson description for

previous verslans

<<include>>

UCO3: Report Change

<<include==>

Technical Analyst UC04: Create DOT Markup script

<<include>=>

UC05: Visualize Traceability

2N 22 N UAINYELATUDNTZUY

4.2.2 A1edUNBYHLAG
ﬂ"'la'%magammﬂumﬁaﬁmaﬁaﬁ%’umiﬁwmmaaszwﬁagﬂuuwumwgama
Tngagasuelvigldnu AusAdeddsenitinimseigumaia) awnsaiesls
Auszuulddne SnitedianunsafiunnsanuessEUULaY NS ABUALDIVDISEUUNT]

nsruIuN15eE1els IneAeSuneyainauanafian1sed 5 8t 115199 9
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M1319% 5 AeBunegaLAa Import Sequence Diagrams to description

NGV ELAG: uco1 Lasdu: | 1.0

AUEARY: dmn1svinauvian

fieadaa Tndesgiiumailn

s1gazidenlagga: asungmsinteyamesungununmasulugiuy
g txt

Roulvtudu: AMeSunsunun iR s UUasdsaIniy
37195 WebSequenceDiagrams

n1svineulaguni: 1. @l¥uadndy Import

2. denlwaununInasu (txt) NIl Export ankituss
1903 WebSequenceDiagrams #13129591LN1 LaziasTu
vl 1eviinisun sz Uy

3. szuumInsvaeudeyalng

madaniaLiNlun1sIN:

3-1 ihlndnldnsesutenuaueIss Uy
3-1 SPUULAAITDAULIWABUNNTU NI NS LR T
YOMVAUAVDITLUU

3-2 YNTURBUT 2 YI30TUANISINUSEUU

A13197 6 ﬁwa‘%magama Comparison description for previous versions

MUNBLAVYELAG: ucoz2 ELELITE 1.0

AUFATY: AUNYINIUmEn

fieataa :

sngazdunlagga: o5urusUszInanatoyadeSuIsuNuA AT
snluszuuiia 2 eddy iWemanuuandnsluns
WaguwasmufesNsUeIsE UL

Roulvtudu: deyafeSungunuAINaIRuYBIBsTURBUNT
(Previous) Laztiostuanan (New) Mduilsituau
Wiy

nsvieulaguni: 1. szuvgnlnadeyareiunsununnaduiesty

flounti (Previous) Wagliesaran (New)
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2. szUUUszananalaunsiUSeuTguANULANAIUDY
W 2 nestuhildluitinisasundasnng
FoIN15VDINIATUIUTNS

3. szuuhmsaiadeyaiifimaiudsundasai
ADIN1TNNBITUABUNTN (Previous) Inildulnu

PN luUdsunlasting

madaniNlunIsINa:

A1TNN 7 fﬁ’wa%magama Report Change

MUNBLAVYELAG: uco3 ELELITE 1.0

AUFATY: Aun1viIUEN

QLﬁ'm%'aa UnAsigvnumaiia

s1eazidunlaede: qamaﬁa%maJmiaafmmmu,amﬁstmJ?iEJuLLUm
AUABNITNSUIMATIA

Reulududu: SEULATT000N TIN5 HERARITIENSAUUTEAN
3’18ﬂ7§L1J§|8‘LJLL1Ja\‘]ﬂ’J’13J§IJ@&mﬂ‘ugﬂLL‘U‘U .CSV

n1svineulaguni: 1. szuuiteyafiimaivAsuniandeninsean

westuneunil (Previous) lasmvuauszinnnis
WasuuUasdeya

2. ywnuuianslugiuuuliad csv Ussnausgdeya
Usziavmsivauutas TOYATILNTUNUN TN
nestuneunt uardoyasIENITUNUANERY

nastuaan

madaniaANlun1s:

miwﬁ 8 ﬁwa%magama Create DOT Markup script

UYLV ELAL: uco4 LELITE 1.0
AUFIATY: dunvinauman

v o v

Kinedas -

sgazidenlagga: gawailoturenisulasdeyailiannannuuansieves

AOSUNELHNUNINAITUTY 2 a5 1 TunIwIAIRUaLL

aan .DOT
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Roulvvudu:

szvuilasdeyalunwimuaiiunen .DOT

A1sIUlagUni:

1. szuvslwddeyadedursusunmiifuiiunnsing
MuseEndng 2 Laidu

2. szvuwlasteyafildidunivunifiunen .0OT
iieweudoyalumsdnindunsmmusesaiy

ADINS

madaniNlun1sINa:

M1541 9 AeduneyaLAa Visualize Traceability

NUGLAVYELAG: Ucos5 vasu: 1.0

AUFATY: daun1svineuman

QLﬁ'&n%'ae: YnAAs1EiumaLe

seazdunlagga: gawatiosuensadssUn i dunsmusesany
FOINTg

Reulutudu: STUVATINIINANNTOUANADINT

AsvuUlaeUund: 1. %wﬁwsﬁa;ﬂaﬁLﬂummﬁﬁmﬁmaw DOT
2. wwﬂizmamaﬁlmﬁa&ﬂugﬂLLUUﬂSWWmimmaa

AUABDINS
madenandulumsyen: | -

4.3 n1seRnuUUan1UngnNIsUTZUY

SEUUNNAILITUE NS UNUITERUTZNDUMETUABUNITVINIUNEN 4 JUADY §19

£

il

1) drunsd i tayad1asuIgUNUA GG Fie Jayaf1atuNguNUA TN AUATI

fe WebSequenceDiagrams Fadwiuiusriweslunisadaunuaimdiuguuuesulall

4‘ a ° I3 sa g ¥ a Y] ] 12 I3 I
LWEJEJﬁU’]‘EJﬂWiVl’N"IuGUENL’JULGZIEJi’JﬁV]I‘M‘Uiﬂ’]iﬂ‘Ui%UUfl’]wﬂ’N 9 %@Q@QﬂﬂiLUUlWa Ixt

nuIfpatuilladnauedeyanisinanuvessruvnuntdegludagiuvesusdnuiamiays

v I3 a a o’ fa Ay Y a I ca v
ﬂ@%a@@ﬂl,ﬂu 3 Yssian Ao 1) ﬂ']ﬁLWllﬂEjllLTULGUE]TJﬁﬂIWUiﬂqﬁigUUﬁ"IU/LrJ‘UL%@i?ﬁ/‘ﬂ@;ﬂa

M3fiwes 2) MIaunguiiveianiiuinissyuuau/duwesia/deansnives waz 3)

nsunlutoya

2) druUIeuiieuauwanm195En I Uat At U R UATNAIRUINLIB STUR DU

LazLIaITUA1ER
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3) dhuntastoyaifmnuuandsfuvesununmdrduidunwmfuifinnen (DOT
Markup Script)
4) AURARINAINS FULUUNTINFNUTOEAINABINTS
4.4 anmuIndasuaaiasdiefildluniswaun
an1muwandeuildluniswaunssuuuszneudiesionisensanisiassenauas
Fastoluil
4.4.1 NINLINRBNATUSNITALIS
1) mhgUsyananaduna aasle 5-2.7 Antdsng (CPU Intal Core i5 2.7 GHz)
2) iheaudn 8 Anglud (8 GB RAM)

3) ginRanaNg 250 Anglud (250 GB HOD)

4.4.2 ANNKINFINATUYONAWIS
1) szuuUf)uAN1S Microsoft Windows 10 64 bit
2) Wiwnsudadud o3ty deau .2 (Eclipse Neon .2 Tool)
4.5 NIWAUITZUY
4.5.1 daudayafrasurgununimainulunisidissuy
mswmundunsindifeyadesusununmdrviuidunisihdeyadildann
nsafiannuInaIR U UL TeeS www.websequencediagrams.com daidunis

asnaunanueaulaunfen Wesanldeudeg lldudau Fag1an1sas1awNUnIN

APURINING 23

(] [ semabases |

login successful "—_l

Account Inquiry Request !

+ Response: Account Inquiry

status is not equal @ or 1 not allow Transfar
-->-User Interface : response O sNow \Berror messge

rvice: getReciplentiransiar
espon;

>
@

terface : Response: Bank Informetion

save 1o account detils +

calculate recived date and
s6t the value Insession

send receivedDate
in response

S 5 e

User rtartace Kony Mdevare st

W websequencediagrame cam

} e

A 23 www.websequencediagrams.com
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WoANTUNITATINLNUA WA U UTDELAT @11190 Export 519881980109

o

Aesureunun a1 UlAlaens Export Yeyasonuilugunuulid txt Feanansai
foyailduimsiirszuuiionsiaaeumnuuanssseninsusunma U ety
Aeunthiuneidudgn
4.5.2 msauniulasdeyaiifinisasuuasiuawsfudiunen
mMsmurfuUasteyamofursununindrfuiiliainnisnsisasuniig
LANANTENIURUA AT U STuRsunifuestudaaunumiuiiiunen
Junsuvasdeyafmesursununmarduildanmsaiuuiuledlugy ot Ty
awiAuiisnen Tasguuuuniiuiisnendeniduussian Subgraphs Lesan
uunmdduiaadudeyaneazideaveniviweialunsinuvesszuudesis
g fugukuunwIifuRenUszian Subgraphs MiveasunszuIumsviaulag
Yo duguiuuuNunInAanssy (Activity Diagram) Fald
uHunMAINTINEMTUTURaUN T TI9EDUFULUULKLLUY (Template) Tu
FumeuiifunisnsrvdeusuiuuuiuLuuresfios s Meas BaauIuN NS FUT
thidhgszuuiilefmuailuudazussanludedmun audosnmsmanada dmsu
nnldlunisiuSeuiisuanuuand1asenitelesduneunit waseitudaign
SwasBentunoununwil 24
LLmum‘wﬁﬂﬂﬁuﬁm%’usﬂgumaumﬁLLUaﬁagaLﬁummﬁﬁmam Tutumeui
thaensdsunlasiléanduneunisnmaaeusuuuuusuwuusdiun1suUas
Lﬁusﬁau“aﬂﬂwwﬁwﬁumawmﬂmL‘ﬁlaulsuﬂﬁa%fwmmﬁwﬁ’mamiugﬂLLUU Subgraphs
(MuA597 10 T18azLBEAn18IAIFUABNIULUY Subgraphs) 91NHUTEUUA
fuflunisadslidsuiuy dot ielddmiunisadragunsmaiuses soaziden

JUADUATEUIUNSVINNUATUAINT 25
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|
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[ [ ATIARUTULLLNWER |
L (usTARBUTTIR) )
e o . ™
[ evawodsrmuuaseeniia |
| dydneal>", >4 i >
i I
i/ A}
| 5 fiu s Han Tkus "
iy "nguiueeTiaf IfudnTssuy
\ J
\\_ J/

e T, s —.
[ emamuserrwiuaaie | [ sswudoanafinamands |
L dyanwel "->" wip —->- ) | dArgdneal "=+ )|

N S
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s \ / \
e "Saiueedia” | Awumi deyavnifiaed |
A J A\ J

s o oa o A
nﬂwaumumumawusﬁyanm |
" "
S ,
\\\\_ ,/)*

¥

1'/’ : - A}

| Lﬁ'u'iagaﬁ'amwﬁuﬁmﬁwnﬁ"l
phifeud

| wassumaEdn anel -

|
|
|
/ |
|

[Record == 1]
[Record < 1}
r/’ I
tufinTemswdeuudas |
e -
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M13199 10 S1azREAn1¥IMTUABNIULUY Subgraphs

lae1nsal DOT

A5 UY

Digragh {}

WWusdalassadiswasnwmauiunen

Subgraph cluster {}

ldunungudeya Service Provider #lvusmsfivilandunuyes

s2uU Mald Subgraph xfiiuesiasie o Afedeseglussuy

Label = “”

Tdunuuanivengy Service Provider AlUSNsiUTEULIU

node [style=filled];

dll ] I3 sa 1 5o
LN ILUYDHUADUDILIULYDIIARN 9 IUWQﬂSZIUQ']u

|

it instand
(naniueiia)

l
[

ADD
value + "->" + firstvalue

l |

[ dwremudous |
U T TR
(nadliReuuunedoyn)
ADD £ Y / \ il ;
value + *>-" + firstValue | (e ] [ eer> ) | GET*->

ADD
value + "> + value

alue alue value
ADD ( ADD ADD l l
value +"->+" + value +"->" + value al

[ |

ADD
value + ">+ + value

[ dufinliddeyanmndaiunon

AN 25 LLNL!ﬂ'TWﬁﬁ]ﬂiimsﬂuumEJUﬂqiﬁﬁ'ﬁf\]ﬁ@UgﬂLLU‘ULLNIL!LLU‘U

4.5.3 NSNAIUIEIULEAINATNSNIINATUTBEAUABINS
Wadiunisuanswadnslusvuuunsimiusesgainuneanis ssuuld
TUsunsuduaviAins wiag (GraphViz) Gadunisiinwiiduifinaenuiuanadu

sULUUTRINsausey visiveagunssuiunisvinnulasdiaellugunuuwaunn

v
a v

AANTTU AU LLmumwﬁf\]ﬂsimﬁm%’uﬂ’umauﬂmmmNaé’ws‘gﬂmwﬂmmaa Tudumou

v
=1

Adun1sorulndnisiduaen (11/\Iémﬂsﬁ’umauﬂml,ﬂaﬁaagaLi“]ummﬁﬁumw) Tng

finmsadafilddmiunisadansm muuanistuiinldgunmamdugueuy gif e
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Juinasluliawmasnivualiluseuu 519a298nTUNBUNTEUIUNITHIUANLAINT

26
o

l

Fulvddoyantwdnduaan

l

s ~

Il AL AEN
{SEQcovenDOT.dot)

afuedufiofu Graphvizexe |

AN 4
o/'- -\\\ o/'- -\\\
| #arin path dwdusunsm | dfaein path drsearasm
\\\_ _o/ \\\_ _o/'

l

| @nilddayanmnritiuamm |
(SEQcovertDOT.dot)

| afanTmuIoenn v dot |

e ™,
[ afunraumeediuglnm |
| (TraceabilityGraph.gify |

. S
v
,/'- -\\.
| vufingunmnawainsan
A _,/I

AN 26 UHUNINAINTTUTURBUNITHAAKATNEFUNTNMIUTRY

LHUNINAINSSUAMSUTUREUNsaZ1esIensUasuLUataudeanis Tu
ﬁﬁgumauiﬂumim%‘wsﬁa;gaé’m%’uﬂ'ﬁaafmamuuamnmﬂ?{ammaqmméfaqmi
1AgdiN15LUSEULEUSIINISVRILAUNTINAIAUVBILIDSTUNBUNT LALIIUNIT
Wasuulawesiesduagaiideyasonsivasundasedislstie deasiduusslovd
asmmﬂﬁumimwaau%ayjamaﬂiwuﬁlﬁmmmiw?{auLL‘tJmsi’J’aﬁmummm

A99N15L9 518aLLDYATUADUNTZUIUNISYINUANUATNA 27
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SulwdFeiineTeanion
uEunTWEY

[ ad g & | [ g PEFEPEPE B Fadoyaiiu
L Fadoyanmisfoiueniia ;| | Aufayanmiudoiumedia | \ vl thmss )

o e e
l

|' afunmemaieuaadoiun |
| (Generate Report Value)
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aumeniadiueedia
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ChangeReport
Change Type Sequence Diagram Previous version Sequence Diagram New version
Add Service provider User Interface User Interface
Kony Middleware Kony Middleware
Xpress Xpress
Add Web Services AccountSummary AccountSummary
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balanceAccount balanceAccount
Accting Accting
accountNumber accountNumber
partyAccount partyAccount
accountSummary
CrmProfilelng
profileAccount
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Foszuuauiliuinig Foriuiwesia n1limesiu-dedaya
(Provider) (Web Services) (Parameter)
User Interface Calendarlng Get Transaction
GetTxnTypes
CalendarAddNote
AddMyNote
Kony Middleware PartyAcctRel -
txnType

CalendarDetail
addMyNote
addMyAcct

Xpress

calendarDetail

CalendarDetail

® 0

SQ_Previous.txt —

User Interface -> Kony Middleware: GetTxnTypes

Kony Middleware —>+ Kony Middleware: get transaction

Kony Middleware —-->- User Interface: txnType

User Interface—> Kony Middleware: CalendarIng

Kony Middleware —> Xpress: PartyAcctRel

Xpress ——>- Kony Middleware:
Kony Middleware —> Xpress:

Xpress ——>- Kony Middleware:

partyAccount
CalendarDetail

calendarDetail

User Interface —> Kony Middleware: CalendarAddNote

Kony Middleware ——>- User Interface: addMyNote

User Interface -> Kony Middleware: AddMyAcct

Kony Middleware —->- User Interface: addMyAcct
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User Interface Kony Middleware Xpress

GetTxnTypes

_N__

i
I
|
1
! get transaction
|

I

1 PartyAcctRel |

I I
! CalendarDetail ) !
I

I
| calendarDetail |

RS +
CalendarAddNote ,|
L4l

I
addMyNote |
¢-----5==2 U

User Interface Kony Middleware Xpress

www.websequencediagrams.com

ANT 33 WHUAWAIAUVBINT DL 1 1IBSTUNBUNTN

| NON | | SQ_New.txt
User Interface -> Kony Middleware: GetTxnTypes

Kony Middleware —->+ Kony Middleware: get transaction type
Kony Middleware —->- User Interface: txnType

User Interface-> Kony Middleware: CalendarIng

Kony Middleware —> Xpress: PartyAccountRel

Xpress ——>— Kony Middleware: partyAccount

Kony Middleware —> Xpress: Calendardetail

Xpress —->- Kony Middleware: calendarDetail

User Interface —> Kony Middleware: CalendarAddNote
Kony Middleware ——>- User Interface: addMyNote

User Interface —> Kony Middleware: AddMyAcct

Kony Middleware —->- User Interface: addMyAcct

User Interface -> Kony Middleware: AddMyTransaction

Kony Middleware —-->- User Interface: addMyTransaction
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i I i
i GetTxnTypes '; i
i get transaction type ,—i-ﬂ——l i
| |
: I
I I
o DnType] | |
) . :
I Calendaring V: :
I 1 1
i : PartyAccountRel’E
1 1 L
i i _PartyAccount |
I 1 ]
: I Calendardetail }:
| 1 1
: : calendarDetail |
1 |{ ————————————— 1
I 1 I
| CalendarAddNote ’i l
I |
| I |
' addMyMote | :
Il‘ ______________ 1 I
| I |
1 AddMyAcct ’: !
I 1 I
I 1 I

addMyAcct
et P |
I AddMyTransaction f: :
I 1 I
(- 2ddMyTransaction |
1 1 1
User Interface Kony Middleware Xpress
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Kony Middleware \\
CalendarDetail adclMyNote addMyAcct
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calendarDetail
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View Zoom Add Category Insert Table Chart Text Format Organize

Sl Sheet 1

ChangeReport

Change Type Sequence Diagram Previous version Sequence Diagram New version

Add Service provider User Interface

Kony Middleware

Xpress

Add Web Services GetTxnTypes AddMyTransaction
get transaction addMyTransaction
txnType

Calendarlng

PartyAcctRel

partyAccount

CalendarDetail

calendarDetalil

CalendarAddNote

addMyNote

AddMyAcct

addMyAcct

Change Data get transaction get transaction type

PartyAcctRel PartyAccountRel

CalendarDetail Calendardetail
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(Provider) (Web Services) (Parameter)
User Interface Calendaring Get Transaction
GetTxnTypes
CalendarAddNote
AddMyAccount
Kony Middleware PartyAcctRel -
txnType

CalendarDetail
AddMyTransaction
addMyNote

addMyAcct

Xpress partyAccount -

calendarDetail

CalendarDetail




@ @ SQ_Previous.txt —

Xpress ——>— Kony Middleware: calendarDetail

User Interface —> Kony Middleware: CalendarAddNote
Kony Middleware -—>- User Interface: addMyNote

User Interface -> Kony Middleware: AddMyAcct

Kony Middleware -->- User Interface: addMyAcct

User Interface -> Kony Middleware: AddMyTransaction

Kony Middleware -—>- User Interface: addMyTransaction

AN 43 FOUABTUITIHALLBEAUNUAMNEIAUYDINTAMIBEN 2 LBTunaunIn

User Interface Kony Middleware Xpress
i
GetTxnTypes o
Fi

get transaction

1 1
| AddMyTransaction !
I Fi
1
1

,{ _______________

txnT
:[‘ ___________ ype .
I Calendaring W
1 F
i | PartyAcctRel \
1 1 |
i \¢- PartyAccount |
1 1 |
i ! CalendarDetail I'
1 1 |
1 1 |
| 1, calendarDetail |
| I :
| CalendarAddNote | |
I Ll |
1 1 |
\{- - - 20dMyNote | i
i i |
1 AddMyAcct B! I
! g |
addMyAcct
(-2 yAgot! |
|
|
|
|
|
|

User Interface KDH! Middleware XQF\E‘SS
www.websequencediagrams.com
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e~ e SQ_New.txt

Kony Middleware -->- User Interface : partyAcct

User Interface -> Kony Middleware: Accountlng

Kony Middleware ->+ Kony Middleware: get account number
Kony Middleware -->- User Interface: partyAccountProfile
User Interface-> Kony Middleware: CalendarDetaillng

Kony Middleware -> Xpress: Calendardetail

Xpress -->- Kony Middleware: calendarDetail

Kony Middleware -->- User Interface: calendarInfo
User Interface -> Kony Middleware: CalendarAddNote
Kony Middleware -->- User Interface: addMyNote
User Interface -> Kony Middleware: AddMyAcct

Kony Middleware -->- User Interface: addMyAcct
User Interface -> Kony Middleware: AddMyTransaction

Kony Middleware -->- User Interface: addMyTransaction

AN 45 TOUABTUETIEALIDIAUNUNINEIAUVBINTAIRIDE1T 2 13BTUaEn

User Interface

‘ Kony Middleware ‘ Xpress

| GetTx nTypes b

1 . 1
! get transaction type ,-Eﬂ——l
1

:PartyAccountRel i
i '.
[ —
4
partyAcct |
1

| Accountl nq L:
¥

]
get account number |
|

partyAccountProfile

| Calendardetail )
|
T

calendarDetail

1 I
! AddMyTransaction !

1 Fi

User Interface | ‘ Kony Middleware | ‘ Xpress |
www.websequencediagrams.com
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Calendaring , CalendarAddNote AddMyAcct
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ony Middleware
P:m:yAchRel Calend.arDetall Add.MyTransamicn nddMyN ote add.MyAccl
Xpress /}
calendarDetail addMyTransaction
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User Interface

! GetTxnTypes \) v: Calendarlng ) Accountlng leendarDcmllnq CalendarAddNote AddMyAcct AddMyTransaction
/-‘l""‘_ E Skl I\
-

\

T nacionype L 4 < =
/ e Kony Mldgl eware
. ,
PN ’
! tanlype ! partyAcct PartyAccountRel partyAccountProfile calendarlnfo addMyNote addMyAcct addMyTransacncn
Th---T v,

RS N \ Xpress //
e Aol 7/_,,/,_4/

‘. calendarDetail )

s N
: o )
o party Account »
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[ NON ] 4/ ChangeReport
v 100%v v . |
View Zoom  Add Category Insert Table Chart
ats Sheet 1

ChangeReport
Change Type

T A ®

Text Format Organize

Sequence Diagram Previous version Sequence Diagram New version

Add Service provider User Interface
Kony Middleware
Xpress

Add Web Services GetTxnTypes

get transaction
txnType
Calendaring
PartyAcctRel
partyAccount
CalendarDetail
calendarDetail
CalendarAddNote
addMyNote
AddMyAcct
addMyAcct
AddMyTransaction

addMyTransaction

Add Parameter Message
Change Data get transaction

PartyAcctRel

CalendarDetail

User Interface

Kony Middleware
Xpress

GetTxnTypes

get transaction
txnType

Calendarlng
PartyAcctRel
partyAccount
CalendarDetail
calendarDetail
CalendarAddNote
addMyNote
AddMyAcct
addMyAcct
AddMyTransaction
addMyTransaction
partyAcct
Accounting

get account number
partyAccountProfile
CalendarDetaillnq
calendarinfo

get account number
get transaction type
PartyAccountRel

Calendardetail
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a i v a
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(Provider)

o (=3 sa
YBLIULYD IV

(Web Services)

wislimasiu-dedoya

(Parameter)

User Interface

GetTxnTypes
Calendaring
Accounting
CalendarDetailing
CalendarAddNote

AddMyTransaction

Get Transaction

Kony Middleware

txnType
PartyAcctRel
partyAcct
partyAccountProfile
CalendarDetail
Calendarlnfo
addMyNote

AddTransaction

Get account number

Xpress

partyAccount

calendarDetail




| NON ] SQ_Previous.txt

Kony Middleware ->+ Kony Middleware: get transaction

Kony Middleware -->- User Interface: txnType

Kony Middleware -->- User Interface : partyAcct

User Interface -> Kony Middleware: AccountIng

Kony Middleware ->+ Kony Middleware: get account number
Kony Middleware -->- User Interface: partyAccountProfile
Kony Middleware -> Xpress: CalendarDetail

Xpress -->- Kony Middleware: calendarDetail

Kony Middleware -->- User Interface: calendarInfo

User Interface -> Kony Middleware: CalendarAddNote

Kony Middleware -->- User Interface: addMyNote

User Interface -> Kony Middleware: AddMyAcct

Kony Middleware -->- User Interface: addMyAcct

User Interface -> Kony Middleware: AddMyTransaction

Kony Middleware -->- User Interface: addMyTransaction

AN 54 ToyaBT U TILALBUALNUN AR UYBINTAMBE1W 3 Lasdunount

User Interface | Kony Middleware ‘ Xpress |

i i i
| GetTxnTypes ) ! |
1 1 I
| gettransaction | |
i i
& ________ txnType .
1_Calendaring ) 1 |

1 1

i PartyAcctRel i

1
i‘_ Part)gAccountjl
I
I

P PpartyAcet

1
i Accounting i

Accounind

1

| get account number :;I
1 ]

1

| CalendarDetailing | i

| CalendarDetail )

calendarDetail !

calendarinfo 1

i AddMyTransaction !
1 1

User Interface | Kony Middleware Xpress

wWww.websequencediagrams.co n

d‘ o w a o I d‘ s v ! 4
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Kony Middleware -->- User Interface : partyAcct
Kony Middleware ->+ Kony Middleware: get account number
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Input: File SEQconvertDOT.dot

Output: File picture TracebilityGraph.gif

/7 Convenience Constructor with default OS specific paths
START osName (excecublePath, tempDir, osName)

IF osName.contains (“Windows”) SET (tempDir = “C:\\Users\\ graphviz-java-api-
master\\”, execublePath = “D:\\graphviz-2.38\\release\\bin\\dot.ex”)

ELSE IF osName.equals("MacOSX") SET (tempDir = “/tmp”, execublePath =
“/usr/local/bin/dot”)
STOP osName

// Read a DOT graph from a text file. (text file containing the DOT graph)
START readSource (StringBuilder, FilelnputStream, DatalnputStream BufferedReader)
StringBuilder sb = new StringBuilder();
TRY {FilelnputStream fis = new FilelnputStream(input);
DatalnputStream dis = new DatalnputStream(fis);
BufferedReader br = new BufferedReader(new InputStreamReader(dis));
String line;
WHILE ((line = br.readLine()) != null) { sb.append(line);
} dis.close(); }
CATCH (Exception e) {

System.err.printin("Error: " + e.getMessage(); } this.graph = sb; }
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STOP readSource

//Construct a DOT graph in memory, convert it to image and store the image in the file
system.
START fileDOT (Input, output, excecublePath, tempDir, GraphViz)
SET GraphViz gv = new GraphViz();
System.out.println(gv.getDotSource());
String type = "gif";
String repesentationType = "dot";
WRITE File out = new File("/Users/SEQComGraph/ConvertDOT/SQcovertDOT." +
type);
gv.writeGraphToFile(gv.getGraph(gv.getDotSource(), type,
repesentationType),
out);

STOP fileDOT
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Input: File SEQconvertDOT.dot

Output: File ReportChange.csv

// Generate report change
START WriteReport (PrintWriter, GenerateAtribute)
SET PrintWriter writer = new PrintWriter(output, "UTF-8"),
GenerateAtribute gen = new GenerateAtribute()
WRITE Report Change Colum ("Change Type,Sequence Diagram Previous

version,Sequence Diagram New version");
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SET value list = “Service provider”
IF (instandOldForReport.size() > 0)
FOR (int i = 0; i < instandOldForReport.size(); i++)
IF (i == 0) temp = "Add Service provider";
ELSE temp ="'
IF (instandNewForReport.size() > i)

[}

temp = temp + " + instandNewForReport.get(i)
SET value list = “Web Service”
IF (processOldForReport.size() > 0)
FOR (int i = 0; i < processOldForReport.size(); i++)
IF (i == 0) temp = "Add Web Services"";
ELSE temp = "
IF (IdelWsList.contains(processOldForReport.get(i)))

temp = temp + " + processOldForReport.get(i);
IF (processNewForReport.size() > i)

temp = temp + " + processNewForReport.get(i);

SET value list = “New Parameter Message”
FOR (int i = 0; i < NewPrmMessagelist.size(); i++)
IF (i == 0) temp =" Add Parameter Message"
ELSE temp ="

SET value list = “Change Data”
IF (tempRenamePrM.size() > 0)
FOR (int i = 0; i < tempRenamePrM.size(); i++)
IF (i == 0) temp = "Change Data"
ELSE temp ="'

SET value list = “Delete Service Provider”
IF (delSvProvid.size() > 0)
FOR (int i = 0; i < delSvProvid.size(); i++)

IF (i == 0) temp = "Delete Service provider"
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ELSE temp ="'

SET value list = “Delete Web Service”
IF (delWsList.size() > 0)
FOR (int i = 0; i < delWsList.size(); i++)
IF (i == 0) temp = "Delete Web Service"
ELSE temp ="'

SET value list = “Delete Parameter Message”
IF (delParem.size() > 0)
FOR (int i = 0; i < delParem.size(); i++)
IF (i == 0) temp = "Delete Parameter"

ELSE temp = "

Ql' Y} a Ql' v
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