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# # 5970951521 : MAJOR SOFTWARE ENGINEERING

KEYWORD: microservices, decomposition pattern, SOA, BPEL
Mathawee Tusjunt
REFACTORING ORCHESTRATED WEB SERVICES INTO MICROSERVICES USING
DECOMPOSITION PATTERN. Advisor: Assoc. Prof. Wiwat Vatanawood, Ph.D.

Service-oriented architecture (SOA) is an architectural design of inter-
services collaborations. In general, SOA has three major roles, including client,
service provider, and service broker. To access a service usually depends on a
service broker, which causes inflexibility in system modification. The software
industry now focuses more on productivity, flexibility of the constant changes and
continuous modifications, for which the SOA style may not be suitable. Therefore,
a new microservice style is an alternative serving those needs, which means a
microservice unit is more adaptable and replaceable with no ripple effects. Since
the microservice architecture design is considered as a collection of the small self-
contained services, each service represents a business capability and carries its
own isolated data. However, how to identify microservices is still a challenging task
in the business process model level. This paper proposes an alternative mean to
extract the existing SOA services from the BPEL flow and refactor them into a set
of relevant microservices using the decomposition pattern. In our case study, we
propose how to do the service refactoring against the business domain profiles
collected from the extracted vocabularies from the given business scenarios. The
resulting microservices are domain specific and conform to the business capability

vocabularies extracted from the given business scenarios.

Field of Study:  Software Engineering Student's Signature ........ccccocoevevinennnne.
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G(E.V) (vy) -
e, N
M L, (n

/ ] e
: O p '
[ R N N

| | | construction clustering Mok T

| | _— e d |

ey [l () ‘|

{ )

[ [ | |
| \ | IR (o)
: ; &) )

NP
J\:\
A\
/e
e
N

U 2-6 Fupeumsanauazinngululasivasia [9]

lunsaiaweadulviegluguuuuveainsmitduazldnagnsvesnistuseriu 3 e fe

Y

1) nagnsnistusenuuwuuasimea (Logical Coupling Strategy): Lwos3aNidnting
a Y] & fa  a Y] av Ha ¢ N
WertuAInduweiianeltu Ineeuidetdinsgnannnisiudsulias in Class
File Aosiinsiasunlassiiuimsidululaswesiaieaiy

2) ﬂaEgﬂ/lﬁmﬁuﬁaﬁ'mLUUHfﬂ’mmu’]EJ (Semantic Coupling Strategy): ﬂ’l'ﬁé’fﬂﬂfjmm
lulasiweiialnenainaununy agldignisimunveulwnusun (Bounded

Context) #M138A15989 Domain Driven Design lagA1nualiigesianilalntninig
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Mg idamting auauangveudazvaulwnusun laegideldnagnsi
mMuuALUIAAlALIL (Domain Concept) luwasalan lasnisanaailugesalAnuas
Mnsnsessnusslazdysnwalanaadlideen

3) nagnsNIsVUsanuYeRilausIu (Contributor Coupling Strategy)

2.2.4. Towards a Technique for Extracting Microservices from Monolithic Enterprise
Systems [10]
mATeiiauelumalunsatalulasweBanneeilaitvunlvgvess suuseiu

09 Tneilfnquszasdiite adslumaiianusahluussgndldlumsadalalasiseiavesszuy

unlgld dmsuinideilaneaasdldivszuuvessuiasuunalnguisnds

MNaTIATEULRAY FaguT 2-7 lagnuuseenidu 3 dumanlawn diuvesldanu

(Client side), dauvaa@sniies (Server side) uazdI1vRIg UTDYA INTFUUTUIAMYILYN

a

1 & 1 PN o U a N NICIETE]
wiseanilussuudasiignivualagainusulanyeaun1egsna (Business Responsibilities)

= 1%

wazdlaunfgiuiudazszuugesaziigiudoyaiiuvesdies

%9 Y

Client side Server side Database
|— of;

Cient user I_;

interface :r"l d fex | — bf

— v
— |

Client user fez % bf,

interface — Srsll?m(g?‘hbase

’ bfs
Client user / bfs A
interface
bf,
fem
bf,
Facade Business logic

U 2-7 1o iavuinlng/vesssuuiiy [10]
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waRANSAMUA llAsIe S atvunaulAwn

1)

Avunnssgudeyaliiuudazseuudes Fausazsyuugesgnimuslagaiy
SUlnvaUNI9INa

aansfinansanutudeiy nefmuslilnundusunuvenedideudei
fléau(Facades), flardunagsia videmegiudeya uazimumduidendy
AlnurIAIENTusIINGnwMEAeuenlUSaTun19gIAY LagaudNus
niladdumagsialuds maagrudeya fagui 2-8

AMVUAATEVIN GNWEN1EUBNIUAITINgIUTRYA

Fengfitmuslutuseudt 3 Tnefwualy wiazmmegudoyaduiunimes
STUUEDE

ualalasosianndlutusoud 4

mMuuaeilownang (APl Gateway)

JU7 2-8 N9 1luanindIudunani [10]

2.2.5. Service Cutter: A Systematic Approach to Service Decomposition [11]

12
av A o

nATeithaueiesesdislunsinwesiasandudiudes vuiiugiuveanaginIsTu

(-2 ¢ A [d dg” 1w 1 fa a a o .
sianu 16 Lnawiialdunisananudusenuyesinazigasiglasiinulagyy (Cohesion) msﬂ,u

[ [y

\woIaLeY Faunauaiviavaa 16 inueiazgninauauduiusiagliau Jann 16 inaueiiu

[y

andadun

Y

qula 4 nau loun

q
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1) Cohesiveness Aalnasifiesunsisgniandamiieidesiu Inemniseiaiignueaud
wiloufuniaiisrtesiunseglusefiadertu nefinumifidnoglundud ¥
- Semantic Proximity
- ldentify & Lifecycle Commonality
- Shared Owner
- Latency
- Security Contextuality
2) Compatibility fesnasififansanisnnuusmsiuvesulueuiin Wnesmuaitlugesda
Feafulsifmsiulueuindmeiu Inefinasifisnoglunguil 6
- Structural Volatility
- Consistency Criticality
- Storage Similarity
- Content Volatility
- Availability Criticality
- Security Criticality
3) Constraints AalnasiUszAniidinansznugedsinasdosgnnszaslusglunaeiwesia
Tneihnausindneglundui 1éun
- Consistency Constraint
- Security Constraint
- Predefined Service Constraint
4) Communication Aewnmmiiifgatioaty duyuiiteiRnduannsdeasitanlsiuiuon
Tnefinasifisnoglunguil Téun
- Mutability
- Network Traffic Suitability

nmszunisadalulaswesiaainingnidiemnssugensduis (Software Engineering
Artifacts) loiur Iauulana (Domain Model) uasgaiad (Use Cases) uazudasandamanil

Tdunsmhitemazuuuemuduiusveusasngululaswesia

2.2.6. Business Process Ontology for Defining User Story [12]
Nuidgidnauseifniug (Ontology) dMTUAINUAAIIUABINITVBIRLY (User

Story) #ingUsrasAtieaeniuUIRANIdmSuTIUTINAENYINIUTINgluAlufeIn1sves
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#14 wazgniaifveglusunuuvediassadiensmilvsznouludrenata uagdrdudy
ANUENTUSIEnIAaNaLLaEARIEgN

Tunsa¥aesdauiidunounisvidaseluil

1) 3UTWAENIIINANABINTYRIRLY

2) fnuarmauarduTuRLELS

3) MvueRuaNUAveINT I

1) fvusdfifieumnemiiou

nsiruelassadanisianguandu 3 ngu liun nquussianvesld gnunudie
“Role”, ngun1snsgsiiiinangld gnunusig “Action” uaznduvesdsiignnszyin gaunuy
#ae “Object” Tnglaseadavasngudii 3 nquiiasUseneuludenatavesdfivsnglu
Audosntsveadld Tnsvanunguaziauduiudseninstuain “Role” Tud “Action”
LagaIn “Action” g “Object” wagnneldnguAnfertudsiinisivundiideaumane

widlaufiu (Synonym) wanesiaguin 2-9

Role Object
RootObject [l=
subclass subclass subclass subclass
[Snec-hcﬂolel] {Spec:hckolel] [Spec.tholeB] [Speclﬁcobjec(l] [Spec:ﬁcOb;enZJ [Specnﬁcob;enS]

t{*swmm)@ L“""‘“‘"’""@

Action
[performAction}
RootAction .
[performObject)

subclass subclass

[

{SpeciﬁcActionl ] [SpeciﬁcActionZ ] LSpe(nﬁcAcuorB ]

{performObject]
T Lﬁs‘wtﬂml@

[performAction)

JUT 2-9 iduideundudiiis sy nanangue [12]



uni 3

Asnssuflawesiuwadawuuuszaulndululasiwasis

o ¢ ca v & ca LY o &
nssuilawmesiivweSiauvussauiiilululasweiia wistuneunisvinduaes
druvan INYEINLINABNISAIMUAANAINITANNEINTD UTenaume 3 Junoutey wazdiu

A = a & P ca % & ) a
NEBIADNITILINALADSLIULYDIIE UTLNOUNIY 2 YUNDULREY I@Bﬂizv’mﬂﬁ LIUYTINANIT

[ [J

mMuuagarauazimvualseleaaniunisel (Scenario) Minduneldgaiaatiy ntuisey

SeaUsElAMANUNAIRIS19TD LBEILE (SVO) TURBUNEBINIAUAAIFNILALAIUFUNUGUD

(%
[ [

VAN TURBUNEIN ATUAAINEINITONIIGINAAY RIITUINEUTOUAINFURUS

Do

o o L3 v 1

] & aa Y Y a o Y a & & sa
FERINWANANN ﬂLusUu@@uchaLﬂqﬁﬂqiﬂiUIﬂiﬂaiqﬂI@EJLiiJﬁ]']ﬂﬂ']iquGU’]‘ULW'ﬁL?Ulejai'ﬂanlu

Y

sULUUENGOLLea waantudsinsaiadnuiniivsngludndidunes tunauiife
& a4 ¢ sa = = )y a _avy & i
tuneun1ssuilamesiivweiialaeiUSeuiisuivaruaiunsanigsiafildanduneuian

aaeazlilusenislulaswesiawusih lnefisneazidunnisaivnudgui 3-1

3.1. mMuuaUseleagaiunisal (Scenario Statement)

n1stnuauszlengniunisal lUuAIsimuasIBA s nIsalnawsainduly

[y

nszvuvadlawugsianisaula nedeyalavludeyanesueiananssunasadiumnnisal

Pazfintumuusazyainauetgsnatuy 9 Seamassiludeyaiosurefanszuiunmiagsia

'
a

aeutunsun1simuadselonaarunisaldasuduainnsivuagaag laens
ANUAYALAATUITADIBNBIIINNTFUIUNIITNNGINT TS 1aUTe nasantudanivue
ensUsglenanunsaiiaziinturesdazgang fn1simualseleaaaiunisaliceuly

Tavaeudeulreglusuuuuves Usesu n3en uanssu Wil wielidesdenisinseily

(%
[

upaudinly gavinendinntalseleaaniunisaludl 51agiiniswantaslseleamaiila

(% L3

asaeaile (SVO) Fadunssdafiudeyaddninieglusuuuuues Usesu, n3en, nasu
sl

a 4

Arogransimualseleaaniunisaldmiugsnaise InseUiun1Tni1egsnag

Usznauluie Rent a car, Fill-in personal information, Pay a bill wag Take a car A91uU
gammaqqﬁﬁaﬁﬁawwnaulﬂéfaa Rent a car, Fill-in personal information, Pay a bill
LAz Take a care ynfiansanfigalaa Rent a car Aazanansaivuauselonaniunisallaun
Customer open website, Customer search a car, Customer select a car Wag Customer

confirm rental
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szeuAsmsSuiamad Iueisuuudszanu it bilersweida

Refactoring Orchestrated Web Services into Microservices.

Gy

3.1 mvusdszlaa
ATTUINITIN .
an1untin (Scenaric

gina

Statement)

AARTTUATHINNT4EINA

A1713 drzay,

387, N33

doyamAnyirnaiu

. 3.2, fwuaedn

:
wazddutuR T Fius

AL

[Business Capability Profile )

NRUIYATUATFN]

U

TENT

3.3, ITMUAR AN T
R ALAN TN
CERL

33

SadueeSa 3.4, IuTAAn 2 nwdin

]
LaNUDI LA

3.5. Jufl o fiae Haukuld

Whilulareeiia

Tamilulas
wofiauugin

>

U7 3-1 sudegvasmssuilawesiiuweiauvudszauliiiululasivesia

Aeunad

REETR

-
{Refactoring)

3.2, AMRUAAIANYILAZAIAUTUANUTUNUS

(% L3 o

PA9NLAAIFNNAININAITANNUAUSLTEAADIUNISATIUTUADUN 3.1 WA TUABUDA LY
2T UTUMDUYDINITAS 19PN UAURUS TR AN LasArdnnnsiusiule wedatAuas
gutoyaudlazgniniueglugunuuvesraauazdupaianianuduiusiu Jadunounis

[% (%
[y

AAUAANFNT AL AP UTUANUALNUSIZUSENDULUMIY TUNBUNISANUARAALALTUAANE,
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o caa

nsimueauandRveanyn wazn1sivuafdnindanuvuigimiay (Synonym) lag

Junouninal Wewwulao198991n91u398 Business Process Ontology for Defining User

[ (%
Y o

Story [12] d@uduneunismuuaraduasduaaialunuidedazdiunounismuunigudou
T Fazgnasunglutuneudall

(%
LYY

JUADUNITANUAAI AN WAL AR UTUAINUFUNUS

3.2.1. ANSMRUARAIELATTUAANE

'
Yala

A13AINUARANALALTUAANAVDIAIANI LWUNITRAITUIAIENA LUK UA WAL AT

o v L3 [

adutufniu vneanalaluidniegluszdui 0 nsfinnsanduaaiavesaanatiu fazdu

a I 0 v w [l :.’/ @A o a o a [ <3 o o o a
Aananegludwudnlumintuifeszdun 1 Twhusadeaiu mneanaladuddnsilusedun

'
[ v a

a o & 3 £ 4 [d = ! o [ @A
1 A1TNINTUIYUAANFVDIARTAUU ﬂT{ISG]EJLUUﬂﬂ’]ﬁV]@%ﬁLuaﬂﬂUﬂﬂl‘Uﬂﬂ@i%ﬂ'U‘V] 2 oy

¥
=] v [3 o U

e tiazdnnumdniluszruanudnanegnseaun 2

PINNANTUIAIFANARUUTLLANTDIAT 15192 UINITRTUINTU 3 unawna Tawn

A o

LWWALNAVDY “Subject”, “Verb” uay “Object” laaArvunlinaianan AeA1ANYING

o v saa

AUVLNIEAINE LazduAaNd ADAIANYINNAIINANIBLANIZLANE A Iﬂﬁ%}Uﬂﬁﬂﬁﬁﬂgﬁ’]ﬂﬁﬁﬁ

upanavdnliifudurardluddudaluniuadiu dregrsuansdsgud 3-2

Broader Word

+ 4 ¥

subclass subclass  subclass

Marrower Word Marrower Word Marrower Word

JUT1 3-2 gUuuumsivunpaIauassURa 18R 1A NY

3.2.2. mMsmmuesUwuuANUdTusSTEnInamaLazdunaa

delitunaunisradenauaiunsansgsnaduluegraudunniiy nsivue

¥
o = o 1:1;] g =] o v ¢

Wg9manawazsuAaI@n199L i gIng AU Ndufaln1sAInuUnaNEUeAIUAUNUS
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sevinnananarduaataindanuduiusugiuuule oduteulvlunisdadulaiden
Aruansangsivlutunoud 3.13 Tnsmatmuaguuuuanuduiusssrineaanasdy
AN Usznaume
1) anuduiusiuvdulsenau (Composition)
mnuduiusuuvdsEney Aenrmduiusluguuuuiiduranadudiulseneuves

panandn laepatafidudiuusznovagliamnsamssedlamedieminlifinatandn 39

[
[ [y 1 |

a1azgnvhateluluiian Ingdnuurvesddninazgninegluauduiusnguil Aeddnmia

q

a o o saa = 4

fenaendunatandn wazduaata ADAIRNNNILINNINED9A BaTAnTNduAILAgTU
AANANAN F1981U Aad “Car’ Wumaltanan deatandudiulsenau lown “Car

Model”, “Car Information” wag “Car Specification” ﬁﬂg‘dﬁ 3-3

Car Model Car Inforrmation Car Specification

U1 3-3 AnuaaiusuvuauUseney

2) AnudUNUSWUUNISEUNDA (Inheritance)

ANNFuTUSWULEUNen AsaudiusndauaudRudIuINARARIgNaENendg

- e

AANERN faluAaagnusazaaazilnuaudiusEnsImdeuiu TnednvugvesrAnii
Jnoglupruduiusuuull ssluddninliddrniiouduasszninnaiawiduaaiagn

Y

Megudu Aanauslfe “Contact” dnanagn Usgnaumieg “Email”, “Phone number” uaz

'
= Y A

“Line” lnepanagnagininmiieududaduamaudfianaaiaw feludeminisinge

=

wansenuiidsiuansaiufe 8n1suasUkuuNIERasALANA1T UaRIRIFUN 3-4
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Contact

Ermail Phone number Line

JUT 3-4 paIuduiiisuuunIsaunen

3.2.3. MsmvuaRuauUtRveanun

dalaunAnavasnguan NUseneuluaiy “Subject”, “Verb” war “Object” W&

U 3 1

Aolufon1simvunnuduRusTznIIunANg WekansliiulluyuueswenuaIuns

v
v A (% v 6

egsnakaIAANIusazAtulinNduNusiuet1als
o U [ 6 1 a 1% |
nsAmMuAAUFNTUSIENINaunAnad 2 sUuuu lawn performverb wag
performObject [12] Auualii performVerb AotdULAAIALAUNUTTZNIN “Subject” AU
“Verb” Taafiaunuiefe “Subject” 1ugld “Verb” dau performObject Aaiduuans
AUFURUSTIZNING “Verb” AU “Object” F9HAMNNLIEIT N1TATENIAINANIEINARND

“Object” wansfsgui 3-5

3.2.4. MSAVUARAIANNAIUALNELALIDU

o 3 4 <

lun1sasinquuesduldddnity asvilvsuanuduiusvosddnnluidaves

o v saa

AMUVNNE lpeAnndnatananiaedfuaztdudnnnianunuislnadesiy lnsaaia

¥
o A [ A LY

AN LﬂUQWWﬁﬂ’J'IMMZJ’]EJﬂ%’N drudupaa@duANiANUPNIgIRNIZIANZ8 AIUUTEAN

o a & o A

ululaan erfieatandnifeniuaziueemdueii

(%
[y LYY

Jaurunewilouny fatus13elad

v saa

nsiruA “Synonym With” dwiuanuduiusiuguuuuvesimdninianumunemileuniu

WAAIAIFUN 3-6
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Broader Subject —— Broader Object
R IS EAEIAA
performObject .
Narrower Narrower Narrower Narrower Narrower Narrower
Subject 1 Subject 2 Subject 3 Object 1 Ohject 2 Object 3
performert’
Verb
performVerb
Broader Verb
N A Y
performVerb
Narrower Narrower Narrover
Verb 1 Verb 2 Verb 3

Subject

U1 3-5 M3 muanaNTAYeaN

Broader Subject

Object

Broader Chject

~ ¥, AR A
performObject
Narrower Narrower Narrower Narrower Narrower Narrower
Subject 1 Subject 2 Subject 3 Object 1 Object 2 Object 3
\
synonymi\ith synonymW\ith
performVerty
Verb
performVerk
Broader Verb

performVerb

ALY

Narrower

Verb 1

Narrower
Verb 2

Narrower
Verb 3

synonymiWith

U7 3-6 13 vunA AR U eidou
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3.3, MUUAAINEINNTONINGSND

nuuugunisuenesniudiuvedulasgesia [1] lulaswesiaauisonmuala
INANUENTANINGIAD AzATIAINTANGIRRan s EAldanAuiUsInget
Tuusglonanunisal uenaniiusslaanunisaidadudeyaiissyfamevhausauiues

a =

LulasweFiarunaduanuduiusseninaunang Aliun1sinuaAINaINTaN19gsNads

' [
U 6 a

ansanmualganedninusinglueaia “Subject” uaz “Object” Pfldumuduiusia
GFudidn (Fan-in) waviduTeen (Fan-out) eg1atios 1 du Tnesurudunuduiusiuans
TudnnudlumsiSonldaumdnidy rutayaUsElnanIuN1Tal warnNIIARGEeN
ﬁmaﬁLﬁuﬂ’awua’lu’liawwqqsﬁa%ﬁﬂmuLLmﬂﬁwqﬁuﬁuagﬁugﬂL.memé’fmﬁuﬁ‘iwdwﬂma
wazdumaaluwwaALnaLAeiu %qasgﬂisq?ﬂuﬂgmﬁﬁmﬁaﬂ 1AENNNITANEDNAIINAINITA
egsnaUszneulume 2 ﬂg]éﬂ’aﬁ
1) NYNSERNANNENITANNEINIVRIANNFNRUSHUUEIUUTENBY

Liindunnuduiuissngfinaandnvioamaiiiuduuseneu mnwuindidy
Fouauduiusiinardla Aatandnazgnidenidudiuvuaiuaiuisanisgsfaaue

fognsAndendmsumuduRUSLUUAIuUSENOU Nmuslirad “Car” dAand
Fdudruuszneuldun “Car Model”, “Car Information” e “Car Specification” %10
Uszluaaniunisalusznouse

- Customer search car model.

- Customer view car information.

- Customer select car specification.

nUseleaaniunisaineatuiaginliAndudgn aata “Car Model”, “Car

Information” ag “Car Specification” 8819a¢ 1 1du AegU# 3-7 FatulileNa1suaINng

Pollagyhlnlanadnssnen1smuaInnsaniegsna 1 518013 bawd “Car”
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Car Model Car Information Car Specification

U 3-7 Al vesauaiusuuUA UsEney

2) NYNNSHRDNANMNAINITINNGINIEMTUAINAURUSLUUEUNDR

NSUAANANIANUFUNUSLUUAUNDA LAk U T UMBUIIUILLAUANUAUNUS AT

Qgil 1 a 1 v A [l Id =) 1% 1
LLﬁS“UEJEJﬂGUENﬂﬁ’]aLLMLLﬁ%ﬂa’]ﬁQﬂVIagﬁ] Iﬂﬂﬂ’]iﬂ@lLﬁ@ﬂ"ﬂ%QﬂLL‘UﬂL‘Uu 2 N8 lﬂLLﬂ

[

aa ™ PN ! 5 ] a oy 1y
AN 1: L‘UiU‘ULV]EJUigﬂ’J’Nﬂa']ﬁLLﬂJﬂUﬂaanﬂ V]’]ﬂWcU'J']ﬂa']ﬁIVINLaUquﬂJaﬂJW‘uﬁ

v

w1 Tdenmaratudunnuauisoniegsna Weswinearandsiuiuduaiuduiug

o

11N wanshiiiuiraatugnisenldauainaaiaduuinni inlieatadenaindiaay
[ v v < A =% a
Jululenazdesgnueneenuiudnnilanuaninsaniegsna
A o 5 o o v o § 1w D= '
el 2: Meanausdivaaagnilduuduanuduiusiviiiu iidenameaaiaul
< a = 1% a v v § = a 1 &
Juanuanunsaniegsna ewnenginssuvesenuduiusuuvduneniiinaawiduaaa

4
N

nanviseguiasaana vinlinsdidfwdnarauiuazaatagnaziInuauduauduiusiviniy
Aaranaziidwuauddglunisgnidenunnnineaus

MeagnsAmdendmiuauduiusiuudunen Muualiraia “Contact” daana
anusenaulUaiy “Email”, “Mobile number” wag “Line” ninUszloaaniunisal
Usznausme

- Customer view contact.

- Customer view email.

- Customer send email.

- Customer view phone number.
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nUsleaaaIunIsaIviaEasilAnduTIWIAaNg “Contact” 1 vy, Aand“Email”

2 \éu wag “Phone number” 1 1du duaaa “Line” avlufliduiidiae dagui 3-8

Contact

0

Ernail Phone number Line

(K

U 3-8 AN UTLTIY09A IUATUSUUUTUN DR

AIUULITENINTUINNN VBT 15192FBINIRUSBUWIEUTIUEUTT1 58I 9AaTE
1 = 1 1% 1
wiluavaanaaniiaze laun

- @1 1: “Contact” uagz “Email”

A = a ° v & v o« ,”c{ye’f&/ o« ”ug
LWBLUTHUNGUIIUIULEUTLYT WU “Email” Wduiwnuinn1 “Contact” aauy

ad - v o I a
nstitl “Email” aglddendumuaunsanisgsia
- @1 2: “Contact” uag “Phone number”

d' ™ a ° v & v o« s « y o v
LWBLUTHUNYUDIUIULAUTLYT WU “Contact” wag “Phone number” 13U ULAY

(%
[y LYY

dy k4 ! ddy “« 9 ¥ A I a
YLWUWNINU AIUU AT8UU “Contact ’ﬂ%iﬂLa@ﬂLUUﬂ'ﬂNﬁ’]M’lﬁmﬂ’Nﬁqﬁﬂ"\]
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- @jﬁ 3. “Contact” way “Line”

A a a ° v X v o« ”dy&'y |“_”u$’5
LWBLUTYUNGUIIUIULAUTLYT WU “Contact” HLFUBLVININALAT “Line” Aauy

ddy « 9 v A 1 a
n3adUY “Contact ﬂ%l@Lﬁ@ﬂLﬂUﬂ’ﬂMﬁﬂiﬂiﬂﬂ’Nﬁjﬂﬂ

loasUnaINTeELeas laNadNS 1N IANNAINNTANIGIAR 2 518715 bk

“Email” way “Contact”

AN ANTTUYDIANUFUTUSUUUFUNBATIAMANTRIINARIALNADINAENBAT
Aanagn vibiranagnusazaaiavzlinuandiuisUsznisimieutuainaaiawy wazhds

IS wa A A Aoy v va % 5 a v !
aunsadinaudRduuenmileainidunenainaarausiladn Asiuainnginssudaingn u
nsdendndensiungetanuduiusuuudunen nuadnsnuitpatawtignidenidu
AINENNITANNGINAUET ARtaRtazdolinuauTivesraagnilignidensinedsie wialn
fulalddnnaandivisussnsifiiieslunatagnazlignenisly uwivinaaiagnAsaanaign
I~ < a v 1o & v U wa 1y
Wonluanuaiunsan1egsnanad amagnazlidndudesniuauaiviveuaidily e

=

mgANNENTUSWULEUNER gnazlinnauUAnnUTEn1IuLTogua?

IINA1B5UIUNNNITANLEDNTINABITBAINET d1u15005 U lneldswaiioy

(Pseudocode) ﬁqgﬂﬁ 3-9

o o 4 < < ¢
3.4. FIUIUATFANNINLNNLD NYLDULLDA

Tupoudolulazidignisusulasadelndaniivwesiassuuifu Bududienis

Y a & o = 1

dnudrfiftafignifsueglusvuuudndiduuen nduiielfifiunisdsdoyasendng
NSEUIUNSULNANUWDsIa 151318 DNNNTUILAUIAINTSY Ton “invoke”, “receive”
uay “reply” @dluusiazAanssufiavUszneulusmenuaut@ (Properties) lagaaauiAfiaas
fi95an 1éun “partnerLink” wag “operation” ile partnerLink fodaivasiaiu uay
operation ADN19N5¥911984 w053 lngn1siasawesIas1aguuInisiansandu 2
sUBUUANLANYzYeaNTAoans IilA n1sdoasuuuniensu (Synchronous) uag N3

doasuuulaniouiu (Asynchronous)
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set resultRelation
set scenario
set relation = findRelation(Scenario)
foreach NLO in relation set
if MLO have Mode Level 1
for ML1 in resultRelation["Modelevel1"] set
if have Node Level 2
for NL2 in resultRelation["Nodelevel2"] set
if resultRelation["NodeLevel2"] is Composition
select node level 1 is businessCap
then resultRelation["Nodelevel2"] is Interitance
if Relation Node Level 1 more than Node Level 2
select node level 1 is businessCap
then Relation Node Level 1 less than Node Level 2
select node level 2 is businessCap
then Relation Node Level 1 equal Node Level 2
select node level 1 is businessCap
end for
then
if resultRelation["NodelLevel1"] is Composition
select node level 0 is businessCap
then resultRelation["NodeLevel1"]is Interitance
if Relation Node Level 0 more than Node Level 1
select node level 0 is businessCap
then Relation Node Level 0 less than Node Lewvel 1
select node level 1 is businessCap
then Relation Node Level 0 equal Node Level 1
select node level 0 is businessCap
end for
then
select node level 0 is businessCap
end for

U1 3-9 Sauiign (Pseudocode) 81M35UN715AMEONAINAINITANIGTND

3.5 Suiawesiuwesiawnulilululasivesisa
= 1% o v A o N & v & o a3 a & s
Wawlagnvasdndnyinainainiiiawds TuneudnlufetunauvainIssuilames
Auwesiannlidululasiwesia seidn1siansunArdniiain partnerLink waz operation
lgd@nan operation AgABINARALENDBNTENIN AINTEATLAZAIUIN 1NUUTNI
AUILAIN operation waTAIANYIAN partnerLink W1gn15HAsNUSeUBUAUTIENIS
ANENNsaNINgInafilaenduneun 3.3 wWislulmdululasiwesidln lnenisiarsanuiu

a v

lulesiwesia dkaulun1siansan 4 NSl
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361 AENI91N partnerlink uay operation ASAUAINEANITANIIGIAT

4 L2

nydlflaglanaanslulasiwesialsenoulunreA1@nyiann partnerlink Wag

o I 1

. Y] & o o o ¢ . a P & ° ¢ al
operation #a1a TR NN operation TUiUSaudisu 3ndumdwinesdlungy

Y 9

Y

Weaiu partnerlink %38 operation n3ali d1agngquideadududile Aezdalmiuy

operation vaslulAsigeIaRIuy

n36l2: AENI91N partnerlink A53AUANANNIONINGIAY WA operation a5
nsaiflaglanadnslulasiweiiausenaulumemanian partnerLink Wit #8310
HuazieAnyian operation Wiieuitey indumdwinieglunquifeafu partnerLink
A [ I I a v @ [ Y & . fa & v
wselil Megnduiieiufagdaliidu operation vedlulasiwesiauume

n36l3: AEN91N partnerlink lains9fuAauaIN1501195379 w6l operation (159

U L3

nslinasnslulasiwesiavzusenaulume mANNINN operation WL MaIRINTIY

% (3

o o w ¢ . = = I\ \& ° A o ) . &
w1A1ANN9IN operation lUWIguey Tndudidnyineglunduifiediu operation U

A [ I I a v @ [ v 4 fa & v
wselil Megndudeiufagdaliidy operation vedlulasiwesiauume

o o '3

NIUN4: NIAIANNIN partnerlink W& operation iﬁmiﬂﬁUﬂmﬂJmmmm\‘iﬁﬁﬁ%

o

nssltlazliiinadnslulasigeiiaay Wesanmdniniaeseguanmileainlaiuuni
eV
3nAresursieulunisiuilaweidinad aruisaesulelaeldswaiiiay

(Pseudocode) 5\13‘1.]‘171' 3-10
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for each SV in services set
searchDatabaseOfBusinessCap(SV['PL"])
searchDatabaseOfBusinessCap(SV["OP");

if IsBusinessCap({SV['"PL")
if IsBusinessCap(SV["OP")

if SV["OP"]is related with PartnerLink

save SV["PL"] is microservice

save SV["OP"]is operation microservice SV["PL"]
then

save SV["PL"]is microservice

if SV["OP"]is related with Operation

save SV["OP"] is microservice

save SV["OP"]is operation microservice SV["OP"]
then

save SV["OP"]is microservice

then

if SV["OP"]is related with PartnerLink

save SV["PL"]is microservice

save SV["OP"]is operation microservice SV["PL"]
then

save SV["PL"] is microservice
then

if IsBusinessCap(SV["OP")

if SV["OP"]is related with Operation

save SV["OP"]is microservice

save SV["OP"]is operation microservice SV["OP"]
then

save SV["OP"]is microservice

then
save error out of scope shopping online

end for

U 3-10 sviaiiigyl (Pseudocode) d193unseuaumssuilawmes



uni 4
N1SDINBUUKASWAIUILATDIND

TuunilnanfenisiesiziLazeanLuuNmuLAsastlod msusuiamesiiviwefia
wuvlszanulmdululasiwesia lnen1sunseg19n15eaNwUUALHAILILATNEIB UL UUTD

YedFumeaulal Feiiswazdunnsnalul

4.1.  nsevnuuumsasliadmiusuilameasiiueiauuuuszanlndululasgeiia
a a ¢ o Ayo @ = ax 9 & a v ¢ v &
Ineniinusaduilliin siaunsudeuiiiesessussuudevigduseaulay faty

\eliladuneunisdeviedusesulatiuiase lunuidedsdasiunuganatasaiasylun

a01uN13allae8198INTTUIUNINNGIND9IN 3 g3aTevvdusiesulad laun viulesd ew

f9u (Amazon), 8au1un (Alibaba) kag a9 (Lazada)

4.1.1. mwuaUsslepaniunsal (Scenario Statement)
lunsimuaUsgloaaniunsalasiadsuannsinunganavedsEUUney Jagand

2 A

Judoyafinanbnszuiunisvigsna lundffessivdeviedudesuladananivld

Y

[

1989 n¥snlfyanaudaisazannsodmuatsslonanunisaifiesietumuusiasyaiea
Genatwuausslenanunisaifnanléfinisdadinnssunionsauiesulatainsia
Auledudentiu
4.1.1.1.  mrsimungaina

st muagaeaazdosfinnsandinssuiumndnuesgsiainseneuludedunoy
nsisuezlsthadelinsduiunuusiadnue fsndedaivleddoredudn
ooulatiian adidunoundnlunsdeneduiooulatinioutu dsanunsauanuaaduga
aldiad

1) Find products and suppliers

2) Contact supplier

3) Create order

4) Create account

5) Manage payment

6) Shipping and delivery



33

7) Create an order history report

8) Get refund

4.1.1.2.  arsdmuadselenaniunisal

n¥anldsonisganauia Funeuialuiadutnunussloaaniunisaifsandy
foyafiosunefsanunisaifiasnsofniuresusargana lasdoyadsnanannsnsusuld
nndiulesdereaumesilaidnds ausausnwasselonaniunsellasd

gawnafi 1: Find products and suppliers

UsznouluseUselenanunisel feil

- Customer search for product.

- System automatically suggest options for products.

- System automatically suggest options for suppliers.

- System automatically suggest options for quotes.

- Customer browse product categories.

- Customer sort items.

- Customer select product department.

- Customer request for quotation.

- Customer use wholesaler option.

- Customer check warranty.

- Customer view warranty information.

gawaafl 2; Contact supplier
UsznouludeUselenanunisel feil

- Customer find a supplier.

- Customer filter the type of supplier.

- Customer send an inquiry to supplier.
- Customer chat with supplier.

- Customer call to supplier.

- Customer fax to supplier.

yaLAddl 3: Create order



UsenaulumeUselenaniunisal sadl

Customer place items in shopping cart.
Customer view the product details.
Customer check seller ratings.
Customer read the product review.
Customer input the quantity.

Customer change the quantity.
Customer remove items from shopping cart.
Customer save items.

Customer move saved items to cart.
Customer review items in shopping cart.
Customer proceeds to checkout.
Customer confirm order.

Customer sign in to system.

Customer cancel order request.
Customer check delivery lead time.
Customer open dispute.

Customer leave feedback.

gaLAay 4: Create account
gepen 4

[

Usznaulumeuselonaniunisal fall

Customer create new account.

aamaﬁ" 5: Manage payment

(%

Usznaulumeuselonaniunisal sall

System send the initial payment.

Customer choose a payment method.
Customer input payment information.
Customer search the credit card marketplace.
Customer apply the credit card.

Customer fill in the credit card application.

34
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7

[

AN

- Customer will receive a decision from the financial institution.

- Customer review order details.
- Customer apply promotional code.

- Customer pay the balance.

yanat 6: Shipping and delivery

£%
a

Usznoulumeuselonaniunisal Al
- Customer input shipping address.

- Customer choose a shipping method.
- Customer view shipping fee.

- Customer view shipping duration.

- Customer check shipment.

- Customer place order.

- Customer confirm receipt.

- Customer view shipping status.

gaLAad 7: Create an order history report
YaALAAN 7
Usznaulumeuseloaaniunisad Asil

- Customer download order history report

yawnati 8: Get refund
Usznauluseusslemaanunisal fail
- Customer apply the refund.

- Refund application is approved.

- Customer get a refund.

35

mnUsglopgnrun1sallanunUmATuAUIY “System” FINUNPTNTEUU LAzl

Fo1uaznIsl lneanumneveslszloadnuaziioduieds ssuuidwiinisnseilag

fudddagadunssu lnglildszyinszuuinandufossls Fssyuvanaasmunefsdiudanis

RUIUU (Front-end) 13991998 RUNETNEIUURINITUIANS (Service) F9laii1AN31 “System”
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Agninefadiule mnnudn “System” finsnseyiivaslaidunssunds 5asiansaiies

nysuvesUsgloatiudunnuaunsoniegsia

nUselerantunisaiianunaidisaaslvedlunisne Usesnu n3en nssu vse

AN519L08710 ARIAITI99 4-1

975999 4-1 toa3le (SVO)

Subject Verb Object
System Search Product
System Suggest Product
System Suggest Supplier
System Suggest Quote
Customer Browse Product categories
Customer Sort ltems
Customer Select Product department
Customer Request Quotation
Customer Use Wholesaler option
Customer Check Warranty
Customer View Warranty information
Customer Find Supplier
Customer Filter Supplier type
Customer Send Inquiry
Customer Chat Supplier
Customer Call Supplier
Customer Fax Supplier
Customer Place ltems
Customer View Product details
Customer Check Seller rating
Customer Read Product review
Customer Input Quantity
Customer Change Quantity
Customer Remove ltems




973999 4-1 1oa3le (SVO) (519)
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Subject Verb Object
Customer Save ltems
Customer Move ltems
Customer Review ltems
Customer Proceed Checkout
Customer Confirm Order
Customer Cancel Order
Customer Sign in System
Customer Check Deliver lead time
Customer Open Dispute
Customer Leave Feedback
Customer Create Account
System Send Payment
Customer Choose Payment method
Customer Input Payment information
Customer Search Credit card marketplace
Customer Apply Credit card
Customer Fillin Credit card application
Customer Receive Decision
Customer Review Order details
Customer Apply Promotional code
Customer Pay Balance
Customer Input Shipping address
Customer Choose Shipping method
Customer View Shipping fee
Customer View Shipping duration
Customer Check Shipment
Customer Place Order
Customer Confirm Receipt
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973999 4-1 1oa3le (SVO) (519)

Subject Verb Object
Customer View Shipping status
Customer Download Order history report
Customer Apply Refund
Refund application Approve
Customer Get Refund

[
[ o w ¢ o v o v w6

4.1.2. NMURUARIANNLAZAINUYUAITNFUNUS

Qe

[
o 3 [

JunausalUiiludunsuvninisasisdouamidny wagn1sAIMUAGIAUTY

Y

v
(3 o v ¢ 6§ o W

ANUALTUSVRIAENN IaeadnnazidumAineitestulaun1sdeuiedumesulal fatiy

v o
LY v 6 ° v v ¥

= Yo o ¢ a N WYY a o ° v q Y g
iWalnlardniasuiazaseungulunuddeiialnandsmdnndmiulddumaiuain

i 1o

a Y 1% o Y o o Y 'S QI a ‘:l":l A
St [4] wagldnawynsumdniilumsiivuaemdniiiiagy lawn Andiaunnemilou

= v a = o aa v o & 1y i Y a o
ﬁi@ﬂ'ﬂqmﬂﬂiqﬂiﬂalﬁﬂﬁ "Uﬂﬂqmllﬂ?’]llﬁll']ﬂiﬂaLﬂﬂﬁﬂuug\]ggﬂﬁ]@ﬂﬁjﬂiﬁagluuv\lﬂLﬂﬁ]L@U'ﬂﬂu

v o o o d' [ 13 ¥ o ¥ 1 <
mﬂ%%amﬁwﬂumi’mw 4-1 FITRTARLNUVBLAAN W‘I/ﬂu%’]u“IJEJQJUaLLUQEJEJﬂLﬂu 3

43

o = [V

nqu leun Subject, Verb uag Object lnemdnifiegluudazngunazdauduiusiuies

aelungu Mawuuiiludiusznou wazuuvdunen srudsnnuduiusvesddwing

o [
o v o v o 6 v 6 v

AMUNLIUMLDUNUY FIHUMINAIAUAAIFNINLA LA A UTUAINUFUNUSTZUNINANANWANINUA
fudeyarAnilunisnei 4-1 dgszilevluuny 3 adent 3.2 udn azldnadnsuanady

ANT Fa5UR 4-1
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FUT 4-1 s INGI809AIMEUNUS TENINAIFTNY g IuT0Ya

INFUN 4-1 wanaruduiusvesmdnsily 3 unana eUsenausie “Subject” Ao
! o o/ 6 ¥ ¥ « ” = U o o/ (3 d' e’l’ v v A
NGUVDIAANNN1IAULI, “Verb” fio nauA1dninsInas laslui 4 aglilavansing
o [ ¥ A (= 1 [ = a ¥ « . g
Afnviorlstne iesanlifinason1sAndenANaINITONNgINe wazgaving “Object” Ap
NAUVBIAANINATUYI
1 o o I3 1 dy [ < I ¥ P 1@ aa o [
nauvesrdnsimanlazgniniveglugudeya Walnsinuninisduduselea
anunisal ldudunsazAdauiiiolonlesauduRUs T nIIAIANYI VO ILARZLNALNY
feg19dU NAENILUANS197 4-1 wnnArdwsidndwdu Customer search product,
Customer view product details tag Customer check seller rating Tusyuufavasiadu

ANUFNTUTTENINAENA LaRIAIFUN 4-2



Subject

Customer]

Object

40

Product

e Seller Rating

Details

U 4-2 UaunmaIaeaisnIsiiosaunIuauiusaIndeyatssleaanunisal

4.1.3. ﬁ?ﬂﬂﬂﬂ’)’]ﬂﬁ’]ﬂ’]iﬂ%’]x‘lﬁﬁﬁ%

WL langquueIA ANy

o ¢a

IS LY o v ¢ [ d‘
HNTITTYBNYUSANUENNUT G]’]NLLNUJY]WF\]’]@ENIUE‘UV] 4-1

wan Tumeudaluazdutunsunisdndonsienismiuaiunsaniegsiadie ngnisdnident

meIsnsluuny 3 Wden 3.3 Feaglanadnsn1sAnEENAINAINNTININGIAY WARIRININTI

d' ! % v o aa a v Y
n 4-2 IﬂEJLLmagiqﬂﬂqi"ﬂgLLﬁ@QWi@NﬂUﬂ'W]QJﬂ’J']@JV@J']EJLW@J@U@E;JTLUUiiV]@LWEJ’Jﬂu

MI599] 4-2 HANISARIONAIINAINITANNGIAT

fduil F18N1IANUAINITANGGIND
1 Delivery, Shipping, Transport, Shipment
2 Payment, Remittance, Instalment
3 Product, Items, Unit
q Warranty, Guaranty, Assurance
5 Supplier, Seller, Retailer
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AT 4-2 HANITANAENAINAINITONNGINY (s1B)

fduil $18N1TAUEINITANGIN
6 Customer, Consumer, Buyer

7 Quote, Quotation, Citation

8 Promotion, Advertising, Marketing
9 Order, Command, Instruction

10 Checkout, CashBox, CashDrawer
11 Refund, Return, PayBack

12 WholesalerOption

13 Inquiry

14 Account

15 Decision

16 Dispute

17 Feedback

18 CreditCard,CreditCardMarketPlace,

CreditCardApplication, CreditCardinformation

o o 3 3 =3 ¢

4.1.4. FIUTIUANANNIINLANLDNBLOULDAR

aoluilaglanansnsatnmanivdliavesnsdldnen Vivleddevsuwazdsasadon

b‘lﬂl d! a @ = L2 1
poulaud® amherahera.shop &991nATzUIUAITUINATOINTUANWIAINGT AzUsTNOULU
éhaqama Create new product, Approve order e Create Booking

1) yaiad Create new product

gawnaliazysznouludig 5 wnn1saliliindu laun Create new product, Create
new store, Select category, Select store W@ ¢ Update product in store kaga1n 5
winn1saaInaasiiladiia 5 d uansdaguil 4-3 - 4-7

- Create new product

a LY 1 o < fa a a [ o 6 .

Wﬁ]’]'ﬁm’lmaa’lﬂﬂ’ﬁww’msuaﬂL’mmai’;aiuglm 4-3 WednaAAIANYIAIN partnerLink

WAy operation LA LANATNGAINITIN 4-3
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<sequence name="main">

<l Receive input from requestor. (Note: This maps to operation defined in createNewProduct.wsdl) -->
<receive name="receivelnput” partnerlink="supplier" portType="client:createNewProduct"
operation="process" variable="inputVariable" createlnstance="yes"/>
<assign name="Assign1">
<copy>
<from>SinputVariable.payload</from>
<to expressionlanguage="urn:oasis:names:tc:wsbpel:2.0:sublang:xpath1.0">$createProductinput.createProductRequest</to>
</copy>
</assign>
<invoke name="createProduct" bpelx:invokeAsDetail="no" partnerLink="onlineShop" portType="ns1l:getCategory"
operation="createProduct" inputVariable="createProductInput” outputVariable="createProductOutput"/>
<l Generate reply to synchronous request —>
<reply name="replyOutput" partnerlink="supplier" portType="client:createNewProduct" operation="process" variable="outputVariable"/>
</sequence>

U7 4-3 ee19T04iaves Create new product

915191 4-3 HaaWSNITAIAAIANYIE S UTINA Create new product

partnerLink activities operation
supplier receive process

onlineShop invoke createProduct
supplier reply process

- Create new store
a Y] 1 ) @ fa d' dl' [ o o L .
Wﬁ]’]‘im’l(mEJEJ’Nﬂ']iVI’N’]‘N‘UENL’JUL"?IE]TJ?IINEUV] 4-4 11d@nAAIANNN partneerk

. % 1% U & el'
uay operation a9z lANAGNWSAINIT19N 4-4

<sequence name="main">

<l-- Receive input from requestor. (Note: This maps to operation defined in createNewStore.wsdl) >
<receive name="receivelnput" partnerLink="supplier" portType="client:createNewStore"
operation="process" variable="inputVariable" createlnstance="yes"/>
<assign name="Assign1">
<copy>
<from=>SinputVariable.payload</from>
<to expressionlanguage="urn:oasis:names:tc:wsbpel:2.0:sublang:xpath1.0">S$createStorelnput.createStoreRequest</to>
</copy>
</assign>
<invoke name="createStore" bpelx:invokeAsDetail="no" partnerLink="onlineShop" portType="ns1:getCategory"
operation="createStore" inputVariable="createStorelnput” outputVariable="createStoreQutput"/>
<l-- Generate reply to synchronous request —>
<reply name="replyOutput” partnerLink="supplier" portType="client:createNewStore" operation="process" variable="outputVariable"/>
</sequence>

3“2]77 4-4 ¢pe9Tiavay Create new store
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#1597 4-4 BaaNsnIsanAAIANTasUTiNG Create new store

partnerLink activities operation
supplier receive process

onlineShop invoke createStore
supplier reply process

- Select category
a Y 1 o < fa -'-NI = o o w '3 .
‘W*’\]’W’im']G]’JE]EJNﬂWTVINWU“UENL'JUL%@i’)ﬂiugﬂ‘ﬂ 4-5 LUdNAAIANNAN partneerk

Way operation ka9 lANASNGAINITII 4-5

<sequence name="main">

<l-- Receive input from requestor. (Note: This maps to operation defined in selectCategory.wsdl) —>
<receive name="receivelnput” partnerLink="supplier" portType="client:selectCategory"
operation="selectCategory" variable="inputVariable" createlnstance="yes"/>
<assign name="Assign1">
<copy>
<from>SinputVariable.payload</from>
<to expressionlLanguage="urn:oasis:names:tc:wsbpel:2.0:sublang:xpath1.0">$SgetCategorylnput.getCategoryRequest</to>
</copy>
</assign>
<invoke name="getCategory" bpelx:invokeAsDetail="no" partnerLink="onlineShop" portType="client:getCategory"
operation="getCategory" inputVariable="getCategorylnput” outputVariable="getCategoryOutput"/>
<l-- Generate reply to synchronous request -->
<reply name="replyOutput” partnerlink="supplier" portType="client:selectCategory”
operation="selectCategory" variable="outputVariable"/>
</sequence>

U7 4-5 dreeiTiiaves Select category

715797 4-5 HaawsnIsanamAniasuliia Select category

partnerLink activities operation
supplier receive selectCategory
onlineShop invoke getCategory

supplier reply selectCategory
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- Select store
a % 1 o [ fa a A (Y] o o I3 .
Wammmamqmsmmumaﬂnumas’;aiugﬂm 4-6 LUd@NAAIANNAN partneerk

. % ¥ U & d‘
e operation U lANAANSAIMITTN 4-6

<sequence name="main">

<l Receive input from requestor. (Note: This maps to operation defined in selectStore.wsdl) -->
<receive name="receivelnput" partnerLink="supplier" portType="client:selectStore"
operation="process" variable="inputVariable" createlnstance="yes"/>
<assign name="Assign1">
<copy>
<from>SinputVariable.payload</from>
<to expressionlanguage="urn:oasis:names:tc:wsbpel:2.0:sublang:xpath1.0">SgetStorelnput.getStoreRequest</to>
</copy>
</assign>
<invoke name="getStore" bpelx:invokeAsDetail="no" partnerLink="onlineShop" portType="nsl:getCategory"
operation="getStore" inputVariable="getStorelnput" outputVariable="getStoreOutput"/>
<!l-- Generate reply to synchronous request -->
<reply name="replyOutput” partnerLink="supplier" portType="client:selectStore" operation="process" variable="outputVariable"/>
</sequence>

31/7/7 4-6 e Ntiiiavay Select store

91517 4-6 HARNWENITANAMIANTIEIMSUTLA Select store

partnerLink activities operation
supplier receive process

onlineShop invoke getStore
supplier reply process

- Update product in store
finsanmeginsyitnuvesvweialugun 4-7 Weadamdnviain partnerlink

Way operation LAz lANASNEAIN1S1N 4-7
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<sequence name="main">

<l-- Receive input from requestor. (Note: This maps to operation defined in updateProductinStore.wsdl) -->
<receive name="receivelnput" partnerLink="supplier" portType="client:updateWarehouse"
operation="process" variable="inputVariable" createlnstance="yes"/>
<assign name="Assign1">
<copy>
<from>SinputVariable.payload</from>
<to expressionlLanguage="urn:oasis:names:tc:wsbpel:2.0:sublang:xpath1.0">SupdateStoreHasProductinput.updateStoreHasProductReque
</copy>
</assign>
<invoke name="updateProductInStore" partnerLink="onlineShop" portType="nsl:getCategory"
operation="updateWarehouse" inputVariable="updateStoreHasProductinput" outputVariable="updateStoreHasProductOutput” bpelx:
<!l Generate reply to synchronous request —>
<reply name="replyOutput" partnerLink="supplier" portType="client:updateWarehouse" operation="process" variable="outputVariable"/>
</sequence>

31/7/7 4-7 FaegTiiaved Update product in store

M13N9] 4-7 HaaWsSNITANINAMIANYIE s UTIAA Update product in store

partnerLink activities operation
supplier receive process

onlineShop invoke updateWarehouse
supplier reply process

2) gawpd Approve order

gﬁmaﬁ%ﬂizﬂaﬂwé’w 2 mamiiﬁﬁlﬁmﬁu lAun Approve order uag Get order
uaz1n 2 wnsaisananassihllediia 2 18 wansdsgud a-8 - a-9

- Approve order

finsansegunmsiauveaiuwefialuguil 4-8 Weadaddsiann parterLink

Way operation LAZlANASNEAIA1T199 4-8
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<receive name="receivelnput” partnerlink="supplier" portType="client:approveOrder"
operation="process" variable="inputVariable" createlnstance="yes"/>
<assign name="Assign1">
<copy>
<from>SinputVariable.payload</from>
<to expressionLanguage="urn:oasis:names:tc:wshpel:2.0:sublang:xpath1.0">$outputVariable.payload</to>
</copy>
</assign>
<invoke name="updateOrder" partnerLink="onlineShop" portType="nsl:getOrder"
operation="updateOrder" inputVariable="updateOrderlnput" bpelx:invokeAsDetail="no"/>
<invoke name="updatePayment" partnerlink="onlineShop" portType="ns1:getOrder"
operation="updatePayment" inputVariable="updatePaymentinput"
outputVariable="updatePaymentOutput” bpelx:invokeAsDetail="no"/>
<assign name="Assign2">
<copy>
<from>SupdatePaymentOutput.updatePaymentResponse</from>
<to expressionlanguage="urn:oasis:names:tc:wsbpel:2.0:sublang:xpath1.0">ScreatePackagelnput.createPackageRequest</to>
</copy>
</assign>
<invoke name="createPackage" bpelx:invokeAsDetail="no" partnerlink="onlineShop" portType="ns1:getOrder"
operation="createPackage" inputVariable="createPackagelnput” outputVariable="createPackageOutput"/>
<invoke name="getOrder" partnerlink="onlineShop" portType="ns1:getOrder"
operation="getOrder" inputVariable="getOrderlnput" outputVariable="getOrderOutput"
bpelx:invokeAsDetail="no"/>
<l
Asynchronous callback to the requester. (Note: the callback location and correlation id is transparently handled using WS-addressing
—>
<invoke name="callbackClient" partnerlink="supplier" portType="client:approveOrderCallback"
operation="processResponse" inputVariable="outputVariable"/>
</sequence>

JU7 4-8 e/ 1Tiaves Approve order

A13N9] 4-8 HaAWSNITANAIANYIE M UTLIAA Approve order

partnerLink activities operation
supplier receive process
onlineShop invoke updateOrder
onlineShop invoke updatePayment
onlineShop invoke createPackage
onlineShop invoke getOrder
supplier invoke processResponse
- Get order

a % 1 o < fa a al [y [N 6 .
Wf\mmmamqmammumaqL’JULGUasaaiugiJm 4-9 LHRANAAIANNIIN partneerk

uay operation a9z ANASWEAIA15199 4-9
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<sequence name="main">
<l-- Receive input from requestor. (Note: This maps to operation defined in getOrder.wsdl) >
<receive name="receivelnput” partnerlLink="supplier" portType="client:selectOrder"
operation="selectOrder" variable="inputVariable" createlnstance="yes"/>
<assign name="Assign1">
<copy>
<from=SinputVariable.getOrderRequest</from=>
<to expressionlLanguage="urn:oasis:names:tc:wsbpel:2.0:sublang:xpath1.0">$getOrderinput.getOrderRequest</to>
</copy>
</assign>
<invoke name="getOrder" partnerlink="onlineShop" portType="client:approveOrder"
operation="getOrder" inputVariable="getOrderInput” bpelx:invokeAsDetail="no"/>
<l
Asynchronous callback to the requester. (Note: the callback location and correlation id is transparently handled using WS-addressing.
—>
<invoke name="callbackClient" partnerLink="supplier" portType="client:selectOrderCallback"
operation="selectOrderResponse” inputVariable="outputVariable"/>
</sequence>

U7 4-9 Faeeeiiiaves Get order

9157 4-9 HAANSNITANAAIANTAIMSUTIA Get order

partnerLink Activities operation
supplier receive selectOrder

onlineShop invoke getOrder
supplier invoke selectOrderResponse

3) gaLpd Create booking

gamaiazusznaulunieg 7 wmgn1saliindy lawn Book product, Confirm
payment, Get order, Proceed checkout, Query bank, Select booking WL & ¢ Select
delivery uazan 7 wisn1sadnanandvzyhliladiia 7 e wansdsguil 4-10 - 4-16

- Book product

a Y 1 o < ca a a v o 6 .

#1341 19N15VINUVIIURTIAlUIUN 4-10 WeadadAnyian partnerlink

Way operation LA lANASNGAINT199 4-10
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<sequence name="main">

<l Receive input from requestor. (Note: This maps to operation defined in bookProduct.wsdl) —>
<receive name="receivelnput” partnerlink="customer" portType="client:bookProduct”
operation="process" variable="inputVariable" createlnstance="yes"/>
<assign name="Assign1">
<copy>
<from>SinputVariable.payload</from>
<to expressionlanguage="urn:oasis:names:tc:wshpel:2.0:sublang:xpath1.0">SgetProductinput.payload</to>
</copy>
</assign>
<invoke name="checkProduct” partnerLink="onlineShop" portType="client:createOrder"
operation="getProduct” inputVariable="getProductInput” outputVariable="getProductOutput"
bpelx:invokeAsDetail="no"/>
<assign name="Assign2">
<copy>
<from>SgetProductQutput.createBookingRequest</from>
<to expressionlanguage="urn:oasis:names:tc:wshpel:2.0:sublang:xpath1.0">ScreateBookinglnput.createBookingRequest</to>
</copy>
</assign>
<invoke name="createBooking" bpelx:invokeAsDetail="no" partnerLink="onlineShop" portType="client:createOrder"
operation="createBooking" inputVariable="createBookinglnput" outputVariable="createBookingOutput"/>
<l-- Generate reply to synchronous request —>
<reply name="replyOutput” partnerLink="customer” portType="client:bookProduct” operation="process" variable="outputVariable"/>
</sequence>

U7 4-10 #a0e904iaved Book product

M1519] 4-10 HaansnIsannmIANYamsUTiia Book product

partnerLink Activities operation
customer receive process

onlineShop invoke getProduct

onlineShop invoke createBooking
customer reply process

- Confirm payment

finsandegnisvihnuvediuwesialuguil 4-11 deadneAnwiiann partnerLink

wag operation a9z lANAANGAINITIS 4-11



a9

<sequence name="main">

<! Receive input from requestor. (Note: This maps to operation defined in confirmPayment.wsdl) —>
<receive name="receivelnput” partnerlink="customer" portType="client:confirmPayment"
operation="process" variable="inputVariable" createlnstance="yes"/>
<assign name="Assign1">
<copy>
<from=>$inputVariable.payload</from>
<to expressionlanguage="urn:oasis:names:tc:wsbpel:2.0:sublang:xpath1.0">ScreatePaymentinput.createPaymentRequest</to>
</copy>
</assign>
<invoke name="createPayment" bpelx:invokeAsDetail="no" partnerlink="onlineShop" portType="nsl:createOrder"
operation="createPayment" inputVariable="createPaymentInput" outputVariable="createPaymentOutput"/>
<l Generate reply to synchronous request -->
<reply name="replyOutput" partnerLink="customer" portType="client:confirmPayment" operation="process" variable="outputVariable"/>
</sequence>

U7 4-11 dee9diiaves Confirm payment

#1399 4-11 HaansnIsanamAnsiamsuliia Confirm payment

partnerLink Activities operation
customer receive process

onlineShop invoke createPayment
customer reply process

- Get order

a Y 1 o <@ fa a a v o W '3 .
Wf\mmmamﬂmsmmmmnm%aiaeﬂugﬂw 4-12 WUdnAAIANNNN partneerk

. P v v fw a
ey operation LLa’Jﬁ]ﬂmaaWﬁmmi’Nw 4-12

<sequence name="main">

<l-- Receive input from requestor. (Note: This maps to operation defined in getOrder.wsdl) -->
<receive name="receivelnput" partnerlink="customer" portType="client:getOrder"
operation="process" variable="inputVariable" createlnstance="yes"/>
<assign name="Assign1">
<copy>
<from>SinputVariable.payload</from>
<to expressionLanguage="urn:oasis:names:tc:wshpel:2.0:sublang:xpath1.0">$getOrderInput.getOrderRequest</to>
</copy>
</assign>
<invoke name="getOrder" partnerlLink="onlineShop" portType="ns1:createOrder"
operation="getOrder" inputVariable="getOrderlnput" outputVariable="getOrderOutput"
bpelx:invokeAsDetail="no"/>
<l-- Generate reply to synchronous request >
<reply name="replyOutput" partnerlink="customer" portType="client:getOrder" operation="process" variable="outputVariable"/>
</sequence>

U9 4-12 dreeediiaved Get order
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9157 4-12 HaansnIsanamIFniamsuiia Get order

partnerLink Activities operation
customer receive process

onlineShop invoke getOrder
customer reply process

- Proceed checkout
fnsanfmeginsvhnuvesiuwesialuguil 4-13 dieadnedwiiann partnerLink

uay operation WA lANAGNEAINITIN 4-13

<segquence hame="main">

<l-- Receive input from requestor. (Note: This maps to operation defined in proceedCheckout.wsdl) —>
<receive name="receivelnput” partnerlLink="customer" portType="client:proceedCheckout”
operation="process" variable="inputVariable" createlnstance="yes"/>
<assign name="Assign1">
<copy=>
<from>SinputVariable.payload</from>
<to expressionlLanguage="urn:oasis:names:tc:wsbpel:2.0:sublang:xpath1.0">ScreateOrderinput.createOrderRequest</to>
</copy>
</assign>
<invoke name="createOrder" partnerlink="onlineShop" portType="ns1:createOrder"
operation="createOrder" inputVariable="createOrderIlnput” outputVariable="createOrderOutput"
bpelx:invokeAsDetail="no"/>
<assign name="Assign2">
<copy>
<from>ScreateOrderOutput.createOrderResponse</from>
<to expressionlLanguage="urn:oasis:names:tc:wsbpel:2.0:sublang:xpath1.0">$addOrderHasProductinput.addOrderHasProductRequest</to>
</copy>
</assign>
<invoke name="addProductToOrder" bpelx:invokeAsDetail="no" partnerLink="onlineShop" portType="ns1:createOrder"
operation="addOrderltem" inputVariable="addOrderHasProductinput"
outputVariable="addOrderHasProductOutput"/>
<assign name="Assign3">
<copy>
<from>S$addOrderHasProductOutput.addOrderHasProductResponse</from>
<to expressionlanguage="urn:oasis:names:tc:wsbpel:2.0:sublang:xpath1.0">SupdateStoreHasProductinput.updateStoreHasProductRequest</to>
</copy>
</assign>
<invoke name="updateProductinStore” bpelx:invokeAsDetail="no" partnerLink="onlineShop" portType="ns1:createOrder"
operation="updateWarehouse" inputVariable="updateStoreHasProductinput”
outputVariable="updateStoreHasProductOutput"/>
<assign name="Assign4">
<copy>
<from>$inputVariable.payload</from>
<to expressionLanguage="urn:oasis:names:tc:wsbpel:2.0:sublang:xpath1.0">SdeleteBookinglnput.deleteBookingRequest</to>
<]'capv>
</assign>
<invoke name="deleteBooking" bpelx:invokeAsDetail="no" partnerLink="onlineShop" portType="nsl:createOrder"
operation="deleteBooking" inputVariable="deleteBookinglnput” outputVariable="deleteBookingOutput”/>
<!-- Generate reply to synchronous request >
<reply name="replyOutput" partnerlink="customer" portType="client:praceedCheckout” operation="process" variable="outputVariable"/>

</sequence>

3“2]77 4-13 gaee19TWavay Proceed checkout
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91597 4-13 HaansNIsannRIFNia1msuTia Proceed checkout

partnerLink Activities operation
customer receive process

onlineShop Invoke createOrder

onlineShop invoke addOrderltem

onlineShop invoke updateWarehouse

onlineShop Invoke deleteBooking
customer reply process

- Query bank

fiansandiegnmsyinuesiuwesialugui 4-14 deadneAniiain partnerlink

way operation LAl laNaansRIn13199 4-14

<sequence name="main">

<l-- Receive input from requestor. (Note: This maps to operation defined in queryBank.wsdl) -->
<receive name="receivelnput” partnerlLink="customer" portType="client:queryBank"
operation="process" variable="inputVariable" createlnstance="yes"/>
<assigh name="Assign1">
<copy>
<from>SinputVariable.payload</from:>
<to expressionLanguage="urn:oasis:names:tc:wsbpel:2.0:sublang:xpath1.0">5getBankinput.getBankRequest</to>
</copy>
</assign>
<invoke name="getBank" bpelx:invokeAsDetail="no" partnerLink="onlineShop" portType="ns1:createOrder"
operation="getBank" inputVariable="getBanklnput" outputVariable="getBankOutput"/>
<!-- Generate reply to synchronous request >
<reply name="replyOutput” partnerLink="customer" portType="client:queryBank" operation="process" variable="outputVariable"/>
</sequence>

U7 4-14 #29e190Tave9 Query bank

9151991 4-14 HaansnsannmAnyiamsudiia Query bank

partnerLink Activities operation
customer receive process

onlineShop invoke getBank
customer reply process
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- Select booking
a % 1 o [ fa a & v o o 6 .
Wmsmmamqmimmwmnwaasaaiugﬂw 4-15 LIDANAAIANNAN partneerk

Way operation La2glANAANEAIN1S19N 4-15

<sequence name="main">

<l-- Receive input from requestor. (Note: This maps to operation defined in selectBooking.wsdl) —>
<receive name="receivelnput” partnerlink="customer" portType="client:selectBooking"
operation="process" variable="inputVariable" createlnstance="yes"/>
<assign name="Assign1">
<copy>
<from>SinputVariable.payload</from>
<to expressionlanguage="urn:oasis:names:tc:wshbpel:2.0:sublang:xpath1.0">$getBookinglnput.selectBookingRequest</to>
</copy>
</assign>
<invoke name="selectBooking" partnerLink="onlineShop" portType="ns2:createOrder"
operation="getBooking" inputVariable="getBookinglnput" outputVariable="getBookingOutput"
bpelx:invokeAsDetail="no"/>
<l-- Generate reply to synchronous request —>
<reply name="replyOutput" partnerLink="customer" portType="client:selectBooking" operation="process" variable="outputVariable"/>
</sequence>

g‘l/ﬁ 4-15 saegtifiaveq Select booking

713799 4-15 HAaaNSHISANRAIFNYIA MSUTIA Select booking

partnerLink Activities operation
customer receive process

onlineShop invoke getBooking
customer reply process

- Select delivery

fiansandiegnnmsvhnueniuwealugui 4-16 WeadneAniiain partnerlink

Way operation LA lANASNGAINT 4-16
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<sequence name="main">

<l-- Receive input from requestor. (Note: This maps to operation defined in selectDelivery.wsdl) -->
<receive name="receivelnput” partnerlink="customer" portType="client:selectDelivery"
operation="process" variable="inputVariable" createlnstance="yes"/>
<assign name="Assign1">
<copy>
<from>SinputVariable.payload</from>
<to expressionlanguage="urn:oasis:names:tc:wsbpel:2.0:sublang:xpath1.0">$getDeliverylnput.getDeliveryRequest</to>
</copy>
</assign>
<invoke name="getDelivery" partnerlLink="onlineShop" portType="ns1:createOrder"
operation="getDelivery" inputVariable="getDeliverylnput" outputVariable="getDeliveryOutput"
bpelx:invokeAsDetail="no"/>
<l-- Generate reply to synchronous request -->
<reply name="replyOutput" partnerLlink="customer" portType="client:selectDelivery" operation="process" variable="outputVariable"/>

</sequence>

U7 4-16 dreeivdiiaves Select delivery

#1399 4-16 HaaNsnISaNRMIANYa1MSUTINE Select delivery

partnerLink Activities operation
customer receive process

onlineShop invoke getDelivery
customer reply process

o/ 6

PNNAANSAANYTUNITIN 4-3 - 4-16 azlANaanS partnerLink way operation

WAAISIUNULARY M990 4-17

975999 4-17 WaaNSNISANAAI9INTIANA

partnerLink operation
supplier process
onlineShop createProduct
supplier process
supplier process
onlineShop createStore
supplier process
supplier selectCategory
onlineShop getCategory
supplier selectCategory
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partnerLink operation
supplier process
onlineShop getStore
supplier process
supplier process
onlineShop updateWarehouse
supplier process
supplier process
onlineShop updateOrder
onlineShop updatePayment
onlineShop createPackage
onlineShop getOrder
supplier processResponse
supplier selectOrder
onlineShop getOrder
supplier selectOrderResponse
customer process
onlineShop getProduct
onlineShop createBooking
customer process
customer process
onlineShop createPayment
customer process
customer process
onlineShop getOrder
customer process
customer process
onlineShop createOrder
onlineShop addOrderltem
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partnerLink operation

onlineShop deleteBooking
customer process
customer process
onlineShop getBank
customer process
customer process
onlineShop getBooking
customer process
customer process
onlineShop getDelivery
customer process
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Result: Recommended microservices

No Service Name Operation

Delivery | getDelivery \
Payment | createPayment | | updatePayment |
Product | getProduct \ | createProduct \
Supplier
Customer
| createOrder \ | getOrder | \ selectOrder |
Order
| updateQrder \

"OnlineShop” Liaguvauiun uas Shopping
Online

4.3.

4.3.1.

4.3.2.
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Aaed Vocab Wuaatanldiinuaniniinisiiaudimsuinnisdeya
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10) Aad Scenario vinnidani1siudeyausyleaaniunisalnddiunlu

sruuluguluuves Usesu, n3e1 wagnssy

Vocab

- parent: Array<Parent>

- children: Array<Children>

+ get(): List<Object>

+ create(): Object

+ createNew\Vocab(): void

+ drop(): void

+ updatel): void

+ findParentOrChildByld(): Object

[

Scenario

- id: String
- subject: String
- vert: String

- object: string

+ get(): List<Scenario>
+ create(): Scenario

+ drop(): void

+ deleteByld(): void

Subject

Verb

Object

- parent: List<Parent>
- children: List<Children>

- parent: List<Parent>
- children: List<Children>

- parent: List<Parent>
- children: List<Children>

+ get(): List<Subject>

+ create(): Subject

+ createNewVocab(): void

+ drop(): void

+ update(): void

+ findParentOrChildByld(): Subject

+ get(): List<Verb>

+ create(): Verb

+ createNew\Vocab(): void

+ drop(): void

+ updatel(): void

+ findParentOrChildByld(): Verb

+ getl): List<Object>

+ createl): Object

+ createNewVocab(): void

+ drop(): void

+ update(): void

+ findParentOrChildByld(): Object

Parent

Child

- id: String

- name: List

- relation: Relation

- id: String
- parentld: String

- name: List

Relation

- composition: List

- inheritance: List

- relation: Relation
- children: List<Children>

GrandChild

Relationitem

- id: String

- name: List

- id: String
- parentld: String

- name: List
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SubjectController azi3unlds1unana Subject W uLuTion findParentOrchildByld i alw
AaNa Subject Ynsi3engdayamdnit udsniiunata Subject avdswadnsRdENInduUlY
g9Aana SubjectController Fumoudalunana SubjectController RavinNN3nTI980UAEN
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(6]

Il

:Client :SubjectController :Subject :DB

addNewSubject(} >

——findParentOrChildByld(id}

findOne(} 'U

Subject

Subject

—
addNewVocablvocab)
e

updatelid, data)——————"

return update successfully

updateOne(d, data>—'ﬂ

e

~retum update successfully

< return update successfully T
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(% (% L3
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i
:Client | ‘ :ScenarioController ‘ [ Subject ’ ‘ Verb ‘ :Object :Scenario :DB
checkSenario()
get()
find( —U
List of subject
List of Subject
getly
find( —l ‘
List of
List of verb
zetl)
fin(} t ‘
List of object
List of chject
—
wvalidateDuplicatevoca bulary()

et

4ﬁwd[)—’ﬂ
List of scenario
List of scenario
|l
validateDuplucateScenariol)
< responseResult

—/
checkyocabivailable

eScharic])

<

1

validateDuplucatescenarial)

get(}

List of scenario

—find

List of scerara

< Return Status T

Object of scenario

reatel}

[ dinsert(————¥

Object of scenario
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@
’ :Client i ‘ :RelationController l :Subject | :Object ‘ | :0B
—findBusinessCap() >
getl i
findl() -H
List of subject T
"""""""""""" List of Subject
get() »
4ﬂnd(]4>|]
List of object
List of chject
/M
findRelation(subject, scenario)
le]
M
findRelationlobject, scenaric)
le—!
M
findBussinessCapability(relationSubject)
le—!
1
findBussinessCa pability(relationObject)
le]
mM
mergeBussinessCapability(businessCapSubject, businessCapObject)
]
< retum BussinessCabahility -
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wiien findRelation LLasﬁwmiﬁ’mLﬁaﬂmmmmmmaqiﬁamﬂﬁi’faa&a Subject wag Object

1%
o

H1uLuien findBusinessCapability iA159U53U518N15AUEINITONGIAIRALANAIGT
! 4 . o v o a  a 5 1 &
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refactoringService AU 4-6

Il
:Client :RefactorController :Subject :Object :DB

ice()

‘ find(} ‘H

List of subject-

List of Subject

cet)

find(r U

List of chject
List of object

m
findRelationlsubject, scenaricl

!

]

findRelation(object, scenario)

t

findBusinessCapa bility(relation)

e

m
rrergeBussnessCapability(businessCapSubject, businessCapObject)
!

(|
refactoringSenvcel(Service, bussinessCapability)
]l

< retum Service
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= Microservice Q” min@test.com v
1

Your Scenario

A Customer search product

]

A  Customer suggess product

A Customer suggess supplier

M Customer suggess quote

What's subject. What's verb, What's object. “ o
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Synonym with

Node Leve:
Node Level 0

Node Level 0

Customer,Consumer, Buyer|

Vocabulary

User

CREATE
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Type
Node Level 0

Vacabulary

edit
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Type
Mode Level 1

Node Level 0
Customer,Consumer, Buyer

Wocabulary
profile

Relation Type

CREATE
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5, 2.50 Angidsy (Intel(R) Core(TM) i5-7200U CPU @ 2.50GHz) #1178A3 143181509 8

Anzlus (RAM 8 GB) wazituiiiiudeya 500 Anglust (Harddisk 500 GB)
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gonAuSldfaussuLifsolul

- spuudfuanislulasgensiuleand 10 64 Oa (Microsoft Windows 10 64-bit)

- Wsunsudviaagdleldn L3esdu 1.34.0 (Visual Studio Code version 1.34.0)

- idesdlodnassaninwindenvuieseudninesaonined 11o39u 18.09.2 (Docker
version 18.09.2)

- lWsunsueesiAa WwhAkaeUesanale 13esdu 12.2.1.3.0 (Oracle JDveloper
Studio version 12.2.1.3.0)

- iedesfledmsuiasunisinurensesialnaniuy nesdu 7.1.1 (Postman
version 7.1.1)

- QLﬁaImaJ duusnwes (Google Chrome web browser)
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=  Microservice Q:’ min@test.com v

Your Scenario

M  Customer search product

M Customer suggess product

A Customer suggess supplier

M Customer suggess quote

What's subject What's verb. What's object. “ o
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Customer search for product

Custormner view the product details

Systern automatically sugeest options for

products

Customner check seller ratings

System automatically suggest options for

suppliers

Customer read the product review

System automatically suggest options for quotes

Customner input the quantity

Custormer browse product categories

Customner change the quantity

Custorner sort items

Customner remove items from shopping cart

Customer select a preduct department

Customer save items

Customer request for quotation

Customer move saved items to cart

Customer use whalesaler option

Custorner review items in shopping cart

Customer check warranty

Customner proceed to checkout

Customer see warranty information

Customer confirm order

Customer find a supplier

Custorner sign in to system

Customer filter the type of supplier

Customer create new account

Customer send an inguiry to supplier

System send the initial payment

Customer chat with supplier

Customner choose a payment method

Customer call to supplier

Customner input payment information

Customer fax to supplier

Custormner search the credit card marketplace

Customer place itemns in shopping cart

Custorner apply the credit card

JU7 5-5 uvvaeunIuniii 2

i

=
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Customer fill in the credit card application

Customer confirm receipt

Customer will receive a decision from the

financial institution

Customer see shipping status

Customer review order details

Customer download order history report

Customer apply promaotional code

Custormer cancel order request

Customer pay the balance

Customer check delivery lead time

Customer input shipping address

Customner open dispute

Customer choose a shipping method

Customer leave feedback

Customer see shipping fes

Customer apply the refund

Customer see shipping duration

Refund apglication is approved

Customer check shipment

Customer gt a refund

Customer place order

smzlalangedia ldun
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fisnvigay | fl@savgauil | fidervgeudl | flnvgeuil | fiderviyau
i1 2 3 a 5

Product Product Product Product Product
Customer Customer Customer Customer Profile
Supplier Supplier Supplier Supplier -
Campaign Campaign Promotion Promotion -
Payment Finance Payment Payment Payment
Order Order Order Order -
Shipping Shipping Shipping Shipping Shipping
- Report Report Report -

- Trouble ticket | - - -

- - Warranty Warranty Warranty
- - Cart Cart Cart

- - 2 Quotation -

- - = Receipt -

- - - Refund -

- - - - Chatbot
- - - = Suggest
5212 aysaumasnsaIngifeany

A o v ¢ v & @ v a v ¢ o oA
LN@U']N@@Wﬁ"UWﬂQ{JJLSUEJ’JGU']EQVN 5 ﬂu@J’]aEﬂLUu%@%aL@S?Imﬂi‘ﬁLﬂm%ﬂqﬁﬂﬂLa@ﬂ

Amauwilouiuain 3 Tu 5 awaunsoasusenislulaswesiald 10 919nsiann19n 5-5

M15N7 5-5 ayuuasrenslulasivesiavingitesvigaugeniuas

aeuil lulasiwasa
1 Product
2 Customer
3 Supplier
4 Campaign/Promotion
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15N 5-5 ayukasIenIslulAsiwesIavIngiTe vy uTeniLIs (se)

fduil lulaswwasia
5 Payment
6 Order
7 Shipping
8 Report
9 Warranty
10 Cart

ANUINISNTIAINYNFBIVEITOYA
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winnaanssensatasavsgsnadalusunussylulaswesiaainasesie

advayuisuiunaanslulasweIaninIunITIATIERNELTE 1YY A lANaENSAINTIN

5-6

MITNT 5-6 LUSHULTIGUNAANGTIENITAIINEINITONNGININTFUUAUTIEN s llATivesia

ngideImYy

fduil | madwsangiBeavigy NAGWSIINTEUY
1 Product Product, Items, Unit
2 Customer Customer, Consumer, Buyer
3 Supplier Supplier, Seller, Retailer
4 Campaign/Promotion | Promotion, Advertising, Marketing
5 Payment Payment, Remittance, Instalment
6 Order Order, Command, Instruction
7 Shipping Delivery, Shipping, Transport, Shipment
8 Report -
9 Warranty Warranty, Guaranty, Assurance
10 Cart -
11 - Quote, Quotation, Citation
12 - Checkout, CashBox, CashDrawer
13 - Refund, Return, PayBack
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15N 5-6 WSHULTIEUNAANE 518N 1TAIINEINITONNGINIDINTYVUAUTIEN T IulATIeTia

VINFLTEIYIY (Fe)

ffuil | madwsandidervgy HAANSINTTUY
14 - WholesalerOption
15 - Inquiry
16 - Account
17 - Decision
18 - Dispute
19 - Feedback
20 - CreditCard,CreditCardMarketPlace,
CreditCardApplication, CreditCardinformation

N13AUIUNIAINGNABIYRITIEMTLulAsweTIalla s ud vk Wy gy nnld
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HAGNSYRITTUUNYINIIER It U vIdiey 8 $18n1s wazlulasweilanihuiglinsadiu

U o

]
[

Wevgyiley 10 9195 Mnaawsmiuiglaviavua 20 518013 wagmnuedluanves

ey

LY s

AENSHLYLIVIYALNUINIINANBUYDILILIVIYNWMUA 10 518A1T NUITEUUAARTINY

>

WJew1eyee 8 518015 LL@%MG]NEJEJ 2 599015 ﬁqﬁumﬂsﬁ'a%aﬁaﬂdn%mmmﬁﬂmmmm

RRT)

ey

wiugvatlunalalagldansianuwiuduaznisisennau (Precision and Recall) [13]

@

1) MSAUIANLLLUENUDIAINYIIUIE (Precision) F9LUN § NABANULLUEIVBITEUY

NY1FUIAUNT:
N TP
Precision = —_—
TP+FP
dl' L. a ° d' ° v v a
118 TP (True positive) h) PUIUNTZUUMUYATINURLBEIYY
FP (False positive) ~ Aa  Fuuiiszuuviunglinsaiugdeina s
AIFAUNIMNNAANSNTZUUTUELR
LUAN
. . 8
Precision =

8+10
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= 0.44
Anduueasidus - 0.44*100
fat  Precision = 44 9%

2) MsrmuInANkiug luNaanEae (Recall) #vluil dnAenadnsangiseiviey

NATUAUNNT
TP
Recall = —
TP+FN
Wla TP (True positive)  fB  FUIUNTLUUYININEATIAIUELTEIU Y
FN (False Negative) Ao dnwaufisvuuvinwelinseiugiaessiey
WA
8
Recall = —]
8+2
= 0.8
AnLduosidus - 0.8%100
Aetiy Recall = 80 %

o

AT ANHAENTId0ITaTI9AN Feauisaagulnditanuuiugivesssuu We
a = U oa A o PR, = 1o 1 < < | a
f1su g uivanssuuiuelivavan sslinuwdug1egi 40 Waldud uwivniiatsan

1 o A v Y a v o 2/ ! = 1 o |l ¢ < (3
AU UAUTaYaIT N g gaaEnUIsEUUdALLiug1ag7 80 Wasidus

INNITAIUIUAINATT LLDLSININTUINLLALINNAIMBUNTLUUYINUIGLAUNDA 10

[
=

F8N159MNA15199 5-6 5181157 11-20 U Hanudululigaidsdwimaniaslasudondu

v ea = o w ¢

Llaswosiaanniiduivgy Wewineradumdningnuesdnu dauvneg3dedsldindény
d' o a [ 1 (Y] yc{' 1 a a e’./’ d' a I ¥
szuvhweiiunfnanndulvaeuaud@eivynguirudnasaiouselivanudululs
Ya3AnauUluaIUNLED FILINAANSNITAMEBDNATIN 2 ARSI 5-7
o 6 Ql' d‘ U =S o d‘ = % b2 o b2
PNHATNSIUNITIN 5-7 LAALABNAIMBUNMALBUNUIN 3 TU 5 haazyinlile
Andenlulasiwasiaiiaiy 5 518015 lAwA NgUYes Quote, NGNVDY Refund, NGNVDY

Feedback, Nguves Account wagnauues Credit card
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Jiieavgauy | fileavgeu | fl¥savigeu | filleavigeu | fidsavgeu
i1 it 2 i3 a 5
Quote, Quote, Quote, Quote, Account
Quotation, Quotation, Quotation, Quotation,
Citation Citation Citation Citation
Refund, Account Refund, Refund, Decision
Return, Return, Return,
PayBack PayBack PayBack
Feedback Feedback Account Account Dispute
CreditCard, CreditCard, Feedback Feedback Feedbak
CreditCard CreditCard
MarketPlace, MarketPlace,
CreditCard CreditCard
Application, Application,
CreditCardinfo | CreditCardinfo
rmation rmation
CreditCard, CreditCard,
CreditCard CreditCard
MarketPlace, MarketPlace,
CreditCard CreditCard
Application, Application,
CreditCardinfo | CreditCardinfo
rmation rmation

5.3.

a L4 v ¢ a 4
N1SLATISUNAANTNITINALADI

a & ca I~ o 1 [ ca ) Y
nssuilawesiiueiia A N1sneneuUsulaseasensyinauesesigndlndy

lulasiweiialagd198adayadInNs1en1sANLANTANNGIAA IAENM TR TUINGANENAINTTT

wilawmes srenislulasiweialmirzdodinuantine inuasimuning log 1 wesiaes

Talviaunanegegs eann1sTumeusENINweesIa
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aoludazlgdinseinaduinissufiamedifiouiudsuiufiamedaindifiaves
A3t 3 geLag lAuA Create new product, Approve order Wag Create booking

WNRINSAUINTTHIUYBITTUULALAINIG 3 gaALAE ALNUI nsvhaueaiueesia
Lﬁamauiwﬁqamaﬁmdn azUsenaulumenarenszuiunistiasenldaulidaiu
wosiafetufide onlineShop #9gUTl 5-7 - 59 FsmInR1TUINITITUYR LA AL
nsEUILATOTE agnudn Wumsyheufifeuidostuinnnit 1 1599 W 3eswes Product,

Store, Order, Bank %38 Booking wannnfiarsanluiniuwesianduiiiesiuwesiaien

(%
L

wiufivihunevauemngaad Asiudadundaauinsddnwilussuuiiveesiad

yuiuwuuUsTaUY
updataproductingtor...
selectstore_client_ep
Operations:
o —
S &
s _.° Do 7 - -
Operations: getCategory
% getStore
updateWarehouse
® e 5
e
Operations:
[
selectcategory_clie...
Operations:
selectCalegory

approveorder_client...

Operations:
process

=]

processRespanse onlineShop
Operations:

getOrder

ry Ut acramcatback
updateOrderCal
5] % o @ @ (> updatePayment
getOrder 1y
getorder_client_ep createPackage
Openations: ——
selectOrdar

JUT1 5-8 nszvaunstviagaina Approve order
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) >, b
confimpayment_cli...
Operations: |
process
B >f
querybank_client_ep
Operations:
process |
0 1
onlineShop
=& @ (3) Operations:
proceedcheckout _c... getProduct
'% getDelivery
create Order
process addOrderdtem
deleteBooking
getBooking
B @I ()
selectdelivery_clien...
Operations:
process
EF:) @, gloct (>
selectbooking_clien...
Operations:
process
E D. & (>
bookproduct_client...
Operations:
process

JU7 5-9 n'ismumsﬁzﬁagﬁma* Create booking

Slovnsdifnwte 3 ganadndnszurumsiufiame siuisnsiildiiaueaslé
wadnslilasiweHalvalvanun 6 519013 feil

1) lilaswesia Delivery Jsusznauludrenisdifiunis (Operation)
- gcetDelivery

2) lulaswesia Payment FsUsznauludhenisaiiunis (Operation)
- createPayment
- updatePayment

3) lulaswwesda Product eUseneulushenisduiiunis (Operation)
- getProduct
- createProduct

4) lulasiesia Supplier

5) lulaswesia Customer

6) lulpsiweiia Order Fsusznaulumeanisaiiunis (Operation)
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- createOrder
- getOrder

- selectOrder
- updateOrder

A a v ¢ a & s ] sa Ao a X g
LN@W‘UWﬁm’]NaaWﬁﬂWiiLLWﬂL@@i"ﬂ%‘W‘U'ﬂ'ﬁqﬁJﬂ'ﬁllliﬂiL%@i?ﬁN‘UWUQULWNGUUL‘Uu 6

v
a a ! <

518N15 TN 6 18N1598ATITUAINAINTANNGININIEY wazusazlulasweiianas

Y A ¥ o

Usgnauludlgnisaniunis (Operation) Feidlninaenndssivlulasiwesia naonau
< v = I i fa o v A o i~ Y o a o § v
ansaludeyanivenlaudazlulaswesiadninnisvirnuiigandinges Mali
ngRnssuNTIuTeILsazlulaswe Nl NnNUTARULINTY wazliaNuTURe
fuszmilulaswesiaanasdsandulumunnauifveslulasgesia
asunalaiinaseseatuayuau1safAniionsun1IANAINITANNEINTLAgNABY
WafiasaunlueuvedIna uITIINEBY IV LAINUIIAmauiiau IndlAgsiunis
a ¢ v o = = o W ' = o § v S & s & sa
WATILANALTEIY T 80% Tepuuugrfing1asinainlinssuilawesiivigesialy
nowglanaanslulasiweianaswuamaudRuntunalanaluiwu senadnsves
Lulasiweitanienunthideiiueglulilaswesiaferiuinanlaimainslulasigeiia
[ I a wa a o . ) J fa = A a
Aananfinaaudvedladdu (Cohesion) g¢ n1svinuredusarlulasiwesiadeliniudasy
sofu dwaliudazlulaswesialnnuiuneiuanas eaenndeuaziiugUaununuauis

vaslulaswasia
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PNuUNMEARATUT 4-1 luansliiiumihinisiinuvesszuy waganuduius

JenINesEUUAUR It InesuaviduniasAesunegaLAauwannanisewa Uil

m159991 -1 wuunesuAIasuIggaina (Use Case Description Form)

YoudAd: a: FTAUANEIATY:
v o LY
Bnszsinvan: Usslangaias:
o o v
yanaiiingIvas:
SNaIDYALELAE:

denszduvinligaaaineu:

ANUFUNUS:

YUABUNITNIIUNAN:

YUABUNITVNTUEBY:

g o = a Y A
YUADUNITNIIUNLaDN/NLAY (D1H):




93

15N N-2 AI9FUILYAATTIGITUY

YoydiAs: s9e: UC-01 | szaumdudnfny: 1470

nsastaLingsyuy

nsENINan: Ussinngaiag:

a

LWUATIYATUAINGFDINT, UNDDALUY \J9azLden

eXe e

FONAWLIS

yAnanngIdas: -

=

FYaSLYNYELAE:

Y

a £ v

nsgududnsnisiindansldanu lnglddeyadiuauwaz s

denszquiinligaiaaineu:
= v v Y e o oA a =
degldnudenisidifsmuaiunsalunisAnifenauainsaniegsia viieanuaunsaly

a @ ¢ @ fa
NNTILAALABDIIULIBI A

AMUTUNUS:
Ao -
A3IU: -
nSvee: -

N1AUNOARMANTURA: -

JUADUN TN TUNEN:
1. gldnudgivled
2. gldaunsendiua (Email)
3. fl¥unsensianiy (Password)

4. gldunady Login

YUABUNITVINTUEBY: -

JUNBUNITVNUNIG AN/ NbAE (B1T): -
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MI597 N-3 AI95UILYAAANTONAIFNUSUANYTYEIU

YoydiAs: 9e: UC-02 sEAUAINEARY: Uunand
nsenAANIUTTIANUTEE U
Bnszsinvan: Usslangaias:
ALY IYAUANNADINTT \Weaziden
a o v
yanaingldas: -
S8azIDunYHLAL:

1%

a 4 a °o o ¢ = v S v
nmsiiuUsgleaaniunisal lnelsuainnisnsenddnivssianyseaudadeyaiazgnlddu

UoyaUsENaUNMIANEDNTIENTAIUANITANNGINA

denszquiinligaiaaineu:

dledligvgseanisiinuseleaanumsaldmsusyuudenedumesulal

AMUTUNUS:
Ao -
AFIU: -
nSvee: -

n1saunanAENUR: -

TURBUMTIUNAN:
1. Jldnudrdszuuduumumiideisngiuanudonis
¥ A .
Alduieniauy Scenario
AldeunsenA@nvives Subject

2

3

4. gldnunsonAdnyides Verb
5. gldnunsenddniives Object
6

Aldunadu Add

YunauNIieuges: mnedniiiaduddninldineleglussuuiay seuuazuany

wihvedadulvgldouiumdnilnineuiazanunsafiudsslenanunisalla

g o = a Y A a L3 %’ 1 4
YUABUNITINIUNINEDN/ALAY (G13): MstiinUssleaaniunisalan ssuvazlioyainli

gnanuarazdteanuitliannsaiiy Scenario Uld Lsaniideyaegsruuagua?
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M15799] N-4 AI85UILYAAANTONAIANYIUTHANNTE

YoydiAs: 9e: UC-03 sEAUAINEARY: Uunand
nsENAANAUIZLANATEN

Bnszsinvan: Usslangaias:
ALY IYAUANNADINTT \Weaziden
a o v
yanaingldas: -
S8azIDunYHLAL:

nsiiinUsEleaaniunisel srenisnsenmAniussnnnsedngseuy

denszquivinligaiaaineu:

degligivgdenisiinuseloaaaiumsaldmiussuudevivdumesulal

AUFUNUS:
Ao -
A33U: -
nSVEY: -

n1saunanAENUR: -

TUNBUNTVINTUNAN:
1. glénudgszuuduunumi@enaiuaiusenis
Al¥auLdeNiY Scenario

[y

AldeunsenA@nyives Subject

2

3

4. gldnunsenddnmyes Verb
5. gldnunsenddniives Object
6

Aldaunady Add

Yupauniugas: mnmdnindiududdinliwefioglussuuiae ssuuazians

nihvedadulvldonuiumdnilnineuiazaunsaiiudsslonanunisalld

A
(4 o

YunaunsvieIumaden/mae (G13): nisiiuusslenaniunisale ssuuaslidoynnli

gnanuarazkdteanuitliannsaiiy Scenario Uld s niiveyasgsruuagudd
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YoydiAs: 9e: UC-04 sEAUAINEARY: Uunand
nsenAANTIUTELANNTTY
Bnszsinvan: Usslangaias:
ALY IYAUANNADINTT \Weaziden
a o v
yanaingldas: -
S8azIDunYHLAL:

a ¢ v o v ¢ = v 1 v v
nsiiinUsglenaniunsel srenisnsenmdniussnnnssy eleyailazgnldidudeya

‘Ui%ﬂ@Uﬂ’ﬁﬁﬂLgaﬂiﬁEJﬂ’]iﬂ’N@Jﬁ’]ll'ﬁﬂ‘Vﬁ\‘iﬁqﬁﬁﬂ

denszquiinligaiaaineu:

dledligvgseanisiinuseleaanumsaldmsusyuudenedumesulal

AMUTUNUS:
Ao -
AFIU: -
nSvee: -

n1saunanAENUR: -

YUABUNITNIIUNAN:

1. Jldnudrdszuuduumumiideisngiuanudonis

Alduieniauy Scenario

AldeunsenA@nvives Subject

Aldunsendnyives Object

2
3
4. gldnunsonAdnyides Verb
5
6

Aldunadu Add

YunauNsieuges: wnedwiiaduddninlinedegluszuuag seuvazuand

wihvedadulvgldouiumdnilnineuiazanunsafiudsslenanunisalla

g o = a Y A a L3 %’ 1 4
YUABUNITINIUNINEDN/ALAY (G13): MstiinUssleaaniunisalan ssuvazlioyainli

gnanuarazkdteanuitliannsaiiiy Scenario Uld Llpaniideyaegsruuaguda
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M5 N-6 AID5UILAATTUFITNY Y

YoydiAs: 9e: UC-05 sEAUAINEARY: Uunand
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