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Abstract

The project aimed to develop a simulation of the Calastone APl and HiTrust Integration
for the SS&C Technology company. The goal was to reduce costs associated with testing
the Calastone system and to integrate it with Intellisence Service and Event Messaging
Service, as well as to solve the problem of HiTrust not being able to be used on US
Environment. The project development was created on Spring Boot Framework and used
H2 Database as well as Kafka and JUnit for testing. These technologies were utilized to
simulate the functionality of Calastone API and HiTrust Integration, allowing for efficient
and cost-effective test of the systems. Additionally, the use of Spring Boot and H2
Database enabled the project to be easily integrated into the existing infrastructure of the
company. The process began when the Intelligence Service received data and passed it
through the simulated Calastone API, which then sent it to HiTrust Integration. The benefits

of the project include cost savings and the ability to use HiTrust on US Environment.
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Spring +du Framework fig1uasaa1siazaInty Developer a3nsanauIuazas19assa
Web Application %38 Web Service lngarwn Java leidne Jdleadedl Java Web Server Ansaun
fu Spring Boot 7 Port Default 8080 wanand Spring Safiu Platform fisausiudnnainvane
Framework Suthesusauaznantigldemue il spring dusessumsiimunamldnans
P WU Web Framework, Testing Framework iaulﬂﬁaaﬂﬂawusjqmniumﬁé?aﬂ'wmﬂ#’j’muuas

iiueugavgulunsimunszuures Developer



2.1.2.Kafka

§@ kafka

U7l 2.2 dydnwalues Kafka

‘ﬁm : https://kafka.apache.org/

Apache Kafka 1138 Kafka @8 Open-Source Distributed Event-Streaming Platform i
gnivaulvisesiumsiidnaryszaianatayauuuivalnillasgaiuse@viam  msinuves
Kafka %L%'uéfumﬂﬁdﬂ (Producer) dUayalugessu (Consumer) W11 Messaging Queue
uaNINT Kafka fafu Streaming Platform flaunsadantstudeyaldedismni uaziimafiu

ToyanAmuARANURANAININAE

2.1.3. H2 Database

SU# 2.3 daydinwaiues H2 Database

Fian - https://www.h2database.com/

H2 Database tJuganiwisgudoym@eduiius (Relational Database) #i Spring Boot 14/
HuaBuduiitesesiunsldnuniw saL Tumsaaserugiudeya  sauludssesiunsldany
$2fu JDBC (Java Database Connectivity) #aiulausi3lu Java ilddwmsudndetugudoya
Feduiitus H2 dusesfumsldnuiauuy Server uasuuy Embedded Tngvisanauuuiing1nan
Frssfutuasiinsldouuuiinangudeyaiomallumisnnush  (n-Memory  Database)
Turnefinoundindussihau H2 aslnangudeyaiivlilunheanuswimun o H2 2eugn

nuwazauteyalimelidleUaueuniindy



2.1.4.Postman

POSTMAN

JUN 2.4 dydnwalves Postman

fian - https://www.postman.com/

Postman Aewdaailedmsunisimuiuasnageu APl 1ng Postman @1nsasiaeinisa
Request U8 API fifasnisiflanaaeuin APl fanaravinuliodsgndemsela dldamnsaaia
waimuatayadng 9 wee Request suusenauluiie Request Body, Data, Header léimu
Ho9n13 SudvaunsafiususIn Request Aildlunisnageuduiinliidu Collection wislwanunse

Sunlgeau Request Mudinlilasnsae

JUNit @

JUN 2.5 dydnwalves Junit

2.1.5. Junit

P : https://junit.org/junitd/

Junit WWulausnddmsunisifeu Unit Test lunw Java @eaesiunemnuazainud
Developer lunisv1 Automated Test fuusundnduiianetuan  sauludsaelunsd
Regression Test Wilefimsuiulsmiesasuutas code Tusuan

Junit tuillassadslumsi@euiidnlaseuaglidudou fnsuen Test Case ustay Case dne
Annotation @Test sallUfisansnsaannsvihenilunsdifivaes o Test Case fimsvauiiddou

Aulaenisky Annotation @Before 138 @After U Code NENYaUNUAIUNIY



2.1.6.IntelliJ IDEA

IntelliJ IDEA

by JetBrains

SUT 2.6 dudnwalved Intelli) IDEA

QU o

fisn : https://www.jetbrains.com/company/brand/

IntelliJ IDEA 181 IDE (Integrated Development Environment) #50@n 11t anaand sy
3 Software wuuiimaia Tne Intelll IDEA gnadstulng JetBrains iileifulusunsy
Uszgndmonliaivaeli Developer Wamn Software Idegnafiuszansam saudstosune
AMUNAZAINTUAITVIIUTDY Developer MBNTITNANNATUANLAINITORIY 9 WIPBAU WU N1T
whly nsadns Aseeulnd NMsneaeu n159n Package Ues Software N5 Reformat Code vl

Developer lifigsdnnisnnegsmesiiouavasnassassuulaazainuingu

git

U 2.7 dnanualvay Git

<

2.1.7. Git

fisn ; https://sithub.com/gitextensions

'
a0

Git fownIeslefignednnis Version ves Code ImEJﬁ]3Lﬁwszi’ad111/\Iél,wiazl‘1/\lﬁ1fugﬂ
459 au widaudlalaglas wWelawazegnslsionls vliaunsefnmunisiasunlaswes Code
Tuusiay Version 16 sailufiansalfidesnisdoundululd Code Tu Version 11 Git fanunsavile
LAY

1511 Git 11938lun158AnTT Version 1uazRee¥n13 Clone Repository 78391uil

ABINITUITUATOIABNNINDT Local Nou 9NUUTRZaINIT0YINITaSe wily soaulndsig o



Tusutdu 9 lag Git aginutuiinnsiasunvasesiaiiefinslda1ds Git Commit waguin

Foansarsuimnnisdsunlatiuga Remote Repository fianunsavilalaenisideds Git Push
2.2 nufingItag

2.2.1. Microservice

Client

JUT 2.8 uruisuansguuuuan1inenssuves Microservice

‘1’7i3J’1 : https://www.jetbrains.com/company/brand/

Microservice %38 Microservice Architecture Aaaa1URBNITNAITOBNLUULAZ WU
Software Iieglusuiuufidvuinidn @mnsa Deploy salUis Scale doesdassuazinii
N37191uT Tanau Tneuuannfidag g lussuusendu Service dosfivihausauiu Jeusdas
Service Hufidaszrioiu lusifusondonlosiuiamn win Service lndadasiannsausulge
wilamzdandy 9 Wlaeldnsznusenisyanulnesia wenanil Microservice anunsasiamn

Ingldauavnarwiiule viliazaindensiamuiuazingesnwiniui Developer ain

2.2.2.RESTful API

APl %58 Application Programming Interface t{udusatUszaulusunsuuszgnd lag
AP| ﬁ’ju%mﬁauﬁ@apﬁfi’mumﬂg]Lﬂm%ﬁﬁmﬂﬁﬂ’ﬁmﬂumi?{amif‘ﬁ’mwwamﬁns‘ﬁ'u R
Syl imusisiaesdeansiulaglddive (Request) wazn1smoundu (Response) API 1
QmLﬂaaamﬁuaaqﬁjwﬁﬂ q Fefulduils Client wazile Server Tneflsidudnodeivetuaz
15871 Client wazilofi dsn1smounduazieniails sever Tng AP Fuvhmidilvail oundu
Gateway 1§ auszming Client wazninanssing q a7nile Server Tag APl fufinsvinaulu
nanuaneUkuuLIwidEldandnenssu Software lasnesnuuu lngnisiienanidnenssy

MvgaututuegiuAIINEal 1181 WazamANas e AP fuduwn



REST %38 Representational State Transfer Dunilsluanrdaenssy Software fifiviun
Foulvin APl masvihauadasls Tag REST tuagléusslonianninalulad Web Protocol iile
4319 Web Service

RESTfuL API fio API fild5Uuuuanifnenssuwuy REST Tne RESTFUL Suayaalyf Client
finn3da Request LiloithAminensvesils Server iuyaddsiinmualidamii Ingnisldneu
flugiuresssuuiild REST duaregluguuuunes Hypertext Transfer Protocol (HTTP) Tngils
Client 91198319 Request uazdsAualuds URI (Uniform Resource Identifier M%a“ﬁaigaﬁlw
Tunisszydanuveaminelnseng q) i1vunuaz$y Response 9nil e Server ndunndu
Payload Tuguiuu HTML, JSON, XML M’%@iugmwuﬁu g

HTTP Protocol fignldlu RESTRul API Huifiu Protocol flavninuagdufites Tae HTTP
Method fidfajlu RESTFul API fufeg] 4 Method Faeru léun

1. GET liluns¥esveteyaainily Server
2. POST lumsasstoyaluils Server
3. PUT Wlumssuinndeyamuiitlegudmieainsteyalmiluils Server
4. DELETE Télunisaudeyaluils Server
ey HTTP Response Status Code ﬁﬂaaszqamumaa Response 311 Request ﬁdﬂlﬂﬂfu
9 Inflanuzuazsgasideauegnils nsasuuseenidu 5 wavaidaeiu laun
1. 1XX (informational)
Response ﬁagﬂuwmmwyj 1XX Tunangin Request 7 Client aludails server

(%

fugn3ululsznanaudauazausnsanlugs Process dal foehaitdrdy
voavananyldun
- 100 : Continue - Server la5U Request waqlaz Client @u15083 Request
solulel

- 102 : Checkpoint = Server fMasUsznana

2. 2XX (Successful)
Response ﬂ'asﬂu‘wmmmﬂ' 2XX Tuuanin Request 71 Client dsludisils Server
fugnuszananaieuiosuazlififefianarnla q fedrefiddyvomnanyi
Lo
- 200:OK - n15d4 Request WUl Server d1159

- 201 : Created - Create Sﬁa;ﬂaa\‘l Database @159
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- 202 : Accepted - i1 Server 163U Request udusdiUszananaliiade
3XX (Redirection)

Response ﬁagﬂwmmmg 3XX unanin Request 71 Client dslugiails Server

tfugn Redirect luszananafiduifievinls Process @150 fogefidrdgvos

AVl dun

- 301 : Moved Permanently - Request dEelu URL Buns

- 302 : Found - Request U URL Sudansm

- 304 : Not Modified - Request 3ondigafidfomdlailaudlodausinisden
ﬂ%’j\idﬂqm dxx (Client Error)

4xX (Client Error)

) I

Response M8

Y

Tunanava 4xX durziintwdle Request 71 Client dslug ailq

Server fuiitefinwatn lui19z10u Body Request fin, URL An %30 Syntax fn

Tnedoeafiddyuesanamiliu

- 400 : Bad Request - Body Request #38 Syntax ﬁdamﬁﬁuiﬁgﬂﬁa@

- 401 : Unauthorized - Client galylasyudinumnie Request Will Header

- 403 : Forbidden — Client szyshauudaudlaifavslumadhdademdnd

- 404 : Not Found - lainudfeyaluils Server n3elainy URL 7 Client sz1an

- 405 ; Method Not Allowed ~ Method 7il4lu Request lsigneias

- 422 :Unprocessable Entity — Request ﬁdwﬁﬂmfuﬁgmwuﬁgﬂﬁm WA
foyafidudunlsigndemisliasununiusieanisves Server

5XX (Server Error)

Response Viagﬂuumwg 5XX Huuansin Server daiidamusetng feghs

ﬁﬁwﬁmawmwgﬁiﬁm

- 500 : Internal Sever Error - fdananainueeg1snelu server lnalinsiu
a49)

- 502 : Bad Gateway - #igymlun1ssudetoyaniusening Server

- 503 : Service Unavailable - Server iimsldaufuiiianieiaeg sening

M3UTUUSe server
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2.2.3. Multithreading

Thread AanuIBEaEUBY Process #soludnAUMNIY Thread Aon15UszanaNatnevd
poufinmes Tnenisvieuwes Process tuutteenifu 2 Ussamdaedu Tauimsvhauwuy
Singlethread #3alu 1 Process agdl Thread viuey 1 Thread waznisvitnusnuuulaun
Multithread @slu 1 Process 9gfin1svisnuegunnnin 1 Thread

Multithreaded Falunisussuiananasnundouiu wu Mﬁﬁﬁwﬁﬂﬁuam%gauas
aiflvantoyalundon q Au Thread Miwthiiuszanananisuansteyauazariilnandoyaf
srgnuenaaniumuaz Thread ustihs 2 Thread duvhanlunden 9 fulu 1 Processer uananni
M5¥ULUU Multithread SyanunsafmuaiaineundslunisBurieureasay Thread 16
fhe wu nidunieiidesmslivhnisarilinaateyareu 10 FuniideayFvinisuansiateya

fanunsarildlaensivunszezian Delay ¥o9 Thread 7iszinawanisuansdeya lae

52821287015 Delay 38b3UTUAIG Processor tu & Wuiiay

Process

Time

v
SUT 2.9 UNUAINAIRBINTSYIIULUY Multithread

i - https://en.wikipedia.org/wiki/Multithreading

2.2.4.Unit Testing
Unit Tests WWunilslusgsunisyi Software Testing Tng Unit Testing suiilunisnaaey
nsvieuresssuululsazming (Unit) Ssdimiievie Unit dumneddiuwesnisvianuiién
figninfiazinsnaaeuls Taslunsifoulusunsuideing (Object Oriented Programming)
whefinageue1aazidiu Method Function wie Module Ailg &9 Unit Testing Tuusiazadad

1 [ = & Yo a
drulngudnazil Developer WunAmLiung

Y
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nUszasslun1h Unit Testing tufiilensiadeuiinssuiuinaiures Module n3e
Unit #anannindulauiisonuuuliuielyl Tae Unit Testing iR v uazd el Test Case
AseUAgNMTIeiddylunn Unit desinaildifwazindede Sntodidnfie Test Case yn
wazfondudaszraty uazlu 1 Test Case Humissnadeun1sTheiios 1 sg1ede 1 wa
ety

1591 Unit Testing Yudumuazandefinwanfidlemansliiadaymas soud wild
nswauszuurhldsiainavazsaindulusserenniidesdinisnageusa o msizmninis
UsuUssvdoudly Code windinasvh Unit Testing Liluszuu feiiawaiaiiinainnisuiulsimie

v q./bL?/q./

wAld Code Aazgninduldviug

2.2.5.Cl/CD
Cl/ CD fanszuaumsitazandaglunswam Software lifluszansammunndaduiily
LUDITEHLIAINITHAUILAYAMNINYDY Software
Cl' %39 Continuous Integration ﬁaﬂizuaumiﬁ"‘ﬁw@lLLafﬁJﬂﬂﬁ Source Code WU
NSPUIUNITANY 9 9879 Testing waw Building wielwuillain Source Code fanamanunsaldauy
5939 laiidafinnann Tng Testing duazidunisvi Automated Testing wae Building tuazidy
nsneEeUd Source Code sandniannsa Build Juruazldnuasaly
CD AanszuInni1sf ¥7el% Developer @1u7150 Deploy Software va3nuldag 198
UszAngnan Ingazii Source Code MINAUAS¥UIUNS Cl WILaI119ANI5 Deploy Gﬁuiﬂagjuu
Server mufirnunuagldaulfosragnios Ty Source Code firinunssuaums i uudadud
IalunanegUuuunienu 1y JAR File, Static File %38 Container Image 1ng CD 9891881178
aEzaanlunsi Source Code antuauly Deploy Uu Server liflaail Developer laifio
dAN191939 NSEUIUNTT CD dmeriu 2 Uszan laun
1. Continuous Delivery Aon15a3u8vy Software #19358n15 Manual Tunas Deploy
ndsaniiutusou Clandsuiesuda Tnsasdosdinisoudaind¥uses dsuditions
MNBde Manager walititevhnsnsivdeuney Deploy %uaj Server Ing Continuous
Delivery sinaglyiunsdsusu Software Fuuu High-Level Platform %3® Platform
ffaudidy Feen1smiugndesuazauazidoauaudigs 1y UAT (User

Acceptance) Platform %3e Production Mdunisdsweu Software Julgdanuass
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2. Continuous Deployment ABn13dsuay Software wuusaluaf Inendsainiuiy
pou O undsudosudafiazyiins Deploy Tug Server viuit lidfassansousiinde
$0IN1UN1IATIVdEURUU Manual Snldfun1sasuey Software Tuuu Low-Level
Platform w3® Platform #ililéfianuseulmuniin wu Development Platform i

\Ju Platform n13v191u83 Developer faguu Server
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uni 3

35N15AUUIUINY

Tuunilaznaafia Microservice $1899WgANITUNI5VNIIUYBY Calastone Las

HiTrust Taeiinszurunmsanduaudulumudunausail

3.1 Requirement
4319 Microservice 191899015%11971U984 Calastone APIs ez Hitrust Integration 71 k4l
TUsian ot lunnaedldunui APF933lun591 full-loop testing

3.1.1.System Architecture

: ache Sin| "
~—————Calastone Update Order AP Cach: K hitrust-account-event ‘ @
A
5 Sourcing Events and Metadata
<]} hitrust-fund-event
5 . .
pegodically ln(elllg_ence EventMes_sagmg hitrust-txnbevent . Jw
T API Service Service

C U vk

KSQL
format == 2 =
wrapped in 0 format.
Rule request

1. Nifi is scheduled to call Calastone REST API fetching S IS0
new transactions. Tormati T

2.Nifi pushes the new transactions as business rule
requests with a specific ruleset ID on ’q le-eve F’ ul
business-rule-event topic. For each transaction .. RuleSet#1 ‘L\“‘
successfully pushed to Kafka, Nifi send acknowledge
back to CTN using Order Status API to update the
status to "accept”.

3.Intelligence Service subscribes and consume the
event posted on the business-rule-event topic.
For the requested ruleset #1:

P

a. Convert calastone transaction to HiTrust format
and call Hitrust REST API with acceptable payload
b. Post a new request back to the
business-rule-event topic with a different
ruleset #2
4.0n evaluate ruleset #2, convert calastone transaction @ N st API Hitrust
with to 1ISO format and publish to — ] Intelllg_ente ——a "l
transaction-event topic subscribed by Presight vV OGO Service
5.HT API takes payload and responses sucsess or fail @ @
6. as trade goes through its lifecycle (priced/settled etc)
kafka connect source will consume update and < >
update kafka with new status. Also, any metadata
changes in Hitrust will be captured by the source —
connector into topics.
7.Event Messaging Service subscribes to Hitrust Redis
transaction status and posts back to calastone Cache
through Intelligence Rules #3

gﬂﬁ 3.1 WHUNINLAAY System Architecture U99n1391197U

way HiTrust swdussuuneusn laen13viauazisuduile Calastone Service ¥Mn1sae Order

W19 NiFi waz NiFi $U Order A HuWBLTNN15Y191U a4 90Tl Order gnaseduunivsiiuasil
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Order Status 11 “Submitted” 91nBUa¥7IN"T execute Rule AfMuARIY Rule Engine Tu
Intelligence Service IﬂEJﬂ'i%U’Jum'iﬂfQﬂﬁﬂ%ﬂﬂiﬂﬁﬁ’m’mnﬂ 9 1 uiuagas Request nauld
3 Calastone LiledUian Order Status 1{u “Accepted” ilaiaaAunszuauns Order awgnas
siolUga Hitrust uag Hitrust 9w¥i1n13ds Response w83 Order tundusuazasdoyasialugs
Kafka Topic ﬁgﬂﬁ’mumaﬂﬁﬁam Event Messaging Service anunsasunazdstayanauluds
Intelligence Service 19 #d3971n1A5U Response wag Event 910 Event Messaging Service a7
Intelligence Service agvin15t58nly Confirm APl 494 Calastone Service \fiesUian Order
Status 18w Completed wagiasadunszuIuMsThavly 1 seu

Tnosia Calastone Service wag HiTrust dufuszuuitlaldoglunsauau fufuns
yhauiaaafisiduasgnitaostualussuy Mock fiadrstiu Tnefimseonuuusing q dflas
namseldlumeluunit 3

3.1.2.Functional Requirement

POST Create Orders

Trigger N15a379 Order A1ao9ly In-memory Database Lﬁlaféﬂmizmum'ﬁ Testing Tu1

Request fiasansaas1slanany Order  waglu 1 Order AosaunsaTessulavaiy

Transaction

GET Get Updated Orders
detoyasnen13ves Order ludraiar 5 Juarga mnlu Request fiunaziianddlueie

Widstayasionis Order meluiunimunauiis 5 Judald

GET Get Order Details

dateya Order ua¥ OrderDetails 483 OrderlD 71710413

POST Accept Orders

Wasuanugaes Order 1 Accepted uavdUinn Deal Reference w89 Order 1u 9

POST Reject Orders

wWaeguanugues Order LU Rejected n3audUns Reject Reason
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POST Confirm Orders

\Wasuan Lz Order 1u Confirmed uagdUinn Details fidslu Body Request

PUT Create Subscription Order
519 Subscription Order 310 Body Request lag/lu request agausasulauaan net
Wit wag Account fia$ne Order fosliifiu Blocked Account ile vieudnda Mock

CTN Service 9% publish events U8 Kafka Topic fifmualagadusuuuy JSON

PUT Create Redemption Order
@319 Redemption Order 910 Body Request Taglu Request @1u1sasulaiean net
La% Units way Account 1a313 Order Aalaiidu Blocked Account iilovaudnsa

Mock CTN Service 9z publish events lUg4 Kafka Topic ﬁﬁmum‘imdﬂugmwu JSON

POST Authorize Transaction
udusmuues Transaction 63910 Order gnasung HiTrust ladnasdu Subscription
Order 50 Redemption Order 1n# Response 1i/fl Body Response agfosil Http

Status LT 200 OK

POST Create Blacklist

Uuiin318n135 Blocked Account agudaya
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3.2 Use Case Diagram

Mock Calastone Service WUSZUUNT1ADINITINIUYDITLUUNITHRUNIEUD NN 1T 91U

[

P3dlulusian Tngagdavinluguuuuves Microservice Failn1508NLUULALLLINIA

Calastone Mock Service )

Create Order

Administrator

<<actor>>
apache NiFi

Accept Order
<< actor >>
Intelligence Service
Reject Order

Confirm Order

Get UpdatedOrder Get OrderDetalils

<<extends>>

Get UpdatedOrder
By DateTime

Generate Redemption
Order Event

s << actor >>
/ i Generate Subscription g
Authorize Transaction P Event Messaging
Order Event Service

Create Subscription
Order

Create Redemption
Order

Add Blocked Account

gﬂﬁ 3.2 Use Case Diagram U84 Calastone Mock Service
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Mock Calastone Service azisun1sviaudiefinnsds POST Request Create Order 191
sluszuu Tneasduasns Order uazdufindoyaadly In-memory Database a1ntuazduyha
5943 © apache NiFi & ¢ Request Get Updated Order 15 @ Get OrderDetails 13141 Mock
Calastone Service 9s¥1n15d4 Order ndulUlu response wasiile apache NiFi @3 Request
Accept Order 141311 Mock Calastone Service agvi1nnsoUian OrderStatus 1 Accepted i
solu Intelligece Service RICHRICRRL! Reject Order, Confirm Order, Authorize Transaction,
Create Redemption Order, Create Subscription Order faly MdnLESIAUNSEUIUNST ‘
w1 fagds Response ndUlUS Y Intelligence Service Tnsvn APl fignisonldtfuifu Create
Subscription Order %30 Create Redemption Order %na431nd4 Response LUl Intelligence
Service W87 STUUILLS UNIIVI91UTBY Generate Redemption Order Event i Generate

Subscription Order Event \fiods Kafka Event U8 Event Messaging Service 18
Use Case Description

mi’N‘ﬁl 3.1 Create Order

Name Create Order

Description - | @513 Order 910 Request fidwduuazyinnsiiuiuiindeya Order 13lu

In-Memory Database

Input Order, Transaction
Output OrderResponse : orderlD, createdDate, updatedDate g orderStatus
Condition T 1 Request @ nsadlanais Order waglu 1 Order arunsadilavany

Transaction
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mi’mﬁ 3.2 Get Order Details

Name Get Order Details

Description ﬁﬁayja Order @z Order Details %83 Order ID fid03n13

Input Order ID

Output OrderDetailsResponse :orderlD, createdDate, updatedDate, orderStatus,

submitDetails, validationDetails, transactions

3197t 3.3 Get Updated Order

Name Get Updated Order

Description | dsdaa316n13984 Order Tugataan 5 Judan vnly Request dTuuas
handsludne dedeyasonis Order melutuiifimuaauii 5 Judaly

Input providedDatetime

Output OrderResponse : orderlD, createdDate, updatedDate Ua¥ orderStatus

Condition minly Request 1 providedDatetime lvdedayas1anis Order aelutud

fMuunaune 5 Tudalkl

AN597 3.4 Accept Order

Name Accept Order

Description W& suaaIurves Order 1 Accepted warduinn Deal Reference U84
Order ¥ 9

Input OrderID, DealReference

Output AcceptResponse : orderlD, createdDate, updatedDate, orderStatus,

submitDetails, validationDetails, acceptDetails (with accepted as true

and dealReference from request), transactions
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A15197 3.5 Reject Order

Name Reject Order

Description \Wasugdauzues Order 1y Rejected WiausUlan Reject Reason

Input OrderlD, RejectReason

Output AcceptResponse : orderlD, createdDate, updatedDate, orderStatus,

submitDetails, validationDetails, acceptDetails (with accepted as false

and rejectReason), transactions

mi’mﬁ 3.6 Confirm Order

Name Confirm Order

Description \Wasuda ey Order 18U Confirmed wazduing Details fidaulu Body
Request

Input OrderlD, TransactionDetails, FxDetails

Output ConfirmResponse : orderlD, createdDate, updatedDate, orderStatus,
submitDetails, validationDetails, acceptDetails (with accepted as false
and rejectReason), confirmDetails, transactions

Condition FxDetails @snsailuaingle

15197 3.7 Create Redemption Order

Name Create Redemption Order

Description @519 Redemption Order 210 Body Request devheudiseey publish
events U8 Kafka Topic fifuua

Input Transaction Request

Output Response : Data, SystemMessages
Events : messageValue

Condition Request annsasuleviern net wa units

Account ﬁa%ﬁa Order #asluidu Blocked Account
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AN57971 3.8 Create Subscription Order

Name Create Subscription Order

Description %19 Subscription Order 910 Body Request v 813 ud11§a9¢ publish
events TU§ Kafka Topic fifviun

Input Transaction Request

Output Response : Data, SystemMessages
Events : messageValue

Condition Request anunsasuleiier net waz units
Account #a$13 Order #odliitfiu Blocked Account

miwﬁ 3.9 Authorize Transaction

Name Authorize Transaction

Description guduiinuves Transaction 693N Order gnawga HiTrust
Input HTTP POST Request

Output HTTP Status 200 OK

m'i”lﬂ‘ﬁl 3.10 Add Blocked Account

Name Add Blocked Account
Description Uuin18n13 Blocked Account aegiutaya
Input Blocked Account

Output

Added Account




3.3 Data Flow Diagram

Transaction Details 1 Submitted Order Details
Administrator Order Details Create Order Order Details
—
OrderiD
Apache NiFi Order Details (+ OrderlD
( A il Order Details
7 Details Get OrderDetails
Create Redemption S —_
Order Redemption Order Details 3 Date Time.
D ————————— Order Details Order Details D1| Orders Database
Get UpdatedOrder ]
—
8 T Detads UpdatedOrder A
Create Subscription Service
Order OrderlD .
Order . and Accept Details ( 2 ) piéd Ordec Detalts
- :
Details Order Details
9 ) t Accept Order
- HTTP Request OrderDetails - )
Authorize
Transaction HTTP Statiaatil OrderlD Ps—\ Rejected Order Details
— and Reject Reason
Reject Order Order Details
Blocked Account Details OrderDetails —_—
Add Blocked Account
OrderiD = =
and Confirm Details E— Confirmed Order Details
_
Blocked Order Details Confirm Order Order Details
Account Details -~
. Blacklist Database 11 { Al 12
Generate Redemption Generate Subscription
Order Event Order Event
J
Redemption Order Event Subscription Order Event

Event Messaging Service

g‘dﬁ 3.3 Data Flow Diagram 984 Calastone Mock Service
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3.4 Sequence Diagram

3.4.1.Create Order

A

CTN Mockservice | controller l | ‘response I | :order | | :details | | :Orders Database
Administrator

_ POST /api/ctn/orders/orders

; H
; H

- orders : H loop ]
- transactions M :
i
'

for each order in orders

orderService.create() setOrderStatus

("Submitted")

detailService
.buildSubmitDetails() o

return

detailService
.buildValidationDetails()

return

save() E ’7

return

alt '
if createdOrders not empty 1
'

responseService.
buildOrderResponse()

return

return
- HitpStatus 422

______________________

H
if createdOrders is empty !
'

g‘tlﬁ 3.4 Sequence Diagram ¥89013 Create Order

NLUIUNITYIINIUVBY Create Order %L’%'uéfw,ﬁa Administrator ¥11119d4 POST Request
inds APl Ty Controller annduazyinnisBentd method create() 91n orderService Wi
579115 orders lu Body Request 1 o OrderService 165U orders 3y List ud1 Aagyinis
Loop LitesUianyn order Ty List Tnenszusumssiianazisuainns setOrderStatus Thu
“Submitted” antuazinn3SeN method buildSubmitDetails Wag buildValidationDetails
91N DetailService ievin1sadne SubmitDetails waz ValidationDetails sndUialy order
Soduann order Tu orders U OrderService Aagyinsi3enld method save(Orders) Ll
{fufin Orders a1 Database 1§lo Orders Database TufindeyaiFauiesudafiazyinnis Return ffl

Juinuainduunds OrderService 1ila OrderService @suUe?l return NaULNLAIARL return

naulud Controller sia 910t Controller az¥inn1sRId@aUNANdsN Tl TuAI919 91Nt
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22139017 method buildOrderResponse() 210 responseService LWe¥INN158519 Response
dandulunsalfinis Create Order @153 wAnINA1N OrderService danduuntiutduaA1ing wangan

N3 Create Order tulsidnSa Controller Aagvitnnsds HTTP Status 422 nauluilu Response

3.4.2.Get Updated Order

Apache NiFi ‘ | controller | | response | | :order :Orders Database

GET /orders/orders i

alt

if request does not ~

have provided datetime orderService.getLatestOrderList()
“ findByUpdatedUtcBetween(now - 5 days, now)
retumn
PESEE B gty WA/ AR G B R
responseService
.buildOrderResponse()
le retum
ok - - - £F- off- - - Prresee
if request has )
: o orderService.getOrderByUpdateUtc()
prowded datetime 1 r‘ findByUpdatedUtcBetween(update, update + 5 days)
l€inm - &= - 2 A e = S e e e e = <= = = o=
responseService
.buildOrderResponse()

gﬂﬁl 3.5 Sequence Diagram ¥83113 Get Updated Order

NILUIUNTYINUVRY Get Updated Order quisudule Apache NiFi ¥in1sas POST
Request 1187 APl Tu Controller 91ntfu Controller 9gn13msa9d0uin  Request
fdanTTunavnarivususenield winldfl Controllor Aagyinsdenld method get-
LatestOrderList) 210 OrderService uag  OrderService agyinnsisentd  method
findByUpdatedUtcBetween() o Order lugietunianiidesnisan Orders Database
Tunsdidl Intelligence Service lail@dsTuuasnaniidesnisun OrderService azvhmsimunu

wazhaIaeIn AU dutIaIfTiungT o seutudoundinauld 5 Yu Tunsndudu wind
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nsdatunagianfidesnisuily Request Controller 9zvhnsi3enld method getOrderBy-
UpdateUtc() 310 OrderService wag OrderService nagyinnsienld method  findBy-
UpdatedUtcBetween() titefum Order lutheunanfusaus providedDate 5 $u wlodum
Yoyaudaia Orders Database fiag retum List ¥99 order lugasiunaivhmsdumndulud
OrderService waziile OrderService l6§ueii returmn ndusudafae return ndulud Controller
sie MniuazSenld method buildOrderResponse() Hierin1sas1a Response va1 Updated

Orders nduluds Apache NiFi
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3.4.3.Get Order Details

Apache NiFi controller response :order :Orders Database
GET /orders/orders/{orderID}}
orderService.getOrderByld() : M
:q findByld()
return
R S ey . SR
'
'
alt order founded :

buildOrderDetailsResponse

return '

return |
HttpStatus 404 order not founded |

I = = = = - - . T et

'
'
3

g‘d‘ﬁ 3.6 Sequence Diagram ¥84n015 Get Order Details

N32U3UN159191U209 Get Order Details 9245 udwidl o Apache NiFi vinn15a 4 POST
Request W3aw Order ID 11839 APl Tu Controller mmjju Controller 2g311n15158n1% method
getOrderByld() 910 OrderService 3 OrderService fiazviin1sisenld method findByld() iie
AU Order Y84 OrderID 71 #83113917 Orders Database il oA umYayaudiasa Orders
Database 9% return order ¥®4 Order ID ﬁ?uﬂﬁumé’ﬂ OrderService mﬂﬁ?u Controller 3%

Y

1 oA & (NS ' | oA [ [ 1 |
ﬂ?i@]i'ﬂﬁ]ﬁ@U’J’]ﬂ?WﬂﬂM’]UUlﬂJL‘LJ‘L!ﬂW’J’N WWﬂﬁ']‘I/IﬁﬂﬂﬁUiﬂLﬂUﬂ'T]NLLﬁ@Q'J’]VLiJEJ“U@Na“UEN Order

AV

ID W'y 9 8¢lu Database Controller 9¥¥1n15a ¢ HTTP Status 404 Not Found nauluéq
Intelligence Service uAvA# OrderService dsnduuniuliidua1ding wanafideyasyly
Database Controller 315 6014 method buildOrderDetailsResponse() L#t 8W1N15&T 14

Response 984 Get Order Details naulugs Apache NiFi
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3.4.4.Accept Order

Apache NiFi | | controller ‘ l ‘response ‘ | ‘order | ‘ «details | | :Orders Database

r POST |
/lorders/orders/{orderlD}accept —

orderService.getOrderByld() R

:
findByld()
;

'
return

alt
order founded

responseService
.buildAcceptResponse() = orderService
.acceptOrder()

setOrderStatus
("Accepted")

detailService
.buildAcceptDetails()

return Ij
j setAcceptDetails()
{ save()

order not founded

{ 4

return
HttpStatus 404
= _ By 58 . Sovepoon)

gﬂﬁ 3.7 Sequence Diagram ¥89n13 Accept Order

NILUIUANITVINUYDS Accept Order svsududle Apache NiFi ¥11n158d4 POST Request
w¥ou Order ID way DealRefence 11184 AP lu Controller 911 Controller 9g¥insienld
method getOrderByld() 310 OrderService W 8AUNT Order 909 OrderID 7ifaIn13 Accept
Order &4 OrderService fiazsnasi3enld method findByld() il @@ umn Order fidaen1597n
Orders Database Lﬁaﬁum%’auﬂal,l,é’ua% Orders Database f3¢ return order 984 Order ID ﬁ?u
nduInds OrderService wazasandulufs Controller a1ntiu Controller 92yn15n519d0U
Arfidantuliifuaning mnafidandunidudrinuansitlifideyaves Order ID tu 1 oglu
Database waglianansainn1s Accept Order 1§ Controller agvinn1sds HTTP Status 404 Not
Found nduluss Intelligence Service usinnA1f OrderService danduaniuldifuaning uans

aqﬁsﬂ’a%aaqﬂu Database az@1u190 Accept Order e Controller ag138n14 method

buildAcceptResponse() S AMREGERE: Response UseLnyn Accepted 910 Accept Order
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nduluds Intelligence Service ng ResponseService Aagyitnsisentd method acceptOrder()
970 OrderService Wi afunis Accept Order Ine Order Service agduUatan OrderStatus U943
Order Wurdu “Accepted” ua 2158019 buildAcceptDetails() 910 DetailService SGGELY
AcceptDetails 7ifiAnvad DealReference 910l Body Request Jufinly iilalé5u AcceptDetails
910 DetailService wagyinn1g setAcceptDetaiLs()ﬁ order w7 OrderService fazds order 71vh
N1 Accept Seusesnduluds ResponseService Wieads Response U8 Accept Order Tia5a

au wisthdsnaulyt Apache NiFi sinld



3.4.5.Reject Order

29

Intelligence Service controller rresponse :order :details :Orders Database
é : g
r POST | | ! E
lorders/orders/{orderID)/reject :
z ;
orderService.getOrderByld() u:: ' M
> findByld()
retl.:m
N R L T L e R T LT
sl s e ;
alt 5
responseService i order founded
buildrejectResponse() orderService
> .rejectOrder()
setOrderStatus
!: I ("Rejected")
detailService
.buildAcceptDetails()
return
A T L T
:|—‘_| setAcceptDetails()
save(order)
PN A D AN [€mssmmmmm s r e m e
( ______________________ z B
T — :
order not founded E
return E
HttpStatus 404 !
LR R L LR !
e L}

gﬂﬁ 3.8 Sequence Diagram ¥84n13 Reject Order

NTEUIUNITNIUVBY Reject Order agL3uauLilo Intelligence Service Mn15ae POST

Request Wiau Order ID waz RejectReason 1189 APl Tu Controller 311 Controller ag9i1

n5:3nld method getOrderByld() 910 OrderService Wfiefum Order a4 OrderID fifaIns

Reject Order & OrderService fingvhnisisenld method findByld() \efumn Order fidaanis

1A Orders Database Lﬁaé’um%’agaué’ua%a Orders Database f3% return order ¥84 Order

ID Junduunge OrderService wazasnanauluds Controller 3nnu Controller ag¥inn1g
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n3rnaouAfidaniuliidudiing mndfidindunidudiiuansiilidideyaves Order ID
Wu 7 8¢/lu Database warlia11150911n15 Reject Order Lol Controller agvinnsds HTTP
Status 404 Not Found nauludi Intelligence Service wivnandi OrderService danduundulsl
JuA1919 waneinddeyasylu Database uaza1u1sn Reject Order la Controller agi3nld
method buildAcceptResponse() vl 8¥111158319 Response Uszuan Rejected 910 Reject
Order naulude Intelligence Service 1n# ResponseService Aagmnisisenld method
rejectOrder() 910 OrderService W ovdunas Reject Order 1ae Order Service 98 ULA
OrderStatus ¥81 Order Wudu “Rejected” uan3unly buildAcceptDetails 910 DetailService
L% 9319 AcceptDetails 71 41 rejectReason 3101 Body Request Yuvin'ld v ole§u
AcceptDetails 210 DetailService Lagvinn1s setAcceptDetails i order W& OrderService fiae

&4 order 9191113 Accept Seuipenaulids ResponseService ATRGERN Response U89 Reject

Order a3adu Wiethasndulyi Intelligence Service sinld



3.4.6.Confirm Order
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Intelligence Service controller response :order :details :Orders Database
i . ;
i i : i
1 | ' 1
r'] POST i : 5
lorders/orders/{orderID}/Confirm ]
> ' |
' 1
' 1
' 1
' ]
i |
) o
orderService.getOrderByld() ™ .
> findByld()
T >
return
S e T T TR

alt

responseService.

buildConfirmResponse() M

orderService
.confirmOrder()

[

setOrderStatus
("Confirmed")

detailService.
buildConfirmDetails()

H_(J setConfirmDetails()

return

H

order founded

save(order)

return
HttpStatus 404
e mmmmm e E

order not founded

B et T |

gﬂﬁ 3.9 Sequence Diagram ¥84n13 Get Updated Order

NSLUIUNTTYINULBY Confirm Order agi3uauLile Intelligence Service yin15ds POST

Request w593 Order ID, Transaction Details wag FxDetails 1418’9 APl 11 Controller 21014

Controller agvin19138n1a method getOrderByld() 91n OrderService W oAU Order Va3

OrderID #ifa4n15 Confirm Order &4 OrderService fazvnisiienld method findByld() Wie

AU Order N9 990159110 Orders Database Lﬁaﬁjumsﬂj@gaué}’;m%ﬁ] Orders Database n

<

R

return order 984 Order ID WuUNaUL1TY OrderService wazdsnanauluds Controller 9101
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Controller ag¥insasivaeuiiiduniuliidudring mndritdan dunidusriauansitl
Yoyaues Order ID 1y 9 o¢flu Database waglalanusnyhnis Confirm Order ¢ Controller 2
¥n1sda HTTP Status 404 Not Found ndulusa Intelligence Service wiwn@nfi OrderService
dandunnduliidudidns wansdniideyanglu Database uagaiu13a Confirm Order ¢
Controller a¢38n1d method buildConfirmResponse() tiavin1sa31e Response 483 Confirm
Order naulude Intelligence Service 1n# ResponseService Aagmnisisenld method
confirmOrder() 910 OrderService vt 849un15 Confirm Order Tne Order Service a8 Uian
OrderStatus w1 Order 1 uid u “Confirmed” wé 15 8nled buildConfirmDetails a1n
DetailService 1 8519 ConfirmDetails 7 &l TransactionDetails was FxDetails 9101w Body
Request dlolésu ConfirmedDetails 97N DetailService wagyinis setConfirmDetails 91 order
W& OrderService filagds order 7ivhing Confirm Bausesnduluss ResponseService RIRGEGR

Response 484 Confirm Order liaiaau ieidinauli Intelligence Service waly
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3.4.7.Authorize Transaction

Intelligence Service controller ‘response

POST /transactionauthorisation

>

hitrustResponseService.
buildAuthorizationResponse()

>

return
P4y A (SRR, W .

e-3----
B EGREEEE
oo Y

gﬂﬁ 3.10 Sequence Diagram 9840113 Authorize Transaction

ATEUIUNITNIUVDL Authorize Transaction aztsunuLile Intelligence Service vin13&4
PUT Request 11673 APl Tu Controller 3antiuazyinnaaisenly method buildAuthorization-
Response() 917 hitrustResponseService ntule hitrustResponseService QﬂL%SﬂI%LLﬁUﬁ%%

¥1M13 return Http Status 200 nduluda Controller wiadsndululyt Intellisence Service #a
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3.4.8.Create Redemption Order

Intelligence Service

Blocked Account
Database

I controller | | ‘response | | ‘transaction | | KafkaThread | | :blacklist | | | | Event Messaging Service

PUT /ctn/redemptions M

buidRedemptionResponse() ‘

blacklistService.checkBlacklist()

findByld()

return

alt

le- ot ipStatus 409, is a blocked account :

=t
new RedemptionResponse() not a blocked H
E i account !

transactionService.
createRedemptionOrder()

| startKafkaThread()

[ 1 delay 10 secounds
|

-

sendMessage()

‘

‘E‘U‘ﬁ' 3.11 Sequence Diagram ¥84n13 Create Redemption Order

NSYUIUNSTIUT8A Create Redemption Order gzi3usiudle Intelligence Service ¥1n13
49 POST Request uds APl lu Contoller anduasimsidenld  method
buildRedemptionResponse() a1 hitrustResponseService mﬂﬁ’ju hitrustResponseService A
92v1n1513nld method checkBlacklist 910 blacklistService iavinsnsiaaeuin account i
#9913 create order U blocked account #3alyd vnasiaaeuwaInuInTu blocked account
A9gi1n1s return Http Status 406 naUlUTY Intelligence Service wavnlaiifu blocked
account ﬁﬁ]zl,si’fﬁqiﬂiw’mﬂﬁ create order 1oy hitrustResponseService aw@31d Object U949
RedemptionResponse Sﬁum ud3enld createRedemptionOrder 910 transactionService i
11N13 create object Y83 redemption order mﬂﬁ?u transactionService 3% return object i
as9sunaululy  hitrustResponseService  Masanl@suAIAIN  transactionService W

hitrustResponseService a¥vn13L58n1Y method startKafkaThread Fadunnsasna Thread vos
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MMSINUTULBA 1 155A wagmuuald Task 289 Thread HuAeN1S sendMessage() lUfa
EventMessaging Service H1u kafkaTopic Ainuua agnmualnding Delay noutsy Task 10
unf elissaiidunisusyanananazds Response naulUli Intelligence Service Wuvinau

@snau
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3.4.9.Create Subscription Order

Intelligence Service

:Blocked Account Database

| controller | | ‘response | | ‘transaction | | KafkaThread | | ‘blacklist |

PUT /ctn/subscriptions

return HttpStatus 400

net is null

findByld()

return

blacklistService.checkBlacklist()

buildSubscriptionResponse()

alt

______________

return HttpStatus 406 is a blocked account

not a blocked
account

transactionService
.createSubscriptionOrder()

‘ startKafkaThread()

|
[j delay 10 secounds

- -9 N : sendMessage()

L
}

Event Messaging Service

; % ; 1

'g‘U‘ﬁ 3.12 Sequence Diagram ¥84n13 Create Subscription Order

NILUIUATYINUVB4 Create Subscription Order quiSududie Intelligence Service ¥Nn13
d9 POST Request s API Tu Controller Tngtuusn Controller ag¥innsasiadeurewin Body
Request Tidaidnaniuiian net ilsegnaiieinselsl winlidiudn net usiiludnan (units) Az
A15da Http Status 400 nduluinsng Body Request tilsinsadouly wsivnelu Body Request
Fue net Conttroler AanduarinnisiBenld method buildSubscriptionResponse() a1
hitrustResponseService 9Ny hitrustResponseService fagysisenld  method
checkBlacklist 910 blacklistService 1iavinsmsa9aeuin account 7ifiaenTs create order 1
blocked account #3alal WnaTIvaeuRdINUINTY blocked account Aagyins return Http
Status 406 ndulUls Intellisence Service wivnlaiu blocked account AvzidgnssuIuns

create order 1ay hitrustResponseService az@319 Object U89 SubscriptionResponse Ui
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wdSunld createSubscriptionOrder 970 transactionService \fievns create object ¥®9
redemption order 9t transactionService 9% retumn object fiagraundululs
hitrustResponseService #a9a1nlASUAIIN transactionService a2 hitrustResponseService
awvin133enld method startkafkaThread adunnsa$1a Thread veamsvhauguandn 1 isn
wazivualy Task 989 Thread Hufons sendMessage() U8 EventMessaging Service WU
kafkaTopic fitvun Taeiwualidnat Delay fowdy Task 10 3w elssadidunis

Uszananauavas Response ndululdd Intelligence Service uvhmuasanau

3.4.10.Create Blacklist

A

CTN Mockservice controller blacklist BlockedAccount Database
Administrator

] PoST :
/createBlacklist ™

blacklistService.addBlackList() .1

>

savaAll()

H H B é

'g‘U‘ﬁ 3.13 Sequence Diagram 989015 Create Blacklist

ASEUIUNISILYEY Create Blacklist 9zi5udiuiilo Administrator ¥nnsds POST
Request 3183 APl lu Controller niuazyinsidenld method addBlacklist() 1210
blacklistService  tfiovinisad1esnenis  Account  idesnsldly  Database  anntu
blacklistService Aagyinissenld method saveAll() Lﬁaﬁuﬁﬂ blocked account a¢ Database
dlo Orders Database Tufinteyaisouiosudinagiinis  Retum ATiTuTinudInduang

blacklistService return anauluda Controller wag Administrator #@
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unil 4

NAN15228KazN159AUS19NE

Tuunilagnanfienisnau Mock Calastone Service muflasu Requirements lngau
WINALNAITINITHMU Mock Calastone APl @aufgnagnaifanIsnaul HiTrust Integration

nelu Calastone wardIuanveIzNE13IN5911 Unit Testing 10458 UY

4.1 N1SWAIUT Mock Calastone Service

Tudautlagnandainisiaul Mock Calastone Service Fsusznauluaie 7 d@iu Al
4.1.1. Calastone Order In-Memory Database
Tun15v9uTINAUsENINg Spring Application wag Database d1.Juaz@osil Model 09

Tayanaztuiinkasdiunlyssyld Ingauisaion Model dananaluguuuy Java Object i

o = Y 1 d'
husunldnelugiudy o 19352UU

35U 4.1 g1 Model 4849 Order Database
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NN UUN9AIUIIN Model w89 Table N33 orders Aelu Database lned

orderld (datatype : UUID) \¥u Primary Key i ID 987N Generate %uumﬂﬂ%ﬁﬁﬁ Order

Twad

ZonedDateTime end);

g‘dﬁl 4.2 7WWERS Repository U89 Order Table

lun15vi1ausiuiu Database UonaNILABell Model uard1duazdosdl Repository 7
\u Logic dmsunisdnfsdeya itedesiunns Duplicate ves Code wagliiiasianisgentigs

TneluruBnuilald JpaRepository 910 Spring Data JPA G Library fivng Spring

Framework Hl3lvieguas lnglu JpaRepository 1 Extends 1131w i Logic wazedsitugy

<9

<

dmsuduiinuazdaiudoyalu Database 33ul3udn Mndeenis Logic wiaddsle 4 wiandud
ansaasemdsultuanls lnalunilaund1ds findByUpdatedUtcBetween @ailuddsfiay

Aumndayatu Table Tudiaanimvua

: org.hibernate.dialect.H2Dialect

JUN 4.3 nnuansinagnaniglulng application.yaml
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yanwitloanti Tun1svieusiudu Database dududasdinisiuunAdnsuLdause
fiu Database Tufilly H2 Database @a.0u Database #ug1uil Spring Boot TdiduansuduLiie

seafumsldanuniw sQL Tumshndeiugiutoya

4.1.2. Create Orders
Controllers ¥83 Mock Calastone Service ﬂ’uqﬂﬂizmﬂﬁw%uﬁ’u Spring Annotation
“@RestController” flddmsun1sasne RESTFul APl Ssaziinns Map Request Tdnulorluds

Request Handler #iUsgneilonlIsaulufisnsds Response ¢e

‘3‘1.]1'71' 4.4 n1nwans Code Create Order hu Order Controller

dlefinsds POST Request 11l URL “/orders/orders” Request 9¥9n Map 11¢9 Handler
fidein create Tnefinnsivun Data Structure 83 Request ﬁgﬂdwﬁmnmﬁ 71N Request
fananamsemngl Data Structure Request 1 9 fiasgn Map Tegluguuuu Java Object Nty
2wy11N15158nly Method createOrder ﬁgﬂﬁ%ﬂﬁlﬁu Package orderService wagvinn13d9 List
v93 Order fiffosnsadradily 1ile orderService vhauiadafiagdarn List vo Order fignasns
nduw 91n15u Order Controller %v‘i’mﬁmwaaudﬂmﬁgﬂﬁﬂﬂé’umﬁ?mﬁumdww%hi nn
JuAn3nefay Return Http Status 422 “Unprocessable Entity” wiautana1u “Create orders
failed” n&Uld wivnend orderService dsnduniuliidurrinefazviinissenld Method
buildOrderResponse Tu Package responseService Wevinsadis Response Iﬁmdmmgmwu

NADINNTANSUFINGU
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lidationDetail(Order order) 4

gﬂﬁ 4.7 nnwand Code Tu Method buildValidationDetail

Method createOrder anglu Package orderService 1 nasangnisenlduazlasu List
v84 Order N1HB4N5a319Ua1 Azyin1siuuaAang 9 Tu Order Wu 9 mufinvuald Tneludiu

Hazdinsisunledn 2 Methods 210 Package detailService Wiovinn15a319 Java Object U3
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Detail f94N13 MNUUINRLTINTTENLTAES saveAll 30 Repository Litavinsdufinteyaas

Database

gﬂﬁ 4.8 nwians Code N13a519 Response iedandulu Method buildOrderResponse

4.1.3. Get Updated Orders

gﬂﬁ 4.9 AWLERS Get Updated Order Tu Order Controller

lefin1ds GET Request 117 URL “/orders/orders” Request 229N Map 1189 Handler
%071 setUpdatedOrder Tnewn Request fidauntiulaidl Parameter updated Fadutuiinas

naffesNsAUNINAI8  Order Controller Aagyinsisenld Method getlatestOrderList Liie
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Fumuasidnfistoya Order Tussarinan 5 Sudiaaiusausiuil Request dgnaste vindfudi
wagaNMUANIAIE Order Controller azyinn1si3enld Method getOrderByUpdateUtc wiau
defunanfidvualy deld$u List ves Order 970 orderService u&3 Order Controller a7
n1915unley Method buildOrderResponse Tu Package responseService W ovnTas 9

Response lvinsannuguuuunfesnsdmsvaingu

getLatestOrderlist

gﬂ‘ﬁ 4.10 A NLens Method getOrderByUpdatedUtc

Method getOrderByUpdatedUtc nnelu Package orderService ﬁ"u Mﬁﬂmﬂgm‘%‘aﬂw
wagldSuTunandidosnduuds  Aaeinsdunlddids  findByUpdatedUtcBetween 210
Repository iilevmsfumdeyaann Table Tnsidun1sum Order fignassaustuitmualy
quila 5 Yudaluveatutu 9

Method  getlatestOrderlist - n1elu Package orderService ~azvhnsSenldmda
findByUpdatedUtcBetween 3101 Repository Lﬁav‘hﬂﬁﬁumﬁﬁauﬂamﬂ Table wuReniu umdu

n3AUM Order gnasslutiesser funasiiantudeunduluiie 5 Junounih

4.1.4.Get Order Details

dlefinnsds GET Request 1171 URL “/orders/orders/{orderld}” Request aggn Map 1189
Handler 713831 getOrderDetails Ing Request fidwniiuazdosd! orderld dewndae antufiay
vin19i3enly Method getOrderByld Lﬁaﬁuml,l,azlfﬁ”lﬁﬂ‘ﬁ'ayja Order w94 Orderld 1jju 9 e
orderService ¥nuasafiazddn Order Awunduun 91n1u Order Controller 93%11A15

asavdeutmfignasnduantiuduarinmsell vndue1danay Return Hitp Status 404 “Not
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Found” w3audamu “Order {orderld} Not Found” naull winnna19 orderService @snau

g uliidur 17198 9evn1515 onld’ Method buildOrderDetailResponse 11 Package

responseService Li@1N15a314 Response Minssmuuuuifesnsdmiudaingu

gﬂﬁ 4.12 AWLane Method getOrderByld a1ely orderService

gﬂﬁ 4.13 2NUEA Method buildOrderDetailsResponse n1elu responseService
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4.1.5. Accept Orders

dlefinnsds POST Request 117 URL “/orders/orders/{orderld}/accept” Request 3ggn
Map 2184 Handler #3091 accept 108 Request fdanduszdosd UUD waz AcceptRequest
dunde antufizriinisiienld Method getOrderByld Lﬁaﬁumuawﬁﬂﬁﬁaaﬂa Order 484
Orderld Yu 9 1§l @ orderService vineutagafava s Order # nunduun 9901y Order
Controller azshmansaaaeuiiafignasnduinduduainmdolal mnduariniay Return
Http Status 404 “Not Found” w¥eudaanu “Order {orderld} Not Found” nduly wivinnendi
orderService danduanguldifudtinefazyiinsidenld Method buildAcceptResponse Tu
Package responseService iiayn13a513 Response iﬁ’mqmmgﬂLLUUﬁG’fmmiﬁm%’Uﬁaﬂé"u
Ineagiin15158n Method acceptOrder Tu Package orderService \ievinnsadne Detail wazdy

me%aﬂa Order Tu Database

gﬂ‘ﬁ 4.15 MNuan Method acceptOrder anelu orderService

Method acceptOrder agyiinsiviuaAl OrderStatus @89 Order wu ¢ Tdu
“Accepted” wagyinn1sisuntd Method buildAcceptDetail Tu Package detailService antiu

9z¥i1N150UTINas Database WuAdslu Repository
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g‘dﬁ 4.17 aMwuans Method buildAcceptResponse el responseService

4.1.6.Reject Orders

U7l 4.18 nmikans reject Aellu Order Controller

Wedin19ds POST Request 119t URL “/orders/orders/{orderid}/reject” Request 2QN

Map 41839 Handler 71%871 reject 1ng Request Naswtuazioddl UUID Way RejectRequest &4



a7

1 91ntdufazyiinisisenld Method getOrderByld Lﬁaﬁumuau%ﬁa%’aga Order 494
Orderld 1y 9 il ® orderService ¥rauias affava A Order fimunduun 910w Order
Controller %ﬁﬂmimaf\]aauiflﬁhﬁgﬂmﬂé’umﬁ?mﬂummﬁ%'alﬁ mnduAinefiag Return
Http Status 404 “Not Found” w¥eudennu “Order {orderld} Not Found” nduly wivinnendi
orderService denduanuldidudrinefazyinisisenld Method buildAcceptResponse Tu
Package responseService Liavi1n15a513 Response iﬁmammgﬂLLUUﬁé’faamiﬁm%’Udmé’u
1nyaziin15138n Method rejectOrder Tu Package orderService Wiovinisadng Detail uazsy

L@m%’aga Order Tu Database

buildRejectDetail(Order orden
ptbetails

'g‘d‘ﬁ 4.20 Mnuans Method buildRejectDetail n1elu detailService

Method rejectOrder a¥imsivuuaA1 OrderStatus ves Order Wu o Tidu “Rejected”,
wagvinsisenty Method buildRejectDetail Tu Package detailService a1ntiuazyinn1sUuiin

a4 Database W1uA&3lu Repository
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4.1.7. Confirm Orders

U 4.21 mnuans confirm anglu Order Controller

dlefinasda POST Request 117 URL “/orders/orders/{orderld}/confirm” Request augn
Map 11§49 Handler fidei reject 1n8) Request fdaniuazdesd UUID way ConfirmRequest
dunde ntufiazriinisdenld Method setOrderByld Lﬁaﬁumuau%"}ﬁﬁaaﬂa Order 484
Orderld 9 151 & orderService ¥ uLa5 AR 9zd9A 1 Order A nund v anily Order
Controller agvhmisnsaaaeuArfignasndustubuerirwdelsl vndudritefias Retum
Http Status 404 “Not Found” w¥endeniny “Order {orderld} Not Found” n&ulU wsivinend
orderSenvice danduntiuldifiudrinefiaziinnisisonld Method buildConfirmResponse Tu
Package responseService i a¥1n15d579 Response "Lﬁmammgﬂquﬁﬁaamiﬁm%’udaﬂé’u
Tngaziinisi5en Method rejectOrder tu Packase orderService wfiavin15a$13 Detail wazéu

mm“ﬁj@;ﬂa Order lu Database
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rder confirmOrder(Order

.buildConfirmDetail(order));

E‘U‘ﬁl 4.23 pnwand Method buildConfirmDetail Anelu detailService

Method confirmOrder 9¥W1n15A1%UAA 1 OrderStatus 989 Order Bu 9 118w
“Confirmed?, E"f‘ULmWﬁasﬁa TransactionDetails iag FxDetail 7ildan ConfirmRequest N1
n1n1515enley Method buildConfirmDetail Tu Package detailService Wa 1911150 U Na 4

Database W1uA&sly Repository
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4.2 A1SWAIUN HiTrust Integration
4.2.1. HiTrust Blacklist In-Memory Database

gﬂﬁ 4.24 ¢79819 Model w84 Blacklists Database

INAMGE RS Model wed  Table #9811 blacklists  nnelu  Database il

portfolioNumber (datatype : String) \{u Primary Key
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4.2.2.Kafka Producer

U1 4.25 nMnuansilog N1 munnsiliedrenu Kafka aelulwg application.yaml

4.2.3. Create Subscription Order
Controllers ¥94 Mock HiTrust Service ﬁuQﬂﬂizﬂﬂﬂiin F9UAU Spring Annotation
“@RestController” filddmsun1sasas RESTFul AP §3a9311n15 Map Request Tdnulorluds

Request Handler fUszneiolIsaulufsnsds Response g

gﬂﬁ 4.26 NMMNLERNY createSubscriptionOrder A1glu HiTrust Order Controller

\l8dn15d9 PUT Request 1191 URL “/ctn/subscriptions” Request 3ggn Map 1164
Handler %811 createSubscriptionOrder Iagiin15Ai1%un Data Structure Y89 Request ﬁgﬂﬁiﬂ
W1n et M1 Request ana1amsanu Data Structure Request 1y 9 finzgn Map leglu

5ULUU Java Object 9MnUuagyiN13m573d8U71 Request fidaundlan Net ekl mniluening



52

9% Return Http Status 400 “Bad Request” WS ®u% A1 “<net> not found in body
request” nauly uaunda1 Net dagvinisiSenld Method buildSubscriptionOrder Tu
Package hitrustResponseService LiovNN15d579 Response TﬁmmmgﬂLLUUﬁéfaqmiﬁm%’U

ANAGLY

buildSubscriptionResponse(T

qetPort

gﬂﬁ 4.27 anuans Method buildSubscriptionResponse

stantKafkaThread(

SUMN
u

4.28 nnkany Method startKafkaThread
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Method buidSubscriptionResponse a1elu hitrustResponseService thu Buusnayin
n1sATIREeY PortfolioNumber w89 Request tu 9 feuiioglu Blacklist vdoli winaglu
Blacklist Aae¥11n15 Return HTTP Status 406 “Not Acceptable” nduly usimnlieglusienis
Blacklist Aazi3un1svhausie Tnead1e Object w81 Subscription Response s w&awhnns
3oy Method createSubscriptionOrder 1u Package hitrsutOrderservice Wievinsadis
Transaction ¥®4 Order ﬁ?u 9 ﬁ]’mﬁ'ul,ﬁa Method startKafkaThread Qﬂﬁafﬂfff msﬁwm%gﬂ
wUseanly 2 Thread, Thread Mﬁagﬂmawmdﬁ%’uﬁmaumaa’q Message U8 Kafka Topic
fituun Tne Thread Hazdivheufnedionariuly 10 Jaa3uit dndn Thread awindiiily

N384 Response nduluds Controller

action ‘createSubscriptionOrden()

> createSystemMessagelList(

systemMessages = ArrayList<>()

CaN
.
=p

4.30 ANLdNY Method createSystemMessage
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4.2.4. Create Redemption Order

g‘dﬁ 4.31 AMNWEAS createRedemptionOrder Aglu HiTrust Order Controller

lafin15d9 PUT Request 179 URL “/ctn/redemptions” Request 929N Map 11849
Handler #1131 createRedemptionOrder Tngfin1siinun Data Structure ves Request ﬁgﬂﬁﬁ
el wn Request fana1amsanau Data Structure Request 4l 9 flnzgn Map el
Ul U Java Object vy fagriin1si5enld Method buildRedemptionOrder TuPackage

hitrustResponseService Liev1N15d314 Response Tinsemugluuuniesnsamsudandu

RedemptionResponse buildRedemptionRespon

'g“dﬁ 4.32 nLans buildRedemptionResponse Aelu hitrustResponseService
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g“d‘ﬁ 4.33 AINUEAY createRedemptionOrder Aelu hitrustOrderService

Method buidRedemptionResponse A1elu- hitrustResponseService e Buusnaziin
A9As7d0U PortfolioNumber w93 Request tu 9 fewiioglu Blacklist vdoli winagly
Blacklist Aiag¥11n15 Return HTTP Status 406 “Not Acceptable” nduly usimnliaglusienis
Blacklist Aazisun1syhause Tneadie Object 989 Redemption Response s waawimis
Sunld Method createRedemptionOrder T Package hitrsutOrderservice Werin1sadig
Transaction wes Order Hu <, 9niule Method startkafkaThread Qﬂﬁaﬂi{f ﬂ’]iﬁ’]ﬂ’luﬁlzgﬂ
wUseandu 2 Thread, Thread wﬁagﬂmwmalﬁ%’uﬁmaumsm Message U84 Kafka Topic
fitun Tae Thread Sesdunufidedionariuly 10 faddunit daudn Thread axdinihifly

1984 Response nduluds Controller

4.2.5. Authorize Transaction

gﬂﬁ 4.34 ANWLERAY transactionAuth A8ty HiTrust Order Controller

dlofinnsds POST Request 117 URL “/transactionautherisation” Request aggn Map
1169 Handler 719 871 transactionAuth T Authorize Transaction vJuiii 89 Method 7 $u
Request a1y Data Structure Tu TransactionAuthRequest ag Return Http Status 200 nauly

WINTIU



56

4.2.6. Create Blacklist

g“dﬁ 4.35 pnwand addBlockedAccounts aAnglu HiTrust Order Controller

Boolean checkBlacklist(String pertfel

'g‘d‘ﬁ 4.36 NaERd Method addBlockedAccounts amelu Blacklist Service

dlofinsds POST Request 177 URL “/blacklists” Request 3ggn Map 11849 Handler
#1071 addBlockedAccounts Tnsassaadi Request Body 73 Data Structure aissffudirmunlsy

warldilumning 1ndufagyinnisiSen Method addBlacklist lu Package blacklistService lag

'
=

n1elu addBlacklist AagviansiSenldmids saveAll 910 repository 8nas i oviin15TuTN

Qe

579115 Blacklist in@anns
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4.3 15911 Unit Testing
4.3.1. 598015 Testcase HazNan1NAgauUd9 Mock Calastone Service

Mock Calastone Service lavinn1snaaauuwuy Unit Testing Tagld Junit Tun1snaaeu 4

579015 Testcase hAHNARIH

1sec611ms

OrderControllerTest (com.ssctech.lyric.mock.ctn.controller)

createOrderTestFail
rejectOrderTest
getUpdatedOrderTest
acceptOrderTest
rejectNotFoundOrderTest
acceptNotFoundOrderTest
ithUpdatedTest

CCess
hFxDetailsTest

OrderDetailFoundTest

getOrderDetaillMotFoundTest

buildConfirmDetailTest

buildSubmitDetailsWithAccountidTes

buildRejectDetail [est

UM 4.38 Nnwand Testcase 9849 Detail Service LagHan1sNaaaUy
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Import Tests from File...

ResponseServiceTest
buildOrderResponseTest

buildOrderDetailsResponseTest

identifier

jAccountTest

g‘dﬁ 4.41 ANLLERAS Testcase Ua9 Transaction Service WarNanITNAg@DU

4.3.2. 978N13 Testcase WasnNan1INAdduUYBY HiTrust Integration
Mock HiTrust Integration lavianisnageuiuy Unit Testing Taaly Junit Tun1svneageou &

579715 Testcase hALHNARIL

HitrustOrderControllerTest

addBlacklistTest

transactionAuthTest

gﬂﬁ 4.42 n1NwaEN Testcase U89 HiTrust Order Controller LagHaN1IVAEdDU
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vice. hitrust)

HitrustOrderServiceTest
builldTRANFINSValue

createSubscriptionCrderTest

createRedemption

builldCTRAC TValue

SUN 4.44 auans Testcase ved HiTrust Order Service LagHaNSNAGBU

HitrustResponseServiceTest
buildSubscriptionRespc

createSubscriptionOrde Account
createRedemptionOrder\WithBlacklistedAccount
buildRedemptionResponsefest

-endMessageTest

gﬂﬁ 4.45 ANLLERY Testcase Yad HiTrust Response Service WagNan1snasadau

SystemMessageScrwiceTest (com.ssctech b ric.mock.ctn.service. hitrust) 169 ms
createSystemMessageTest

createSystemMessagelistTest

gﬂﬁ 4.46 NNLLENY Testcase Uad System Message Service LavNan1inA#ay
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4.4 n15%1 CI/CD

Summary

@ dt204015 pushed o 2c322ef Success

lyric-services-boot-snapshot.yml

@ publish
@ trigger-dev-deployment s © trigger-dev-deployment

@ trigger-test-deployment

© trigger-test deployment

gﬂﬁ 4.47 NMWLARIYDINIININUVDY Workflow Spring Boot Snapshot

@ FS DevOps | Java CodeQL Analysis FS DevO; a ieQL Analys 4 Re-run all jobs

() Summary

@ dt236073 o 4cc6at8 Success

java-maven-codeglyml

@ codeql-analysis

JUN 4.48 AnUaR9YBIN5NURY Workflow Java CodeQL Analysis

18991RIUN15 Development, Automation Test kag Code Review 138US0ELLAY fay
%15 Deploy Mock Calastone Service %ugj DEV Platform lmsnisvia I / CD w1 GitHub
Actions Taefludiumaunisin ¢ du ledianstdau Workflow 2 s léiA Workflow Spring Boot
Snapshot Wag Java CodeQL Analysis dlonszuaunis C Havwds nasvi CD f‘ﬁ:%lﬁﬂ%{uﬁuﬁ D)

fifle Service flazgn Deploy A Platform vdtaIniin1svia CI taSeauysal
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uni 5

AjUNan1sIBuasUaLEUB UL

5.1 #5UNan15IY

'
a

luszegian 6 Wnaudy

[

aviladloniaid13iulasanIsaniafinwAun1aus v oaLed
wourd walulad $1fin Wewaulilaswesiasiaesnisiaunes Calastone APl way HiTrust
Tnefigauszasdiiieananlisrsdnauannlunini Calastone Sulussuunisuenidianvaaes
T4ua3eiu Intelligence Service wax Event Messaging Service Snstadaufideymitladanunsath
HiTrust Fadusguuiilalannsaldaulduu US Environment ianldlunasnaasudndae Tne
nsvUauNIBhauazEusutuile Intelligence Service 1¥$udiaya Order 910 Calastone ANty
Intelligence Service a¥11 Order ﬁimﬂﬂizmamaLLazﬁﬂ&fa%’ayjaiﬂﬁﬁ HiTrust 1l HiTrust
@iudayanin Intelligence Service fivzin1suszananauaszas Kafka Message TUgs Kafka
Topic Vldl Event Messaging Service Lsﬁlaum'aaq' LLﬁzLﬁ"@ﬂi‘UﬂiSUQ‘umwﬁ\‘mu Intelligence
Service fiavdwayniilesuiananiug Order 7 Calastone dwnsudtuusn awiunfudesined
melUlunisvageuiohifissuuass Mock Calastone waw HiTrust Integration 3ainsufideym
Tudruiuuazsransnszuaunisyiauinsndu Inelunswauiduassiauiun Spring Boot
Framework 83184 Framework fitnglunisadns Web Service #0151 H2 Database dadu In-
Memory Database LUs1as19g1udayad msuldeuluseuy saulufiansin Kafka wranlaly
n1sfunazdatonasendg Service Aae ludiaureenisnin Automation Testing Fulgviinns
nadauLUY Unit Testing Ingld Junit lunnsvaaey wenannigaldi3sudnszuiunts Deploy

Fuamug Platform lagedevidnnis CI/CD Bneiag

5.2 UDLEUDLUL

Tumshaufnasnudgmizesniuiuazyszaunisaiilidiioame saudsrailiduiu
fumelwladildineld vilideddnarulumsduaiuazyiainudale Snadunniy
seuneuluMsTheumans q At Sesusiuiendile Anwimanuitiumalulagivg o
azifensnluidndunazssingefanisvey anadanusgisasifenseunsu ey

Uszansanlunisvitnulrunniu
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Spring Boot Team.Spring Boot Reference Documentation.[aaulaﬁ].l,md\‘iﬁm :
https://docs.spring.io/spring—boot/docs/current/reference/htmlsingteﬁuﬁmﬁ'a 8
RA1AL 2022

Saritrat Jirakulphondchai..[Spring Ep.01] Why Spring ?.[aauiaﬁ].l,mdﬂ‘ﬁm :
https://saritrat.medium.com/spring—ep—o1—Why—spring—5e2bcc0d9dfa.ﬁuﬁul,‘ﬁ'a 8
RA1AL 2022

Teerawat Amornrattanakij.Spring Boot ﬁ15ﬁ18315?.[aaulaﬁ].wdaﬁm ;
https://medium.com/@Teerawat.amo/spring-boot-
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duduile 8 nanal 2022

TechTarget Contributor.Spring Framework [oawbatil.uiasfiun -
https://www.techtarget.com/searchapparchitecture/definition/Spring-Framework.
dudiile 8 nanay 2022

Kafka Documentation.[gaulati]. wnasisn ;
https://kafka.apache.org/documentation/.ﬁuﬁmﬁla 8 AanAu 2022,

Neng Liangpornrattana.Apache Kafka aﬁué’t‘éuﬁu #1: Hello Apache Kafka.
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B8Y%959E0%B9I%89%EN%BE%99-1-hello-apache-kafka-242788daf3c6. Audwiilo 8
RA1AL 2022

Baeldung.Spring Boot With H2 Database [oulaif]. uasdian -
https://www.baeldung.com/spring-boot-h2-database. duduiile 8 na1AL 2022
AmiyaRanjanRout.Spring Boot — H2 Database.[aaulaﬂ].wéﬁﬁm :

https://wwvv.geeksforgeeks.org/spring-boot-hZ—database.ﬁuﬁmﬁ'a 8 amu 2022
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What is Postman?.[aaulaﬁ].l,mdﬂﬁ'm . https://www.postman.com/product/what-
is-postman/ Aufuiile 8 naneu 2022

Parikshit Hooda.(2022).Introduction to Postman for API Development.[oaulatil.
WAETian : https://www.geeksforgeeks.org/introduction-postman-api-
development/ duduiile 8 nanAs 2022

Shinji Kanai.JUnit: A Complete Guide [oaulati].uvasdisn -
https://wvvvv.headspin.io/blog/junit—a—compLete—guideﬁUﬁuLﬁa 8 »anAu 2022
What is IntelliJ IDEA?.[oaulai].unaafian :
https://www.jetbrains.com/idea/features/#:~:text=What%20is%20IntelliJ%20IDEA
%3F,on%ZOall%ZOsorts%ZOof%ZOapplications.ﬁuﬁulﬁa 8 AaAu 2022,

git - the stupid content tracker.[aauvl,aﬁ].t,ma'dﬁm : https://git-scon.com/docs/git.

duduiile 8 natAw 2022

Git Hugiugn 9 suluwdifies leeuler]uvasiin
https://www.borntodev.com/2020/03/30/git-
%E0%B8%IE%E0%B8%BT7%E0%B9%89%E0%B8%99%E0%B8%90%E0%B8%B2%E
O%B8%99%EO%B8%AA%EO%88%88%E0%88%94%EO%B9%86/.§U?’911‘LJL§8 8 aAY
2022

Chris Richardson.Microservices faazls lgesl ?.[aaulaﬁ].t,mdﬂﬁm ]

https://aws.amazon.com/microservices/#:~:text=Microservices%20are%20an%20a
rchitectural%20and,small%2C%20self%2Dcontained%20teams duduiile 8 AAIAY

2022

Microservices.[gaulati].unasiiun :
https://www.borntodev.com/2020/05/22/microservices-
%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD%E0%B8%B0O%E0%B9%84%
E0%B8%A3/ Aufuiile 8 nanau 2022

Microservices.[aaulati].unasfiun ;
https://www.borntodev.com/2020/05/22/microservices-
%E0%B8%84%E0%B8%B7%E0%B8%ADY%E0%B8%ADYE0%BE%B0O%E0%B9%84%
F0%B8%A3/ Auduiile 8 nanau 2022
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What Is A RESTful API2.[eaulaw].uasiiun : https://aws.amazon.com/what-
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Sakul Montha REST #u RESTful API sinafuuzsa [ooula] umasdian ;
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0%B8%99%E0%B8%99%E0%B8%B0%E0%B8%A3%E0%B8%BI%E0%BI%89%E0%
B8Y6A296E0%BE%B 1%E0%B8%ST7-2c70c42990e3 Audiile 8 namu 2022
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2022

Paul Kirvan.multithreading ufuiilo 8 RanAL 2022,310

https://www.mindphp.com/forums/viewtopic.php?t=36677

Multithreading in Java - What is Java Multithreading?.[aaulaﬁ].t,méﬂﬁm ;
https://www.mygreatlearning.com/blog/multithreading-in-
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the%ZOprocess%ZOresources.?mﬁw,ﬁla 8 panAy 2022

TechTarget Contributor.Unit Testing.[aauiaﬁ].l,ma'aﬁm :
https://www.techtarget.com/searchsoftwarequality/definition/unit-testing. #uAu
510 8 ganAw 2022

pp_pankaj.Unit Testing | Software Testing.[aauiaﬂ].l,mﬁflﬁm :

geeksforgeeks.org/unit—testing—softvvare—testing.?mﬁuLﬁa 8 fanAu 2022

Suppawat K.CI/CD foazls? 4781 Developer vinsudrsaulduinaunn
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AMANUIN N

Asfnag Intelli) IDEA

Funaun1Inllanuazfnne Intelli) IDEA
1. Uil Website https://www.jetbrains.com/idea/download antiuaiilluanda

Anfalusunsa Intelli) IDEA Tnerdenidu Community Edition

Download IntellJ IDEA

Windows macOS - Linux

Ultimate Community Edition
The LeadingJavaand Kotlin IDE The IDE for pure Javaand Kotlin development
Free 30-day trial available Free, built on open source

JUN 5.1 wtinatlvan IntelliJ IDEA

Double-click 1Wnluiilua Intelli) IDEA tiiai5un15AnAs kagnads Next tieaidunisse
anNundmsudnma Intelli IDEA anntuna Next tian1tiuni1s6e

nady Install wazseaund1 Intelli) IDEA Ansedisa

U1 _ =TS

1319 Intelli) IDEA fAndadisa Tusunsuaznsoauldanu
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N156519 Spring Project @78 Spring Initializer
%I'uﬂaumia%"m Spring Project f2e Spring Initializer

1. d@rluiidules https://start.spring.io/

@ soring initializr

Y e-G @ 1 O Kotin O Groovy

O Gradle -Kotlin O Maven No dependency selected

Spring Boot
O 3.0.3(SNAPSHOT) @ O 2.79(sNAPSHOT) O 278

Project Metadata

Group com.example
Artifact demo
Name demo
Description  Demo proje

Package name com.example.dem

GENERATE 3 + «J EXPLORE CTRL + SPACE

U7 5.2 nwsanaviiiiiu Spring Initialiizer

2. L@BnNUNEIMSUARAY Intelli) IDEA 9701 UAR Next LaaH@unIs#e

Project Language
O Gradle - Groovy ® Java O Kotlin -~ O Groovy
O Gradle - Kotlin @ Maven

Spring Boot
O 3.03(SNAPSHOT) @ 302 QO 279(SNAPSHOT) O 2738

JUN 5.3 anuansdiuion Mwwag Spring Boot Version %84 Project

3. NIUA Metadata U84 Project waglaen Version 984 Java
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Project Metadata

Group com.example

Artifact demo

Name demo

Description  Demo project for Spring Boot

Package name com.example.demo

Packaging @ Jar O War

Java 7 £) 11" @hg

JUT 5.4 amuansediuinvun Metadata waziden Java Version 984 Project

4. np Add Dependencies tilpilantnmnsd1msuLin Dependency Ainesnsialy Project

Dependencies ADD DEPENDENCIES... & +B

No dependency selected

g‘dﬂ 5.5 AMLAA3EIU Dependencies U84 Project

5. 139n Dependency A8dnN13

Press 3 for multiple adds

Spring Boot DevTools
Provides fast application restarts, LiveReload, and configurations for enhanced development experience.

Lombok
Java annotation library which helps to reduce boilerplate code.

Spring Configuration Processor

Generate metadata for developers to offer contextual help and "code completion" when working with custom

configuration keys (ex.application.properties/.yml files).

Spring Web
Build web, including RESTful, applications using Spring MVC. Uses Apache Tomcat as the default embedded

container.

Spring Reactive Web

JUN 5.6 anuansvindgmiuliiy Dependencies

6. \leRsAvnegasands naty Generate Livaa319 Spring Project
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