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ABSTRACT

Time Series team works with managing the data. Time Series uses Regression
testing for testing components. In Regression testing client requests data from
datastore called “Query Engine”. After 30 days from created date the data in Query
Engine will no longer available, so we created the tool for recording the data from
Query Engine and reply the data from recorded file to client. This tool is called
Pally

Besides, Time Series has developed the component called “Time Series
Cloud Cache”. Time Series Cloud Cache’s purpose is to improve the performance of
response time. To prove that we do the experiment called “Single Response Time

Test”.
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2.1.1 Docker Image
Docker Image HuSsuiaiioufufufiuridetves container Fameluidui
axUszneuluse Application uarlndsns q ldvinstindslfiftensldaudmiu service
fu uoNIINTSaaun5ains confic A9 9 §1mFU environment uazA1dY 9 ag
Docker Image f?ummm pull 411310 Docker Hub Feazd image ﬁw%’auwmummmé

vangUszinn muuagidauaszidoniduild uagldemuesdanansoaiie image Tnidwiy

T¥uesladnaie

ubuntu 10M+ 10K+
l
Updated 21 minutes ago Downloads ~ Stars

Ubuntu is a Debian-based Linux operating system based on free software.

BM

Container Linux IBMZ  x8664 ARM PowerPC 64 LE ARM G4 . 386 Base Images  Operating Systems

busybox 10M+ 1.7K
|
E“‘%q" Updated 21 minutes ago Downloads  Stars

Busybox base image.

Container Linux 386 iBM Z PowerPC 64 LE x86-64 ARM ARM 64 Base Images
alpine 10M+ 5.8K
Dapne Downloads Stars

Updated 21 minutes ago
A minimal Docker image based on Alpine Linux with a complete package index and only 5 MB in size!

Container Linux ARM EMZ 386 ARM 64 PowerPC 64 LE x86-64 Featured Images Base Images

Operating Systems

MAGE @

redis 10M+ 7.6K

redis Download
‘ Updated 21 minutes ago ownloads Stars

Redis is an open source key-value store that functions as a data structure server.

Container Linusx Windows 1BMZ 386 ARM 64 x36-64 ARM PowerPC 64 LE Databases

node 10M+ B8.1K

loads Stars
nede Updated 20 minutes ago Downloads Star

Node.js is a JavaScript-based platform for server-side and networking applications.
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python:3.7.4-s1lim
jusr/src/app

requirements.txt .
pip install --no-cache-dir -r requirements.txt

webService.py

config.py .

Config.json

model ./model

InterdaySummaries.csv .
InterdaySummaries GW_to interday.csv .
InterdaySummaries GW_to TSCC.csv .
HttpRestUtils.py .
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2.1.2 Docker Container

Docker Container 1U3gutailaufiug container 11 Docker Image UutUSgu
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Welvianansaldanu service NdoanslalaeiinugIunian image 1y 9 lag Docker Container tiu
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Docker Compose 1at) Docker Compose uu%agm‘[mqasmwu yml MURUINAIIEAU script 7
W1l FuLieas19 container lngazdins config A1@14 9 to1lin18lu Docker Compose nau

wa1 W TLAINUELAINNIINS start container kUUUNRTULDY

Vv"lumes
- “./data:/var/lib/mysgl”
snvircnment:
MYSQL ROOT PASSWORD: 1234
MYSQIL, DATABASE: testhaha

restart: alwavs
volumes:
- " _Jdatamongo:/data/db”
ports:
- 2701923017
phomyadmin:
image: phrmyvadmin/vhemyadmin
rt

w
o
bt
o
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2.2 Linux
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zuuUHURN I TmuTuuanlildeulans (Open Source) AuAIUMUIBYDY Linux
WE2T34 9 e Linux kernel 1138 operating system kernel &whwthfidusnanadese

5911719 hardware wag application [iBUIMNTIANTT resource Niloglivungay

Y
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AN 2.7 AW Linux kernel

duUsEnauTes Linux operation system

«  The Bootloader: utiidnn1si304n13 boot ves computer

e The kernel: iW3suLatioud1Benues “Linux” ims1zfufiesyuudiunansiivimei
SAnsmineAnsang q WU CPU memory waw gunsaiselasusng Wu layer Anand
aglnafiu OS

e Daemons: Wuduilhnuegidamea (background service) LTNYIATUAIUATEWIN

71 boot wag 15u login Wgszuy

R
o a o [ v

e Shell: Aonsviraurasmdsiminlianuisaniuauuazdn1siIunSRNRA S Ny
&Y
e Graphical Server: LHusruunvelaSunISIERINaULaD monitor
e Desktop Environment: Apdufl user 1991uass FeiiliidenlivanelnedeifAoyn
: . 1 o o [ 1 % 7y
¥4 application #1949 NYATINITINAY LYW managers configuration tools web
browsers games
: . . a aa a Y] o Ty ¢ a v
o Applications: Linux 3 software NUAMUATNNEABINITAUNIAIAAGL Linux lasu
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Ubuntu Linux Aagdl software center Ain apt Al4lun1s download uag AAMY

application mﬂ@uéﬂmd

AN 2.8 NINFDE19N15 9 Ubuntu

2.3 Application Program Interface (API)

Application Program Interface (API) A9 ?iawmmm%wiaszw&mlﬂ%muﬁu server lagil
Usrasdielildnusunadsdoyaiu server 16
2.3.1 Representational state transfer (REST)
Representational state transfer (REST) Dunisadie AP wuunilalaeld

PEANISLLUU stateless Tufaazlill session T9619910 Webservice huudy ¥ WSDL ag SOAP



15¥1197u% 94 RESTRUl Webservice 1201/ UR/URL 1849 request @vunisfumniuay
Uszananaudmeundululiildanuluguuuu XML HTML w38 JSON lagagld HTTP Protocol u

v

Assunazdsdayaseninggldaunas RESTFul API 8D

HTTP Request

A 2.9 Amlaseasnawes HTTP Request

e Verb - 1Wuduved HTTP Method Tngasdisl
HTTP Method

o GET - fieUayaa1n REST API
o POST - a$9tUoyalu REST API
e PUT - uiledeyalu REST API
o  DELETE - audayalu REST API
o UR - Hufletuestoya
e HTTP Version - uan version 484 HTTP Aiazldfeny 1y HTTP v1.1 Judu

Y1 1

e Request Header - l§ifiupn key-value 984 header \iteuandeyagds 1y format

Y

Y93701a body
RV

U

e Request Body - dudaya content 1704N159% request
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Client sends a request HTTP methods Server sends a response

Mndl 2.10 nwns3u-dedayaseninegltaniu REST API

HTTP Response

Amd 2.11 nmlaseasnawas HTTP Response

e Response Code - naansn1svhanuluszdu HTTP lagaguaniaglugvesay 3 vian

fransaslUl

, Code | Message‘ ‘
200 OK
201 Created
204 No content
301 Moved permanently
302 Moved temporarily

11



400 Bad request

403 Forbidden

404 Not found

405 Method not allowed
500 Internal server error

AN5199 2.1 a5auERa HTTP Response Code

o Response Header @1uv84 metadata fil4liudn key-value v84 header

e Request Body d@udayanadns content Tu REST

JSON
1
"Ipt: gt
"Name”: "M Vaggas',

"Email": "m.wvaqgas@gmail.com”,

“"Country”: "India”

AML

<Person>

<ID>1</1ID>

<Mame>¥ Vaggas</Nams>
<Email>m.vaggas@gmail. com</Email>
<Country>India</Country>

</Person>

AT 2.12 A miIeENe HTTP Response Tuguluy JSON uag XML

2.4 AN Java

X o o v ) a 1 a
M9 (Java programming language) Wunwldifsulusunsudeing Soniileled

(OOP) 88311371 Object-Oriented Programming aglusunsuidsuduinuuazgnasaliniely

(7
Y

Aand (Class) JsluusiazaaranzSundruimdulusunsumaituiiusen (Method) wiangAnssu

(Y]

(Behavior) lnevhluudazilSeuiisupanainduing wiazingauisainginssuieduldunung

12



nsnlusinsulsEneumevae ingusenatenanaun v asvililusunsutuliauanysel
uarmﬂﬁmmmm%gﬂﬁwuﬁumﬂﬁmmsmaq%’ugﬂwaawawﬁm%ﬁﬁﬂ'm,%amiaéul,maiﬁm
adnae

o/

wuIAANISWEULUSIN SN IRG
maTeulusunsudumieunsnunguuesing (Object) lnsudaznguuasingazegluguves
Aand FausiaraanaeadinuaniFiviiounteunnsaiuly drelud
1) Encapsulation 1dun1ssiunguuesoyaunasnguuediusunsy
LWE)W]ﬂ’]‘JUﬂﬂEN‘U@EJa IngldAdiisa laun public private Way protected
2) Inheritance WWunsilAnnduuildiva luguuuuresmsiinana
Angvihmsuszmalumhmsuiulsadeudlalmandunadlml illifeasusudeuldn
Tuaditovun AanaireUszndliuds Benin Aanaul (Superclass) aanaludfiintu Sondd
AAEaN (Subclass)
3) Polymorphism tHudnwazvenisviaiuretsesuidng @mwisa
wiseanlalu 2 dnwuy
3.1) Overloading Wuntsivuaguasdlianisoasrawseadoiorfulieglu
Aanalieniuld ulwsentuszfesdisruaumsfivesfimaeiu viedsuauwhiuus
ATUAAUADE
3.2) Overriding {un1sinvunauaudf fuwdoufunisduneniurenaid lay
AMuAliaNNsaas LS AYaIAaTEgN ﬁﬁﬂ'ﬁ'aLﬁmﬁ’u’[,ﬁaeﬂuﬂma@mﬁ’ulﬁ WAL

AAUUILADITINUIUNITIMADINANIAU MIBHINUIUVNAULARITAN LAY

RANNTITVINUVBINTIYIAI

nMwadunwngnideuuauwaasauien usanunsainluldlatussuudjuosnis

[y

AidnwuzAuana1siueanlUls Inenszuiun1svinuazisuaInnIsilReuseselan (Source

code) Wulndniunanate java wdrviinisaeulng (Compile) Winaneiluarnludlén

(Java Byte Code) Lﬂ‘UL‘tJ‘uu’maﬂa class Tumsldauazthlnand Juuuana .class 1WNT
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ee
e

Yo ¢ A & 4 o v v = & P
roulnalviiugunsainsassuutu 9 wediluldauls lnen1sileuniwanntu asdeadiyn

WAL TUSLNTUAI®IA1IN 138077 LaALA (JDK ) 8831910 Java Development Kit

UaRVDINTEIAI

1) mweniduasiaiuayunsdeulusunsudeing wangdmiunsiam,
syuufifiaududou

2 mwmamsahluldlEfussuuoRnnsiunnseiuld Tnglidoshnisasuilas
uhlovdeiududnloae

3)  A1¥INNANTATIIABUANURANAINLUEYIINSWsulUsunsuegld vin
TanunsouslodeRanandulsviud

4) awaianududeutiosnitnnwdu o wu Cr+ deiisuifisusiunuldaudiasd
§ruiitesninniw Ci+ dwaliiAndefnnainlsiesniy

5) mwignesnuuuiliiianulasefgendudizuusn vlihilaldimslinmen
Nuns@eulvsunsuasiinnuvasndeaddunisinluldeu

6) mwnmausodaulslaglifeadealdiu ewniiledd (DE) woundwdu
3503 (application server) wazlausis (ibrary) f1e q Wianunsalduldias trean

Alganglaundu

Y9L38U89N1912191

sy

1) awaniinisheniidininnindu q luewssmsaeulndlfnmsenwanniiinig
waddnarafunesnanteuisulanfunwiveaniednit vlvduneunisviaudl
wnndn luvaefinnwdu 9 wu Crr ansareulndudaldiunwiededdiae ldnsld
M monldiingfunsvauidesnisausing,

2) n3esdlenldlunswauilusunsuaronaldanunsavihauldaluuiansyhay il

AWgUlUsUNTUARNINNSAAIENTULLeY vibiEs I lunsinuInTy

14



2.5 791 Python

w1 Python \Wunwildlunisideulusunsusesivas af1dlae Guido van Rossum

wavgnineunsasawsnlul 1991 Python Wugnad1esduuiainaiw Ciduniwinuy

interpreter lngaanuuuliguldnladiedu uaslassaivesnwiuiivigideudilaldnld

Tngldussiantoaninniuwn C++ wag Java w1 Python tudu OpenSource iloustng
°o § v - ° 9 Y 5% o 19w

PHP vinlinAuaunsafnazd Python iniaunlusunsuveasilanslagludeademlddng

waza1udu Open Source vilfiaudnundefiuimuili Python Sruaunsogedu uae

Tdulaasuauiunnanuusu

2.6 Scrum

Scrum (an5u) AensiinunAalun1sviinauiuy Agile (91198) iufuRnudunou

Y (%

299an5u WeszyTymnianududou Wasullaiuos [N A INII0dILDUNENS AT

3

pavAUDIRaNISAsULUaITRATUlADEN959AL5

[

Scrum Hanweuy 9l
o laldudiou
o Wladne

o uwrgnnazihluldlasgrediungy

IQUszAAYaY Scrum

o MUUATIANILAZANNAINISVDINANS U axlsAdsEl azlslialsd
o LNAMAINGN TN
o AWAUNARSUTLATIASILAZ UDIUNNTY

1500
L3 4

o 2M708MsIENU(LIfe cycle) YaInARSNTINETEY

vnqwij Scrum

Scrum LHuAsUIANIINYTEAUNSllanIe NlAeaeileinase (Empiricism) 1ng

Empiricism 3¥n3nauiuuld uanUszaunisalnsaaznisdndulaviandiudsvinng 1ne

Y

7 Scrum wusmsvhaudugig 9 waziinasuiintuedereiiio vlvnisaianisal finanu
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wiuguagdnruauANGEeig o lasnde Tun1smuaunsvitaukuy Empiricism Ian

3 Us¢n1sAe

1:

£ <@

AlU3elE (Transparency) fofinazfaaiunmanlauLasttlanseny nsgu
Weniy lfnnuvanesiaty wu Jenuvesininauasa vaneis msudnada vse
NAnuarnadeUIase vise lisumsidususes e dweulndldua desdenuuasen
asbmdlanseny

N130197980U (Inspection) ADNITUINAEWSNITALTUAINTINAN 9] VBIANTY
(Scrum Artifact) 3nnsaadeLay anaIuTsamLiif sl ivdolsl

nsUSuABY (Adaption) Aamnnadnsliilulumuiirmun asdesusuiuasuns

Ay wiedwaunsnensild iveliussananuiinuavselndifeslaunian

A ludiuansy

ansumunzdmsuRuvuIaanInsauUsudl Aaul wastudsunuas aundnluiy

ANSUADILANUAIUNTONUAINVAY ANUNTOUSUISHAaTAMLTUUiULedlesauTnnelufy

aunsamunlelamlaies Ingliddessenutismvdoainuaniiu lneusznousme

1. Product Owner

US53N Product Backlog Tvidalau
JnaunudAyuesiulu Product Backlog wazanunsnesuneinnale
Mlniunlaseazidenves Product Backlog nseriu

PMAALNANITAHUUIATUS L ANS N nunTu

2. Developer

aundnilsuau 3-9 Ay Wielfanunsasussinaunuldlidesiuly wazldidenadlu
nsusrauauanniuld

WAL TUALAWHLLe L

laifinsuveiingesnelafiuimundn 1wy iveenuuy Aunaaeu
AUNTNTLLARLALILTANMUEIUITORNIENIVBINULDY WU AUEINTAIUNNT
9ONUUY WAALSUARTaUNUInTuvessTin mnausonuuyliasaveTiuden

YN USURNYDU

3. Scrum Master

binudluanSunasiluldldegnsgndes
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o PwwaensaiunuluTunauRIg 9

1a

nAseduusuuluRusellRse iy

°
eu.lle

o Plvvuinlaveunva @R N

User Story
User Story Tddmsuseunnudoinisvedlalidaiau uagssyinusinimmaaauin

a

NARAUNTAN

7 o a

AuNTuLneUaUBIrNEaansldas 3oyl Tne User Story idgeevinl
Developer Wlaalay (Scope) apsnuldndstniauitorlsmiisideiudfdosiaudu uas

o 9 P Vv )
azlsnlainendad Weazlalifaadenantuniswmun

Product Backlog

[ & 1

suianafiFesinitoRaundnfust daulngfondeuluguuuuyes User Story
Tneiiseasidenvesnu nasinsageuny msusefiupududousazinanideddlunng
Waundae iewaulalanazdweunds erawansuivangléumuniunazyiuuse
nanSauaifiudiy Inewdoudu User Story Tuad 1o Product Backlog finnsiudsuuyas
Product Owner azfasdniFsenudrdnivg wazuilusteasidunves User Story il

AudAgyadlinsaudmsuinluiaulaviui n13via Product Backlog aziin1siuaeunuas

1 o 9] o Y a o ¢ v Y
YLIDY € W'HJﬂ?qumaﬂﬂqisﬂ@ﬂéﬂ%uagmaqﬂLwalﬁwamﬂm‘ﬂ%@\jLi’]@aUﬁu@Qﬂ'ﬁqﬂmaﬂﬂqi‘lﬂ

Y

]
a

WNTEn

fanssuvasaniu (Scrum Events)
msvihAanssuesaniutielFnsidunuduiuneudaau nsedeu Sanald wa

anmsUszauilidniu mavianfuasusznaulusmeianssusina 9 fail

1. MLAUEUIUN (Sprint Planning)
TngaziUensINakaUSuisanuansdy

1.1 l@anazyinauesls

e Product Owner agmvualtmunevesalsuiinazdwavasls wsvezls uay

Woagls vinlwiudnlandesviavduluuinaieliiinesls
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« Product Owner Ldan User Story 210 Product Backlog 4tasliiunsiuinges
vnutulnuinaiensussqlmunevesalsun

e Developer auionaIudl Product Owner W@onlilu Product Backlog 11d

U

LY

Sprint Backlog 83 ing1z33adnfindrnulafiansathluiaulavsedessenu

drudulasaneu wazUsunununfuanusawaunlaasaluadsuni

1.2 99NWUUITIEYIuagnals

o Developer panuuunumiafiagldlunisimunauusiasiy
o szyduiidesiuhneududueEhi)

o weunmmalnghdutunudn 9

o whmsUssdumnududeunavianiildlunsiannaull

o omahmansUsziliuindasesrnudRyvesulnil

o 9mafimssiesesUsunnlu Sprint Backlog fiu Product Owner Tusl minwuiinis

[ = 1A a
WHRUIUAITU EJ’]ﬂﬂ’)'W]USSLiJUl’ﬂUG\E]ULL?ﬂ

2. ansuuszaniu (Daily Scrum)

nnsUsERNUsEa1 U (Daily Meeting) #309192138n31 Standup Meeting ins1ilu
m*sé"aamﬁuﬂwqﬂunanégu q Tadaanluiiu 15 Wil wiuli Developer wasAMuAUNINLY
AMSWRAIUIIULAAY

o LNDRNSIADULALLAIANNAUNUNVDINULUAUSUN

o adunismadauyihanululsasiu

(%
=) °

o urazauwddliiumsIu Lherlsluludlenu 2 Sufherheglsdunda 3.yl
Antulunnswan

o wiliuvsumafnuduwnsnidaan

o mmuilyvriemsudsunlasidmarensussauimaneesauur o1adnusyyy

o A

nawhansuUsEI Ui NN uuRmae luadsulug Ineenadsuldasalauanu

L4 1

selundeunsndutiosninoanainausun
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| what dnd \jou i
| do vesterday?

- what will you |

work on +oday? {

Do \jou ;kaJe
2wny obstacles?

2R 2.15 AWFAL8E19N15I1 Daily Scrum

3. ITIVADUNAANGVDIAUIUN (Sprint Review)

m’mﬂ@mmﬁﬁmumazmemaé’wé‘uamwuluaﬂ%uﬂﬁuﬁélﬁmsﬁm(Stakeholders)
iesuiladeiausnuy waznumau Product Backlog flazvinelulaenndesiuloniauay
anunsadludagiu

« Product Owner aSungnilnuazlsiasansaliliasa
a o a nl a dy =< Add
o Developer afuemsaniiuau wazdaymiiintusmiaisnuily
¢ Demo NuNWanTuluaUsun
e AsanauAvesuiildifaNTuwasdenuNIrdseulrlAglY
o NUMUNSNENSNT AU 1280 LASRIED Aae
a e’q‘ -:i
o NUMUTAANIRAIALazERIUNSAITWRsUlY
N a a | ' °
e Product Owner a3ungauimwdelu Product Backlog tn3uns1 9 avvhezlsidu

Y

aauselluazaziasaiiols Tnegléiann Burndown Chart LWsiu
4. 93EeUNIALILIUYBIEUTUN (Sprint Retrospective)
As1vdeuUM e uluaSuiviauas weludewesiunu anuduiusansluiiy
A3 1Sesile annuwandenlunisviney Wudu
o uazauudliTiunsiuiaUsuiTiivasdiozlsiinway lfiths
. daddumnudAtyvemansznuresdeilifuarfesnisuuse

o Puauotumnslumsudledanlid ieiinuseavsnnlunisaiuauiasanunw

YDINANAUN
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o aguisniseiunisfiegldluaUiuidaluend) lngavaesaninsaianaionis
pudunuiuulml et USsuisuiuisafiuauiuuniwuu g
UsganSninuinninnu

e Scrum Master [Wsuluanugau By LashuAIUALLIAT

What Went Well | What Could Have | Actions
Been Improved f
blah, i ' Sey »_bhh-n;____i blah.. i o | sl s
[ | one l e BT . e Mioah | |2
| bh., | | bah. | | bk .
| bR ! e R
e blah... s
2 | { Bl | blah... j

| blah.. B v o

AR 2.16 AMNFA18E1INISVIN Sprint Retrospective

5. Yuaswasiden Product Backlog (Product Backlog Refining)

{ndinlsilaluausuilaglifiunnasiues semins Product Owner kag Developer

1Y

WeTL519a81d8nU Useiliunanlelun1simu ey wagdnanuANUEA U9

e Product Owner 85ung User Story #i19 ¢ Tu Product Backlog

o NuiddiunaddygsdediseasBenaliasy {iel# Developer a1u150
Uszifiummududeunarnanfigasldlunsimunnuldegiauiug

. Developer Usailiumnududounaziiaildlunsimuranu

e  Product Owner ihwnan1susgifiuandaednaduanudndglvl

e Product Owner aqﬂmuﬁmﬁﬁﬂu Product Backlog ieuifuauiivinluau3uv
Uaqtu Lﬁ@@'jmuﬁ”’wm%ﬁmum%Lﬁali (@1319014 Burndown Chart 438

Uszfiuannasiauile)

n1sinansuldiUsEanSAw

o ynausiwihwieussalmevesiiy ldldangvean

o WmnudAgivnulualiuineu

o fawmandueilumeigndes lideutym
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e UARMNADNUIVLANIT warAUINIelunIsYIeuy

e LAISHANTVNUYRIAUDY il LAazEuansavinauladasy

SCRUM PROCESS

Daily

Scrum r
2-4 :
week NEW
= . Sprint FUNCTIONALITY
s \ :
£ ! 0
5
E GBS
£ <
& <2
SELECTED e :
PRODUCT ol
I—- BACKLOG | RETROSPECTIVE [&—— SPRINT REVIEW

!/[]?!'

DINT 2.17 ATWLEAINISYINIULUU Scrum

2.7 Unit test

Unit test Aon1siaeu test Tudruanvadusunsuiianansinduyinaulaog1annns

o

1 Taen1sW@eu Unit test duaisvindgladionazly Weoudu nsedu kagiouanizaiui

o w

aimuiudnviuluden test gad1Aayues Unit test fio 13ou test tawigduilandl daulvu

o

e

Mduneusnvadian 1vn1s Mock Iae Unit test laimasil dependency Auaiudu o e
Wunswaseuissuuhnuneluldegnauysal wazgndes azuansainidmvaneiaudy

lalalusunsuwesiuatanTainTiualsyinudussuuaguanta

Acceptance Testing

System Testing

Integration Testing

Unit Testing

AT 2.18 ANLAERS Testing Levels
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unn 3

ASn15ALEUIUY
3.1 Polly

v A = d’{ o
3.1.1 nszurunmsiintalymiifinluvesssuumsiinuuageoniuussuy
2.1.1.1 e unlaszuuauLay

Fapnulanmgan nssu-dedeya fudslunisivds uae

! < A a [ ¥ [} k4
Component s14 ¢ Tusguu LNeagIaHy wazeanuuuleundaduldeg1agnies

Before

TCL Commands
Query Engine

response

After 90 days; Data in QE will no longer available.

A 3.1 Mnlanensyinauvessruunauyia Polly

=

3.1.1.2 Anwdyminilserudeinisvosld

viaudntatymuein13vin Regression testing Tngndeanitaing
Foyarfurnan 90 fu Feyayadandnazmeld yilhilevihnsvedeyadoundaifiszezinan
90 Suduly agvilildamnsntndayaui Regression testing l¢ Fafioe¥inn1sm13oN1s
Tuiindoya warennsadsteyafigniufinliidlefinstoswedeyalneglildodiegndies e

uwAtymiSesdeyanmelunds 90 u

3D ﬂi%‘U’J‘Uﬂ’TﬁLﬂi’]SﬁigUULLa‘éﬁ@@ﬂLW‘UiSUU
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3.1.2.1 MSAUTIVTINANUABINSVOI LHY

¥n151AY Requirement AU Project Owner TagaounIugni sl
Muiidosnis suuutlunsfvieyaiildain QF Tassaiwedrlamesivinnisiiuieyauas
mMedldlunstaunweundinduy ndsninisfiu Requirement 1a3afivin1seanuuuns
yhauveuaUndindu magldnudeanisilazlid feature ag 3 wuy A Replay Proxy way
Record Tnganunsnsey feature fifiosnslif application ¥isulu request daduluus
az request &ANLAYIINITAOUNIN UagmIANITINUTINTTU HTTP Request uaILUas
vJu TCL Commands 1ae EDP Intraday Web Service Hu Fusiive reqlD Hudsnedian
wmilowdulu TCL Commands Fadenld@auysilun1sszyin request Afuiinayle

application ¥aa5199ueEals

Query Engine

‘:l' o o =)
AN 3.2 NMWLAAINITNINIUVDITEUURANNU Polly

3.1.2.2 N1599ALUUNITHINUYDITLUY

Polly uazdisuuuunsvinaumiu Flow Chart wag Sequence-

Diagram fan wauasfoludl
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3.1.2.2.1 Flow Chart

Receive request
from user

Y

Extract data from
reguest

Does reqiD’s has pattern
of flag correctly ?

Y

set
Replay = faise;

Proxy = true; Set features
Record = false,;

Has file in
directory 2

Get data from QE

Return data fo
User

yes

Make error
message

M@

Write data to file

AT 3.3 AMnFlow chart Lansn¥i9uUes Polly
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3.1.2.2.2 Sequence Diagram

I lntraE | PollyMain k iPoIIyControIler E I RequestParamst lFeaturek I Polly
e : = v o -

ReplayE I PathCreator

1 1
' Request_ !

T 1 T
1 1 l 1 1
1 ' ' ' 1
1 Ll 1 | 1
| 1 1 | 1
! tart thread ' ' | ' '
1 - | ' ' ' [
1 1 2 1 ' Ll 1 1
- : Request string ! ! ¢ ! !
1 1 o | 1 1 1 1 1
i i | Request's parameters | i ' i i |
] 1 ' 1 1 1 1 1
| | Request's parameters | / i ) | !
1 | ' 1 1l 1 1 1
1 1 Features 1 1 1 1 1 1
1 1 L 1 1 ' 1l 1
1 1 | 1 1 1 1 1l
alt _J [if (isReplay)] | i | \ i |
' : Start Replay ‘ ' \: " | '
1 1 T T ) 1 1 1
' ' i Request's param‘eters | i : i
l 1 r T R0 | MR PTG S BIR R )I 1 '
1 1 1 1 ' 1 1 1
' | | ' 1+ _ Path ' ' '
' ' ' N S 1 \ '
4 4 4 4 il Ll 1 1
alt /it (filk.exists())] ) ! : ! : !
1 ReSpOnSé Ll 1 1 Ll Ll 1
Lt e i : : : : :
! : hasReplayed : : ! : : |
- . - — - - A ' ' '
- | '
L . . L ! L ! !
alt ) [if (isProxy || (isProxy &8 huReplayed.equnla(fa}w)))]: : : : : :
' | Start Proxy : : . . ) !
1 | [ | ] ' ) '
' Responsé Ll | ' ' 1 1
< : ! : : e !
" | qeData i A S Nl e i '
- - e —— —- e — - !
: : alt [if (isRecord &8 isProxy &B; huReplayed.equa‘;(false))] : : : :
! i IStart Record ' i | i i ‘:
i i i $ i | | | i
I l I 1 Request's parameters 1 ot | I
1 1 1 r ¥ |l ” 1 1
1 1 1 1 1 1 1 Path : :
: : : : ) : o 68 0 >
1 1 1 ' 1 ' l 1 i
: : : : : : : : alt / [if (!Files.exists(path))]
! | ] 4 A ! . ] ! Create directory
1 ] 1 ] 1 1 1 ' 1
Ll 1 | 1 1 1 Ll 1 )
1 1 1 1 1 | L 1 T
: : : : i ; : : | Record fil
1 1 1 | 1 1 ' 1 1
| 1 1 ) | | | |
1 1 i T i L i Li L

I Intra l | PollyMainj | PollyControlier t I RequestParamsL I Feature f

l Pollyl

Al 3.4 0w Sequence Diagram U84 Polly

2.1.3 ANSWRILITEUU

3.1.3.1 N15%U Request INE LU

Jlaruds HTTP Request TUliu Webservice wag Webservice fi

Wn1sulad HTTP Request Wu TCL Commands Tumana PollyMain agvinn1sasng Server

Socket Junitetdudoinislunisuaniudoudeyaiu Webservice dayailaazadlu

InputStream LLazsﬁlayjaﬁﬁﬂ%mudﬂma}zaﬁﬂu Byte array wag DataReader object EA!

wigudeyaineglu Byte aray
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=r(iStream);

[

AN 3.6 NMMNN5EI9 DataReader object Litegudayansuu1angldau

readData(input

A7 3.7 awniseudeyanieglu Byte stream lngmana DataReader

Tumana PollyMain fin1sld multithreading Iumi%’uﬁamamiaﬁﬁ
Algaun1nnIY 1 AES request Wnwseuiu Mlin1svinauves Polly Tulsias request
Antundouiunuy asynchronous ¥ildldaatlunisyauwes Polly Wetivane q request
Vimwmﬂﬁﬁ%’mwmaﬂuﬁm%aﬂdﬂLLUU single thread \flasannlalfaaselif request Aeuwii

uEsaneu urazass thread Tusliitenviuludiuvesdn request
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ExecutorService controllerExecutor = Executors.newFixedThreadPool (

>0l controller = : r(firstQeAttrib, da
controllerExecutor. (controller);

AT 3.8 MNN5ATNAIUT ExecutorService lieMvunduiu thread a4an

2.1.3.2 N15139n Feature Tun1s¥inau

157 Polly Jusnduloinazauseslsdy aviduntifivesia
Controller Mduddanisnisviauaes Polly Tngldfuusea o ﬁazﬂu TCL Commands
Faflnn5a419 RequestParams object Fuuniiiote1d1voafauUsAe 9 ﬁagﬂu TCL-
Commands wfvuaduduusane 4 ieldlunsianuluszuudely wasimue Fetaure
989 Request 1iu q v1lalnensle Regular Expression ’Lumiﬁmmjuﬁwﬁmqﬁ’ugmmuﬁm

Ievimsimuaenld ivelilangueidosnis

PollyController(H ib, QeDataReceiver dataFromClient, OutputStream oSt

H
' + clientTclString);
s(clientTclString);
e feature = 2
isReplay = feature.is
isProxy = feature
1 isRecord é

(isReplay)
Pc ay replay = eplay( , requestParams);
= replay.s

(isProxy) {
PollyProxy proxy =
= proxy.st

(isRecord && isProxy) {
Poll ord record = | 1yRecord(requestParanms,
= record. )
(isRecord){

s(Le

em.exit(

AN 3.9 MwAana Controller
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1S requestParams = ne 2 tP: s{clientTc

AN 3.10 21w RequestParams object

2% 3.11 AWFe819n15109U Regular Expression

ndnflamulsialrazinnesiaaeutoulunng o Wemvua
Feature 11aglwvinanusie Feature axlsung
feature = -e:z
| isReplay = feature

isProxy = feature.isPr
1 isRecord = feature.ic

testCase ==

isReplayEnabled()

isProxyEnabled()

isRecordEnabled()

A9 3.13 MNAsAsIvEputsUluiianIum Feature Tun1syinau
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3.1.3.3 N15¥1191UW84 Feature Replay

amaQ

-]

Brem 2ETA

~29T23159:40. 5640200022%,

126 13450,
€3

nuil,
nuil

null;
mull,

fulil

AWfl 3.14 MWA9819N1589 request agld Feature Replay

dla controller léinsa9aauudII1@n Uz 04 Feature Replay W
True Ingaznsiaasulaainflag ﬁagj‘iué’mﬂi x-ts-requestid T Header 494 request i
fldaududen Tnsiaruszsmdnaes Feature Proxy azegudnilegutingavea flag dndu 1
gy lianiuzaeg Feature Replay Uy True ndsannsIadeUanIULYDS Feature Replay
L&292¥1N"58579 object vasnad PollyReplay Tusin wazyinis start Tuduusnazyiinis
n329@0UI path ignadrsandaulsens q feglu TCL Commands dufiegluiadosudn
vel ddslsifazvinnisade directory Tusilval iterduillunaifvlndivuiindeyaitls
11nn15v9deyaa1n QF 4ndl path tuegluiaiesfaziiinisnsiaasudedniilidegly
directory #3aly fliifivzyinisuaninisudasiouuu console wAtNIwAEIINITEUTDYA

neglulvldtulagniseulndagyimihilaeaana FileDataReceiver
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+ "/" + fileName;
fileStorePath);

(file

filesize = (

fileData = > (fileStorePath, fileSize);
= fileData. 3
= fileData.gs
= fileData.

[] getDataSizeRaw()
getReadS

[] getDataRaw()

mwﬁ 3.17 mwAang FileDataReceiver
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vaanaulvdiasauds avideyaneudwielulvglinulasnana

DataWriter Ingvinnsasdayasiiy. OutputStream lUgaglday

.ﬂ’]Wﬁ 3.18 awAand DataWriter

3.1.3.4 N15%191UVBY Feature Proxy

) eade
€iy VALUE

BATSEC B BEAL
wtorioa Bric

b ¥ (3]

BETA v :’:5
L
niverse
s 1225@@ .65

ANA 3.19 MWA9E1INTES request Tagl Feature Proxy

ik



i controller léns19@0uULd9180 U109 Feature Proxy 1y
True Inen1sfidanuzaes Feature Proxy axiu True lody flag 2 N3l N3AMINGLAN flag
fiogllumuys x-ts-requestid Tu Header 84 request i flfanuiiudun tnsLav sz s1udn
¥94 Feature Proxy 9gaguaniiegdnainndnniignves flag §1.9u 1 sxvirlianiuzves
Feature Proxy 1Uu True uaznsdlfians e flag iusgreduilaildoglusuuuy “pollyxxx”
wiolulald flag luduus x-ts-requestid Tu Header 984 request Nagyilian1ug v
Feature Proxy \Ju True Ioigudu ilesnnldszyanuziduaiEudu madansdiliung
WudnS9InnsIadeUdnIu Ve Feature Proxy W&1323Mn158519 object 103AA"d
PollyProxy 3usn wazyianas start lunana PollyProxy axiinsadns socket object 3uan
dmsunmsdedayasening QF wag Polly Wazand InputStream wag OutputStream object

Puaninesu uavdslayasening QF wag Polly auaiy

¢ geSock = Socket(f

1 geIStream
geO0Stream

AT 3.20 AMWNISESN socket object InputStream object Lag OutputStream object

Wevin1sasne OutputStream object Waa Ag¥in1sas

TCL Commands U QE W1un1s OutputStream object

Dataliriter.writeData{qe0Stream,

At 3.21 A min1sds TCL Commands U8 QF sumns OutputStream object

#A99NNYINN588 TCL Commands lU83 QE ua9zviinissu
response NlAn1u QeDataReceiver object Inanelunaia QeDataReceiver 2g¥1N1581U

%aaﬁlamﬂ response ﬁagﬁlu InputStream udmUandy Byte Array

dipviniseudeyanlaiuain QF wi asvinsddayanlalud
HIFURIUNI OutputStream WagyinN15a31e QeData objet dwsuidutoyadmiunana

PollyRecord sinly
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.allocate

a

i 3.23 A Mmn15a319 QeData objet

3.1.3.5 N15Y19UYD9 Feature Record

asadg

Jl

AR 3.24 NMTWAIDE19N15EN request 1wl Feature Record Way Feature Proxy masmiu

lumana PollyController aziin1snsiaaeunauitlu request Huil

flag U94 Feature Proxy Way Feature Record #3alal Liip91nlun1s Record tusdnludadld
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Feature Proxy Laluta1doyaunain QE feuideavarunsaiinistunindeyaadlululg
ld lnwagnsivaauliain flag Negludiuys x-tsrequestid lu Header Y04 request #
Jldnuiudanineiarussdmdnues Feature Record agagwiniiagnasanves flag fudu 1

Azl an Uz vad Feature Record LU True

(isRecord && isProxy)
Polly record =
= record.

-(isRecor

Mui 3.25 AmnnsasavdeuReuluneuyiinisade PollyRecord wevinistuiindeyaila

910 QE

lunana PollyRecord taludunsnazinnisnsavaououidl
directory 1‘7{%1/‘1”1mnﬁulvdéﬁﬁuﬁﬂ%agaﬁiﬁmﬂ QF udu3ef 01999gynN15as 9
directory Fusniau §riudrfedld directory Tulunstufinlwdiaglnenisas directory
Huazthdudseng 4 Alduna1nnas Resular Expression lupand RequestParams 1na3ng
Ju path Tunistudinlag Tnalumaia PollyRecord agfin1sa$ns PathCreator object Fuan

Wevinsad1e path AlAunainAata RequestParams

Directory() {
or.getPath(

AT 3.26 ATNLSEA createDirectory()

neluaana PathCreator 4uagyiIN158519 path AUAMUTHA 9 9
aglu TCL Commands 71la5usn Tngudag Request tuagiidudsnng q uazAveduysi

wanineiuesnly sdeseenwuulvsesiunisadne directory muiudsusazsuuuuves
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request N5lduutuldddvilndeldinu Feature Replay azanunsavilviisenlwad

Tufindeyann QE wedanaulugagldnumudunusfissyunlu request lapgregnaes

+ interfaceName + "/" + refTable);

" + interfaceName + "/" + policyName + "/" + + " " + endTime);

+ interfaceName);

WA 3.28 AMEReE path Nldduninteyanlaatnnisveteyaann QE

wonaneeld Feature udazdumuiinanludsdiuudy franansald
Tt Feature wanfuld andegne wu 14 flag “polly110” azidunisnau Feature
Replay uag Feature Proxy T,maﬁmwﬂﬁiWéﬁﬁuﬁﬂ%’agaﬁlﬁmﬂ QE auduysnng 9 ﬁagiu
request fiflFnulddan agviniseudoyaiieglulridtundrdindululigldau usdmnds

Lifilwdeganelunies Feature Proxy avvinnulagly request dayadin QE winhleyatiy
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aanaululvigldauuwny laemsly Feature Replay Wuagldianlumsinutesndinisiuve

UoyalagnsaaIn QE Bney

L] Meade 2
- in
KEY VL
8 Sat Tes
s
T [4]
Eod h
Eody
Pesiss g BETA - g
1 “nee™: “UALIFIERS
tyzeTr "string”
3 )
“gata®
¢ {
7 12T23:59:4]. 0245D0DMNAT"
18
19
8
31
2
125
)

s ph wh v
Vot 2l Bb ba Pd
M P se D WD 08
-
©

AT 3.29 NNAI9819N15EN request Lagld Feature Replay way Feature Proxy sgfiu

uoNINLTIAN5alENs 3 Feature sauiulalagly flag “polly111”

fmniilvdntuiindeyainlaain QE mudiuseng 4 fieglu request NElFnulddanazih

'
! I

n1sgruteyaneglulndiundrdainavlulvgldau uddmindaliilndegnieluinies

Feature Proxy agviaulagly request ayaain QF udrdayatudsndululygldamuny

waenadayatrigldnuudissindeyanliuduiinaslululg
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(RN

11127235541 BDEDODPGAT",

,,,,,

Al 3.30 AMF0E1aN15de request Tagldia 3 feature $auiuy
3.2 Single response testing

3.2.1 vhanudlagaussasdgldnunagssuy

Y] A Yoo < v e ° v ) ]
Maﬁ'ﬁnﬂmiﬂm’]ﬂqﬁLﬂUm@?ﬂa statistic Qm%uﬂﬂmmaﬂwmzmﬂ%‘ﬂul,l,a:

1%

o 1 a9 ¥ o = [ <@ J A o =2
fdsang 9 Aldirunlglun1meass 35vn15AU Requirement tievinauitlaisniu

¥ v o v o a 61 el v oo Y] Aad
(ﬂ@\‘]fﬁ'ﬁsﬂf’]Qﬁ;ﬂsﬁﬂ']u%’]@@ﬂﬂ'ﬁﬂ&'ﬂ/]']ﬂ’]i%‘%ﬂu’)q component IVNWIQWWUWﬂUN'T'WﬂJ‘Ua'N TSEE
Ao

ey liszuull response time AT lae TSCC Wuld caching lumsviliuszavsanaau

Tnensnaaatuluseanidu 3 nsdl A

1. MABBYas request 910 Gateway LU8S Webservice
2. YINAD9Es request 90 Gateway 1§ TSCC(Cache miss)

3. YIAA09aT request 910 Gateway 1UE TSCC(Cache hit)

Inelansanufgiuliinnisas request 910 Gateway LU TSCC wuu Cache hit duaglv

response time N1a8nN1IN1984 request 91A Gateway LU8s Webservice
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ﬂﬂi%ﬂaauﬁuﬁﬂlé’ﬂmmﬁﬂ response time §14 test case test suite
endpoint warsuauseuTisiunatisnatusanly Iﬂa;ﬂsﬁmuﬁuﬁaqmsaﬂﬁﬁunmmaq
MIABUALDIVBIAAY test case TnERziinnsiinuade test case uagfulsing  Pnely
98 csv Fefeoonuuulieulng csv udwihnisiaerduusig q unuieldlunng request

Weansuna1veINsnavauamall

TestCase, Interval,

_P1D_1Point_5, PID; 35
_P1D_AllAdjustments_1, P1D,
EODHistoricalPrici F P1D_AllAdjustments_ P1D, , , EXCHANGECO!
EODHistoricalPr gEiks 1D_AllAdjustments_ P1D, , , EXCH.
EODHistoricalPr i _P1D_AllAdjustments_: P1D, , , EXCHANGECO!
EODHistoricalPr _P1D_AllAdjustments_5,
EODHistoricalPr _P1Y_AllAdjustments_1,
EODHistoricalPr g _P1Y_AllAdjustments_2,
EODHistoricalPricingEi _P1Y_AllAdjustments_3,
_P1Y_AllAdjustments_4, L
ic_P1Y_AllAdjustments_5, P1Y,
_P1D_AllAdjustments_1YearData_1,
ngleRic_P1D AllAdjustments_1YearData 2, P1D,
_P1D_AllAdjustments_1YearData_3, P1D,
1D_AllAdjustments_1YearData 4, P1D,
_P1D_AllAdjustments_1YearData_5, P1D,
_P1Y_AllAdjustments_1YearData_1,
_P1Y_AllAdjustments_1YearData_2,
_P1Y_AllAdjustments_1YearData_3,
_P1Y_AllAdjustments_1YearData_4,
_P1Y_AllAdjustments_1YearData_5,
_P1D_UnAdjusted_1Point_1,
_P1D_UnAdjusted_1Point_2,
_P1D_UnAdjusted_1Point
_P1D_UnAdjusted_1Point 4,
1D_UnAdjusted 1Point 5,
P1W, , ,UNADJUSTED, ,
P1W UnAdjusted_1Point_2,EW.N,P1W,,,UNADJUSTED,,1

ANT 3.31 NNF0819U9INE cov Nagldidu test data

3.2.2 99NLUULAZLITBY script
3.2.2.1 eanluulg config

Mnseonuuulasaselng config NlgdMmSUNITAIALNDTINNTS

NAARIlABENLNTAIAIYBIRILUSANN o Wensnageulu Environment fisnsiueanlunse

YA ItoyaNfoIN1saTTnNIsNaaedlndziifiauusang q dell

® [EndPoints

fuUs EndPoints Lﬁusamamaﬁagas{’m %] 994 endpoints §4 9
N9zl script @4 request WU 19U Hostname w84 endpoint NApsn15azln
script @4 request lULagiAUAT usemname password WagAdU ¢ §11sU

Y =2 d’ L o
nsazLlnfAsasUanemala
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"EndPoints™:
"INTER

fclientaid?:
"client_scope”

“GW_PPE_STG"

b
"GW_PPE_REL": {
“"Hostname":

"User"
"Password™:
"client_id":
"client_scope”:

AT 332 awiuUs Endpoints 1uAEe 9 fagldaulu Endpoint 1 9

® |nterfaces

a

fLUs Interfaces INUARILUIANS 9 V04 Interface MSIADINITIE

MnsiiuRanIsaAuaITeINanIsneUaLee tnen1eluarifiuys wwu

= RequestParams - fiflonsa9@0u column wasliid test data 7y
csv Inpustay interface aziiliniiousu vnlddulumudisvunls
958l error message winfeu Weliinsudlulig csv

= TestSuites - LAY path 904l¥d test data endpoint fidpanisazas
request U wagszysuauseuiifesnisay run test Insdlidesnns

719 run test suite nsAld 0
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"RoundOfTest

2NN 3.33 ANFIBEINISITIURILUS Interfaces

3.2.2.2 99ALUUANTINNITIINNIUYDY script

nanannlasanuuulaseesiswesivg config kas Avhnseanuuy

1A9E519N15Y9UB4 Script Tngsaunadl

- pieyaring 9 tieflazriins test mufilamuaielilulig config
= g1ulwid test data iy csv

= @579 request URL 91nA1009/aUs6119 9 Tulwd test data

= @579 token lunslads request

» @4 request

»  Jufin response aslvla csv
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Read config

No

roundOflest = 0

No
rounds <= roundOfTes

Set request's
parameters from csv

l

Generate request
URL

|

Create token

y

Send Request

:

Log Result

v

rounds +=1

‘/E—td\<

R\

AW 3.34 2 Flow Chart w@nn15¥ieuves Script laesau

3.2.2.3 98nUUU config.py

vty getter ialuinanesening script vaasiulug
Configjson tievhllawanelu script duazoin Seusoes THnuldie srudeuazmuny

msbavesdayalafinitnisisunAsng q Tulwd Configjson lasnsenely script
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T json
import os
ROOT_DIR = os.path.dirname(os.path.abspath(_ file ))

R niti(self)i
.fileConfig = os.path.join(ROOT_DIR, "log", "Config
.config = .loadFileConfig( .fileConfig)

loadFileConfig(self,file):
~eturn json.loads(open(file).read())

getEndPointsData(sel E11901nf)
return .config[ 'End! ts'][EndPoint]

getEndPointsUsername(self,EndPoint):
rr .config[’ ints']J[EndPoint]["

getEndPointsPassword(self, EndPoint):
return self.config[ 'EndPoints'][EndPoint][ Pz

getEndPointsHostname(self,EndPoint):
.config[ "Enc :

getEndP01ntsBC Path(

getInterfaces(self):
return ¢ .config[ "Interfaces']

getTestSuites(self, erface):

return .config[ "Interfaces’][Interface][ 'Tes
getTestSu1teEndP01nt(self terface, Tes tSu1te)
.config[ 'In 3 ‘1[Interface]['T es' ] [TestSuite][ 'EndPoint']

- getTestSuiteEndPointURL(self, Interface, TestSuite):
endPoint | f.getTestSuiteEndPoint(Interface, TestSuite)
return self.getEndPointsHostname(endPoint)

ANd 3.35 A config.py

3.2.2.4 ®9nLUU model.py

Wesanlulsag interface Uy azdiduusiazlalu request URL 91
mafueenly Fa9i1n15a519 model v04 interface A Puniiailudunuuredlassasanial
interface du 9 Il inheritance anAaTa was model MTuduLU ivann1sE1gou

a [ | Ao v & 1Y) o
09N eULARtUAIUNTINS I umilouiule

a2



init  (self, testSuite):
.url .setUrl(endpoint=config.getTestSuiteEndPointURL , testSuite))
.ric
.queryString = {
s

>

.path =

setUrl(self,protocol="http',endpoin , port=8080):
.format(protocol=protocol, endpoint=endpoint,port=port)

getURL(self):
path = .path
keys = .queryString.keys()
f k t(keys):
if .queryString[k]=="":
.queryString.pop(k)
/ 2 '.format(url= .url,path=path,ric= .ric,query=urllib.parse.ur

setRic(self, ric):
.ric ="ric

setInterval(self, interval):
.queryString['interval'] = interval

setStartDate(self, startdate):
.queryString[ ‘start’'] = startdate

mwﬁ 3.36 A nAad Amodel

setDateByStartEnd(self,start,end):
startDate = start
oendDate = end
if start != ""
if start != "now":
start = start.split('-')[1]
start[-1] == "M":
monthToDayCount = @
now = datetime.datetime.now()
for 1 range(int(start[:-1]), @6, -1):
monthRange = calendar.monthrange(now.year-(i//now.month), now.month - (i%now.month))[1]
monthToDayCount += monthRange
startDate = datetime.datetime.now() - datetime.timedelta(days=monthToDayCount)
elif start[-1] == "W":
startDate = datetime.datetime.now() - datetime.timedelta(weeks=int(start[:-1]))
elif start[-1] == "D":
startDate = datetime.datetime.now() - datetime.timedelta(days=i start[:-1]))
elif start[-1] == "h":
startDate = datetime.datetime.now() - datetime.timedelta(hours=int(start[:-1]))
elif start[-1] == "m":
startDate = datetime.datetime.now() datetime.timedelta(minutes=int(start[:-1]))
1if start[-1] == 's':
startDate = datetime.datetime.now() datetime.timedelta(seconds=int(start[:-1]))

startDate = datetime.datetime.now()
if start == "now":
startDate = datetime.datetime.now()

startDate = startDate.strftime('%Y-%m-

cept except as el
print(e)

A 3.37 2 method aggnilulglu interface du 9 Iaens inheritance




nt=config.getTestSuiteEndPointURL r ] , testSuite))

e
.queryString = {

3

mwﬁ 3.38 AMnAa1d BModel ‘17‘i inheritance W131nAa@ AModel

3.2.2.5 99Uy webService.py

Tneusias interface 228 method vesmutanfiornisifiuna ngly
Fuusnazeulilg config lilevinste1AdInUsAe 9 vasusiay interface 19U test suite
anely interface $u $1UUTOURAY run va test suite Tu Foae9 colurnn TulWE test
data o9z uInTIdeUnauazds request wazyn1seuling test data Faduld csv 7
arUsTin Lol 1TyavoILAaY test case LazA1vBsFILYTAe q Hazirluadaduy
request URL Wudy wazyiinsld model a4 interface Wy 4 1ilanas set Ardauys

A9 9 LiEN1Ta318 request URL U0

f B(config):
interface
permission FCP-REALTIME
testSuites = config.getTestSuites(interface)
e testSuites:
testSuite = e
rounds = 1
roundOfTest = config.getRoundOfTest(interface, testSuite)
if roundofTest > o:
testDataFile = config.getTestDataFile(interface, testSuite)
testSuiteColumnName = getColumnName(testDataFile)
configRequestParams = config.getRequestParams(interface)
result = []
print(’ ‘.format(interface, testSuite ﬂ
if testSuiteColumnName == configRequestParams:
hile(rounds <= roundOfTest):
print( ‘rounds: ' .format(rounds))
csvData = loadTestData(testDataFile)
(Y csvData:
data = e.split(’',")
businessID = data[e]
ric = data[1]
interval = data[2]
start = data[3]
end = data[4]
adjustments = data[S5].replace(
fields = data[6].replace( ALHED)
count = data[7]
guid = (uuid.uuid1()).upper()
interdaySummariesModel = InterdaySummariesModel(testSuite)
interdaySummariesModel.setRic(ric)
interdaySummariesModel.setInterval(interval)
interdaySummariesModel.setDateByStartEnd(start, end)

AN 3.39 N method Y84 interface B ¥11A15A9A6N8 9 970 config l@@S19 request

URL

a4



N&9 NN LAvIIN15a319 request URL 138U50auan Avin1sds

request 1UlUs endpoint Ailaivualilu config lnenses request Uuazas19 method 7

a51459uAuAUYn method N19ev1n15d4 request Insaiglu method Hagvimtiiimua

header 984 request @4 request 1AL1a1984 response 7NlAa1N request LazUAIDY 9 9

AlgUABINTg

sendRequest(interface, conflg, PeauestURL businessID, guid, permission):

headers = { Accept-Encodin

estID': guid,
cationID': 'SingleRes
s permission,
-requestID’ guid
C LB

start_time = time.time() * 1060
response = requests.get(requestURL, headers=headers)
diffTime = response.elapsed.total seconds()
end_time = time. tlme() * 1000
if str(response) != ‘<Response
content = response.json()

content = '<R

count =
Source = response.headers.get( Source’
tsExpires = response.headers.get( 'Ts-

or TS
count=len(TS[ 'd Q
print('Data point is ' + stry{
return diffTime, count, int(start_time), int(end_time), Source, tsExpires

for content:
count=1len(TS[ ‘data’])
print('Historical Data point is ' + str(count))
return diffTime, count, int(start_time), int(end_time), Source, tsExpires
Fas ec

return 'KeyError tr(e),int(start_time),
axcept TypeError as e:
pprlnt pprlnt(content)

~eturn ' Typ str(e), int(start_time),

, str(e), int(start_time),

AMd 3.40 nLsen sendRequest()




%&991n% method U84 interface A lavnsas request Tuuainay
ymsiiunaflauntuinasluling csv dely Tneiinnsadng path au@e test suite AU test

data laglnld csv tuazihluldlunisnsiaaeu uanwa waginszvideyani o dely

logPath =

os.path.exis
os.makedirs(logPat

result df.to_csv(os.path.join(logPath, testSuite + ' ' + datetime.datetime.now().strftime( %y

AW 3.41 amnsiiunadilaaslng csv
3.2.2.6 W dockerfile

171514 docker ia1un1591809 environment Jun oA
aunsnun application 4lUl4lup30e9dl OS wag environment Auanatsiulalasludodl
13 setup 1o 9 iefiazldau Ineld dockerfile dmsunisadne docker image iotduninm

\WWe3v89 docker container 93g run application vous1nelutiu Inenelu dockerfile

'
o W

Huagdifdsdmniunisyi command @19 9 wagn1s copy IWandenIs

python:3.7.4-slim
/usr/src/app

requirements.txt .
pip install --upgrade pip
pip install --no-cache-dir -r requirements.txt

webService.py .

config.py .

/log/Config.json .

model ./model

InterdaySummaries.csv .
InterdaySummaries GW_to_interday.csv .
InterdaySummaries_GW_to_TSCC.csv .
HttpRestUtils.py .

) [ "python", "webService.py" ]

AW 3.42 AnANsTeu dockerfile
3.2.2.7 @8 shell script

1191571%839n153% run application N3 T uAo9a319 image uaz

container Tuu1 1EALADIRNNAIAIAS 9 aslU WazAoalinis mount volume 81319

a6




container fULA3BY local Wieazvinas share Taszwineiuladslavinnsieu script Tuan

oA LaAzAINYBL IFT

docker stop tscc single response time_ test
docker rm -f tscc_single response time test

docker rmi tscc_single response time_ test
docker build -t tscc_single response time test

AN 3.43 AIWNSIWE script @115 build Docker Image

docker stop tscc_single response_time test
docker rm -f tscc_single response_time test

docker run -it -v /$(pwd)/log:/usr/src/app/log --name tscc_single_response time_test tscc_single response_time tesf

ANH 3.44 ANATSIREY script @135V start Docker Container

3.2.2.8 LANINALAZILATIZINE

dloldnarng 4 1191nN1584 request Tuusiay test case ud Atan
¥A13 visualization Lﬁaﬁwmﬁmiﬂzﬁ#’fmgjaem 5 lnele Box graph Distribution Graph
uag Bar chart Tunsuaniua lagthienadléainnis request ogluguvaslild csv anuva
Hu DataFrame wdnhlulfuansuadasing q Tneluung test scenario tu foausnaenin
Wisuileuiuluusas interface sanilungu ¥ 3eiesiin1sasne DataFrame Tnsiannduiiy

waneankununsaianame

Read CSV

In [2]:  sp1i_df
sp2_df
sp3_df

pd.read_csv("GW-Interday_2019-11-29T710@_46_45.csv", delimiter=',', header=0)
pd.read_csv("GW-TSCC_miss.csv", delimiter=',", header=0)
pd.read_csv("GW-TSCC_hit.csv", delimiter=',", header=e)

W n

AN 3.45 N nnanIn15o1ulng csv uduvaadu DataFrame

a7



'TestResponseTime(sec) ')

32 Y,

TestCaseName

df[[ 'TestResponseTime(sec)', 'TestCaseName']], x

(25, 50))

sns.set(style="whitegrid")

bp

spl

90)

sns.boxplot(data

bp.set_title('Gateway -> ETS Interday',fontsize=3@)

bp.set_xlabel('TestCaseName', fontsize=20)
bp.set_ylabel('TestResponseTime(sec)', fontsize=2@)

bp.set(ylim=(@, None))
plt.xticks(rotation

plt.figure(figsize
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Median

spl_med = spl_df.reset_index().groupby(['TestCaseName'])['TestResponseTime(sec)"].median()
new_spl_df = pd.DataFrame(spl_med).reset_index()

new_spl_df
TestCaseName TestResponseTime(sec)
1] Adjusted daily data - 1 0.316156
1 Adjusted daily data - 1 year period - 1 0.188748
2 Adjusted daily data - 1 year period - 2 0.170832
3 Adjusted daily data - 1 year period - 3 0.1148338
4 Adjusted daily data - 1 year period - 4 0.174430
70 Unadjusted yearly data - Single point - 1 0.283030
71 Unadjusted yearly data - Single point - 2 0.163969
72 Unadjusted yearly data - Single point - 3 0.124539
73 Unadjusted yearly data - Single point - 4 0.221526
74 Unadjusted yearly dats - Single point - 5 0.128014

75 rows x 2 columns

AN 3.48 AN DataFrame 1111A1 median U99usiay test case

uarasrau DataFrame Tual

testcases_2 = ['Adjusted daily data - 1 year period - 1', ‘Adjusted daily data - 1 year period - 2', 'Adjusted daily data
new_spl_df 2 = new_spl df.loc[new_spl_df['TestCaseName'].isin(testcases 2)]
new_spl _df 2

4

TestCaseName TestResponseTime(sec)

1  Adjusted daily data - 1 year period - 1 0.188749
2 Adjusted daily data - 1 year period - 2 0.170832
3  Adjusted daily data - 1 year period - 3 0.114633
4  Adjusted daily data - 1 year period - 4 0.174430
5  Adjusted daily data - 1 year period - 5 0.117418
11 Adjusted yearly data - 1 year period - 1 0.130880
12 Adjusted yesrly data - 1 year period - 2 0.119228
13 Adjusted yearly data - 1 year period - 3 0.113046
14 Adjusted yearly data - 1 year period - 4 0.128504
15 Adjusted yearly data - 1 year period - 5 0.114541

WA 3.49 nnN1510 DataFrame 1LA9NUNN test case uarasradu DataFrame Tl
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In [26]:

sns.set(style="whitegrid")

plt.figure(figsize = (9, 16))

df = pd.concat([new_spl_df_2, new_sp3_df_2], sort=False)

11 = ['Gateway -> ETS Interday', 'Gateway -> TSCC (Cache hit)']*1e@

df[ 'label'] = sorted(11)

ax = sns.barplot(data = df, x="TestResponseTime(sec)", y='TestCaseName', hue="label")
ax.set_title('Gateway -> ETS Interday vs Gateway -> TSCC (Cache hit)',fontsize=30)
ax.set_ylabel('TestCaseName', fontsize=20)

ax.set_xlabel('TestResponseTime(sec)', fontsize=20)

for p in ax.patches:
width = p.get_width()
plt.text(p.get_width()+0.009, p.get_y()+0.5%p.get_height(), '{:1.4f} ' .format(width),ha="'center’, va="center')

Gateway -> ETS Interday vs Gateway -> TSCC (Cache hit)

0.1887
Adjusted daily data - 1 year period - 1

Q1708
Adjusted daily data - 1 year pertiod - 2

01148
Adjusted daily data - 1 year period - 3

01744

Anfl 3.50 NWN15UN DataFrame 994 2 interface uwUSguisunulaely Bar chart
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un 4

NANISALIUY

Tuunilazuvananisefiusueanidu 2 diu lnedruwsnazidurednsiananyain

Polly warludrufaesaziduredlnsianafi®oin Single Response Testing

4.1 Polly

4.1.1 Replay Feature
Tudunsvinauees Replay Feature uufinasyiaulaaulaaanisenld

Tneiiovinis request Inenaassinnisvedayanlafinistuiinealiuds Aaunsaneundu

'
=

medayangndes wazmndadiinstuiindeyasinailineluiaies Weld Replay Feature

U Proxy Feature udnfazanunsansundumedayafignesuiliniaeild lngla

nadnsaunmsalul

AT 4.1 nndaegne URL #ldlums request #ldlu Replay Feature

+ Headers (4)

KEY VALUE
x-ts-uuid PATSFCP-REALTIME
x-ts-requestid polly100| TCO0E_testRecord
x-ts-applicationid FunctionalTest
x-ts-productid HistoricalPricing

29 4.2 nniang flag vaensid Replay Feature 98141Agn
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+ Headers (4)
KEY

x-ts-uuid
x-ts-requestid

x-ts-applicationid

SRS

x-ts-productid

VALUE

PATSFC

P-REALTIME

polly110[TCO06_testRecord

Funcrio

nalTest

HistoricalPricing
o

{81}
i
1]

AT 4.3 A muans flag 209151 Replay Feature $3uffu Proxy Feature

Query Params
KEY
Start

=nd

S <

eventlype

VALUE

2

N
r.d

=
m}

0

I
~x
[N1]

al]

1

.
!

-11-11T00:00:00.000(

oL
i

fn

B

i {:I Z

AT

9-11-11723:59:59.000(

JLHJL

AT 4.6 MEnarvaiauls start uaz end T request URL #ildlu Replay Feature
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“CRECR 12200@0K5"

s

"adjustments”: [
"exchangeCorrection"”,
"manualCorrection"

j)
"defaultPricingField": "TRDPRC_1",
"headers”: [
1
“anelP DATE TIRE™)y
"type": "string”
}J
{
"hame 7 EVENF TYPES
"type": "string"
}s
i
mpoame”: "RTL",
"type": "number",
"decimalChar™:
¥,
{

"name": "TRDPRC_1",

< L7 v ¢

A 4.6 MmlansAang o Alanuduiusiudinlslu request URL flglu

Replay Feature

53



"data”: [

(
“2019-11-11723:59:44.959000000Z",
"quote"”,

58752,

null,

null,

null,

null,

112¢e,

6,

11i3ee,

19,

null,

null,

null,

null,

null,

null,

null,

null,

[
"2919-11-11T7@0:00:03.020000000Z",
"quote”,
12976,
null,
null,
null,
null,
12858,
1181,
12950,
1,
null,
null,
null,
null,
null,
null,
null,
null,
null,
null
]
1,

AWA 4.7 nuanIrvetayalasulinanduaniasSuAunsaiuA1veeRIls start uag

end T request URL #ldlu Replay Feature
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4.1.2 Proxy Feature

Tudaun15v9uves Proxy Feature duiinsvinaulamunlananisely

Ineideyinns request Inenaaesinisvedeyatunaty 9 ndlullld Aawisaneundu

' '
= o =

medayangnaed aunlameaely lnglanadnsaunwseluil

Y

beee | - - - i::oricol pricing/v! /views/events/1 22900.K57start=2018-11-20T00:00:00.0

mwﬁ 4.8 7Wse819 URL ﬁi‘ﬁumi request ﬁi‘éﬂu Proxy Feature

» Headers (4)

KEY VALUE
*-ts-uuid PATSFCP-REALTIME
¥-ts-requestid polly010| TCOO07 _testProxy
x-ts-applicationid FuncrionalTest
*x-ts-productid HistoricalPricing
AT 4.9 nNUAAS flag ¥e9nslY Proxy Feature
Query Params
KEY VALUE

starT 2019-11-20T00:00:00.000000Z

end 2019-11-20T23:59:59.000000Z
E eventlype trade

AN 4.10 NMNLAAIAIYDIAILUST start way end Tu request URL Mlaflu Proxy Feature
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AT 4.11 MMLAAINTS logging ¥4 Polly il Proxy Feature

"universe": {

"piCS: 7122900.K5¢

I,

"adjustments”: [
"exchangeCorrection”,
"manualCorrection”

1

"defaultPricingField": "TRDPRC_1",

"headers": [

{
"name®: "DATE TIME",
"type"”: “"string”

Ts

&
"name”: "EVENT_TYPE",
"type": "string"

Ts

+f
“name™ T "RTL",
nType” s number™,
"decimalChar":

s

{

"name": "TRDPRC_1",

(% v 6

A 4.12 AnuEnsaang o Adlanuduiusiufiulslu request URL Alwlu Proxy

Feature
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“data": [

"2019-11-208723:59:15.00200002002",
"quote",
16624,
null,
null,
null,
null,
12600,
455,
18650,
68,
null,
null,
null,
null,
null,
null,
null,
null,
null,
null

"2019-11-20T00:00:23,020000200Z",
"quote”,
37184,
null,
null,
null,
nulil,
1essa,
86,
10950,
86,
null,
null,
null,
null,
null,
null,
nuli,
null,
null,
null

A 4.13 MmuansAvasteyailisulinardugauazSudunseiuaivesinuys start uag

end Tu request URL Py Proxy Feature
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4.1.3 Record Feature

Tudrun1svinauves Record Feature duiinisvinanulamuinlaaianisenly
Ineilioninis request Ingld Record Feature $9uffu Proxy Feature uaafiagyinn1stuiin

data #1lda1n QE aslulud txt @y path Aas19Tuandandsag 9 Tu request laogng
aneos

KEY VALUE
x-ts-uuid PATSFCP-REALTIME
x-ts-requestid polly011| TCO0E_testRecord
x-ts-applicationid FunctionalTest
x-ts-productid HistoricalPricing

AW 4.15 anuena flag vaensly Record Feature

Query Params
KEY VALUE

start 2019-11-11700:00:00.000000Z

(WAL LS

20191

1-1172

A

:59:59.000000Z

,'d

1

B30

i
1d
o |
~+
e -
-
]
ot
¥l

AT 4.16 MNLARIAITEIILUS start waz end Tu request URL#LlL Record Feature
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AN 4.18 nnnandlnanasmAUING
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k<key>} {0000000000000000000000000000000000000000} {</key>} {<fieldName>} {VhBaseTime

RuleSetVersion RuleID RuleVersionID RuleClauseNo RecordStatus EditType SOURCE DATETIME
{<resultSet>} {20191111000003.000 144119586122390784 20191111000003.000 20191111000003
10850 1 nil nil nil nil nil nil nil nil} {20191111000006.396 144119586122391041 201911
201911311000006.000 10950 2 131000 1 nil nil nil nil nil nil nil nil} {20191111000008.61
13633 233.0 23 nil nil 20191111000009.000 10850 1110 10950 1 nil nil nil nil nil nil ni
201911311000012.000 0 13024 0 6475.0 13633 33.0 23 nil nil 20191111000012.000 10850 110
144119586122393088 20191111000016.916 20191111000016.000 0 13120 0 6475.0 13633 33.0 2
20191111000017.356 0 49 0 0 144119586122393344 20191111000017.356 20191111000017.000 0O
144119586122393600 20191111000017.000 20191111000017.978 0 49 0 0 144119586122393600 2
nil} {20191111000021.000 144119586122394624 20191111000021.000 20191111000021.094 0O 49
nil nil nil nil nil nil nil} {201931111000033.000 144119586122395136 20191111000033.000
201911311000033.000 10900 2 10950 595 nil nil nil nil nil nil nil nil} {20191111000035.
6475.0 13633 33.0 23 nil nil 20191111000035.000 10850 1476 10900 314 nil nil nil nil n
201911131000035.000 0 13296 0 6475.0 13633 33.0 23 nil nil 20191111000035.000 10850 147
144119586122396160 20191111000049.107 20191111000049.000 0 13312 0 6475.0 13633 33.0 2
201911311000050.285 0 49 0 0 144119586122396416 20191111000050.285 20191111000050.000 O
144119586122396928 20191111000105.000 20191111000105.245 0 49 0 0 144119586122396928 2
nil} {20191111000106.000 144119586122397184 20191111000106.000 201981111000106.866 0O 49
nil nil nil nil nil nil nil} {20319311131000110.000 144119586122398208 20191111000110.000
201911110003110.000 10850 2 10950 596 nil nil nil nil nil nil nil nil} {20191111000111.
6475.0 13633 33.0 23 nil nil 201911131000111.000 10800 5361 10850 16 nil nil nil nil ni
201911131000111.000 0 13520 0 6475.0 13633 33.0 23 nil nil 20191111000111.000 10800 536
144119586122400256 20191111000112.844 20191111000112.000 0 13568 0 6475.0 13633 33.0 2
20191111000113.995 0 49 0 0 144119586122400512 20191111000113.995 20191111000114.000 O
144119586122400768 20191111000115.000 20191111000115.367 0 49 0 0 144119586122400768 2
nil nil} {20191111000118.000 1441195861224017%92 20191111000118.000 20191111000118.546

427 nil nil nil nil nil nil nil nil} {20191111000119.000 144119586122402304 2019111100
20191111000119.000 10800 7464 10950 411 nil nil nil nil nil nil nil nil} {201911110001

k<chunk5et>} {20191111062700 20191111235900 4C1751F8602F256600000000FFFFFFFF00000000 48}
AFEB648CDEOSD81300000000FFFFFFFF00000000 2007} {</chunkSet>} {<resultSet>} (</resu1tSet>}

kresultSet>
<ruleset_version>6491.0</ruleset_version>
<ts_reference_file xmlns:xsi="http://www.w3.0rq/2001/XMLSchema-instance" xsi:noNamespaceSchemaLocation="TISfCP_reference
<ts_reference_mapping_data_table><ts_reference identity TableName="DefaultViewTable" TableVersion="1.0"/><ts_reference i
<value>156</value>
</part><part key pos="3">
<value>38</value>
</part><part key pos="5">
<value>113</value>
</part></context_key><ts reference mapping_datum><pair>
<from>TRDPRC_1</from>
<to/>
</pair></ts_reference_mapping_datum></ts_reference_mapping_daca_row></ts_reference_mﬂpping_daca_table)
</ts_reference_file>
</resultSet>

Al 4.19 amiegadeyaieglulwdnduiindeyanlasuain Qe

U
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4.2 Single Response Testing

4.2.1 nafilaannisas request

HaTlAaINN15de request axgnUuiinlulvld csv iiothly visualize Jiasigi

nadoyaniie 9 uagthlunsiganuRaunfves response il

i 4.20 A mnaflannnsas request asgatuiinlulyd csv

4.2.2 AATILNG

a9 Nl T oy script TuNLR D YIN1T4 request AL LAUAN
response time ‘ﬁlé’mLﬁamﬁmswﬁsﬁayjaﬁm 9 WuIluNIALIN A9 AADIEY request
910 Gateway lU8s Webservice 911113 plot box eraph wiiafiazuanin1snszanefives
doga WU response time Yuazin1znguiuegil 0.1-0.2 3uait uaxdl outlier Jauanads
foyafifiinuansenainnguieiaunnuansdluandoyasdu 4 eguszuse nsdifiaes Ae
NA@B9Ed request 910 Gateway LU TSCC(Cache miss) 311N"S plot box graph \iafiay
uansnsnszaesavesdana wui response time U agingngufuogil 0.1-0.3 Juad
uawdl outlier Fauansdieleyatifiruanesnainnguvdefiaunnunnsndluandoyard 4 ag
UszUse wagnsdiilany Ao nnantds request 910 Gateway TUS TSCC(Cache hit) 91013
plot box graph Lleflazuansnisnszarefvesdioya wuin response time fuaginizngu
fuegf 0-0.1 3unfi uaedl outlier Fauansdsdoyaifituensonannduviefaunnunnsngly

Nndoyadu q aguszuse
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Gateway -> ETS Interday

TestResponsaTime(sec)

¥

i i i i i t i

t 3 H H > H H } H

i i i § i

i f § f § H i i

i ] ; 5 i i i

: ¥ H H H] H
TestCaseName

a | o s
2N 4.21 ALERS Box graph BInanisad request 910 Gateway 1Ufa Webservice
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Gateway -> TSCC(cache miss)

TestResponseTime(sec)

TestCaseName

AW 4.22 nWERa Box graph ¥9INANISE request 31N Gateway U8 TSCC

(Cache miss)
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Gateway -> TSCC(cache hit)

TestResponsaTime(sec)

% H
TestCaseName

AT 4.23 AMMLERT Box graph YBaNANISAY request 210 Gateway LU TSCC

(Cache hit)
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dlold Bar chart fiauaninsiUIouLieuszning response time 189138
request 210 Gateway U8 Webservice 1un15d4 request 91 Gateway LU&4 TSCC
(Cache miss) axWuUIIN"3da request 10 Gateway T TSCC(Cache miss) sl response
time 11NN91N"584 request 910 Gateway U Webservice lunnnsd iflasann Tscc du
114U cache Tumnnsdl uazuNe test case Huazdurefudsiiiinisdondeyadae
§291817A195Y Lazazyinisas request T Backend Lﬁamaﬁﬁagaﬁaﬁﬂﬂummszﬁiﬁ

o a U 1 [ e ]
response time YU1NNIINTEN request 310 Gateway lU8s Webservice 1upghaunn

Gateway -> ETS Interday vs Gateway -> TSCC (Cache miss)

0.1887

Adjusted daily data - 1 year period - 1
0.3010

N

Adjusted daily data - 1 year period -

0.1146

w

Adjusted daily data - 1 year period - |
01272

IS

Adjusted daily data - 1 year period -
0.2346

S}

Adjusted daily data - 1 year period -
0.1783

0.1309

-

Adjusted yearly data - 1 year period -
0.2951

TestCaseName

[N}

Adjusted yearly data - 1 year period -
0.1756

0.1130

Adjusted yearly data - 1 year period - 3

0.1324

IS

0.1285
Adjusted yearly data - 1 year period - .
02318

0.1145

iabel
0.1376 mEm Gateway -> ETS Interday
mmm Gateway -> TSCC (Cache miss)

Adjusted yearly data - 1 year period - 5

005 0.10 0.15 020 025 030
TestResponseTime(sec)
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Adjusted daily data - 1 year period - 1 88.47%

Adjusted daily data - 1 year period - 2 8.42%

Adjusted daily data - 1 year period - 3

Adjusted daily data - 1 year period - 4

Adjusted daily data - 1 year period - 5 51.88%

Adjusted yearly data - 1 year period - 1 125.51%

TestCaseName

Adjusted yearly data - 1 year pericd - 2

Adjusted yearly data - 1 year period - 3 17.10%

Adjusted yearly data - 1 year period - 4 80.35%

Adjusted yearly data - 1 year period - 5 20.12%

20 ' 40 60 80
TestResponseTime difference(percentage)

100 120

= 4

AN 4.25 AINLERAS Bar chart LEAINARIIIZINING response time U89N1584 request A1
Gateway U8 Webservice ffun15ds request 210 Gateway uUgs TSCC(Cache miss)

Tunihe percentage

wazidlold Bar chart ileuansnsiUSsufiouszning response time v8413
@4 request 910 Gateway LU &9 Webservice fUn15d4 request 91n Gateway LU &g
TSCC(Cache hit) 9gWU 3101584 request 910 Gateway tU &9 TSCC(Cache hit) W u il

response time UagNIIN15d9 request 310 Gateway LU&e Webservice Tuynnsdiniy
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Adjusted daily data -

Adjusted daily data -

Adjusted daily data -

Adjusted daily data -

Adjusted daily data -

TestCaseName

Adjusted yearly data -
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Adjusted yearly data -

Adjusted yearly data -

Adjusted yearly data -

1 year penod - 1

1 year period - 2

1 year period - 3

1 year pericd - 4

1 year period - 5

1 year period - 1

1 year period - 2

1 year period - 3

1 year period - 4

1 year period - §

62.29%

65.54%

65.31%

f
i 1 I
|

60.63%

o

T78%

55.13%
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NSLUIUNSATN 9 AWNTENIFUGALATINTANAAANYT aunsoagurantsaiiiuvenu Jymas

guassa uartaiauaiuziuInsluswianlinmealuil

5.1 dgunan1saniiugu

ﬁ]’mﬂ’liLLﬁl‘U{]ﬂJWﬂUﬂ’liﬁﬂ Regression Testing ey End-to-end Testing JCHEERN

¥ '
S aad

t3esiotunnioudlatymdniizedn Polly duanusaudtymilusesnisldaunsaldeu

toyanaglu OF landsndeyagnadiauiuds 90 uld lnensly Record Feature Judin

Y

(7

%’agaﬁléﬁ’mn QE lneld Proxy Feature aslululua txt uagly Replay Feature e ulnad

(%
¥ £

gnduinudrdsteyaliigldanuuennanasslaniiniuferilianlunisvinnuasie
N15MAa84 Single Response Time Test aviuitofiaatiin Component Aneiiule

dad

WU TUNINLTDIN TSCC HuvrsiiulTzansn1nlun1svmiauresszuy lneonanismaasy
Wuldatufimiandald 1ae response time ¥94n15d9 request 910 Gateway U4
TSCC(Cache hit) Tula8n11 response time ¥94n15@9 request 911 Gateway LU &

Webservice lnglaagiisauay 58.56

5.2 Upymuazauassa

5.2.1 vinanuiradnlaluituniseaniuumsideule unaiadunuy
MVC(Model-view—controller) 39viApani1saanuuunay refactor Tl

5.2.2 é\’aﬁa%’amvamﬂSﬂﬁﬁqﬁﬂﬁmm%Lﬁmmméﬁﬂumsﬁmu
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5.3 ULaUDLUSLATLUINIIUIUIAN

5.3.1 Polly aunsathluldausiuiu Robot Framework ifiavin Automation
testing lelndaadou test case WHilfuysine 9 ¥4 request WulUmugULLUT
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