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MR ZER YRS - GUI Automation Test Framework
BIRIEEIGUININA

Bus.iness Il Feature Il Test Il Test Case
Requirement JI Requirement II Requirement II Design

manually test
execute according
to test case design

Local Test Execution
Environment
System Under Test (SUT) I




MRAZERIRITEZS - GUI Automation Test Framework
ETFFHIEFKEIGUI B shbil ik

Business II Feature Test Test Case
Requirement II Requirement “ Requirement II Design
Ul Automation
Test Case

Create test Replay test

case by Ul case to
recording execute test

Local Test Execution
Environment
System Under Test (SUT) I
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ZT ] B A WAAAHS A B s GUIIIA A 41l

Business
Requirement

;|

‘

Feature
Requirement

Test

Test Case

Requirement

Operation-based
reusable script snippet

Ul recording

Design

Y

Test Case {

|

case

\

Replay test

to

execute test

Local Test Execution
Environment

D

A

A/

System Under Test (SUT)




MAZERIFI RS - GUI Automation Test Framework
#-TFComponent Abstract#t) 5 GUII R A 5

Busjness k- Feature 1 Test Case
Requirement Requirement Requirement Design

Reusable script snippet
\ A

Component | _| Component __>‘ Test Case
Operation Abstract - Abstract

\_///—\ Replay test

case to
execute test

Local Test Execution
Environment

A

\4

System Under Test (SUT)




Business
Requirement

|

Feature

Requirement

Test
Requirement

A ZERIHIEZRS - GUI Automation Test Framework
T Page AbstractfpGUIIE 5

Reusable script snippet

Page
Operation Abstract

Page
Abstract

'

Component
Operation Abstract

Component
Abstract

e

Test Case
Design

\4

Test Case "|

Replay test
case to
execute test

C

Local Test Execution
Environment

A

\4

System Under Test (SUT)
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. FBusiness Flow AbstractigkGUIN . 151

Business
Requirement

Feature ‘| Test

Requirement ’ > Requirement

Reusable script snippet

Business Flow
Abstract

Y

Page | -~ Page
Operation Abstract Abstract

v

Component | | Component
Operation Abstract Abstract

/\

Test Case
Design

\4

Test Case H

Replay test
case to
execute test

C

Local Test Execution
Environment

A

\ 4

System Under Test (SUT)




MAZERIFIEZS - GUI Automation Test Framework
WRBHE — BB + WA IEUES

Busjness ‘| Feature ‘| R Test Case Data—driven
Requirement ﬁ' Requirement Requirement Design Test Data

Reusable script snippet

_ Y Test Date Provider
Business Flow
Abstract Test Case

Test Date

v - - Replay test Preparation Tool

Page - Page case to 3
Operation Abstract Abstract execute test

v Encapsulated

v Rapio iewos utiliites which call
1 ' ocal Test Execution API or directly DB
Component | Component Environment

Operation Abstract - Abstract access to prepare
test data

A

A4

System Under Test (SUT)




MAZERIFIEZS - GUI Automation Test Framework
WXL PE — f# FH Out-of-box Test Data / Golden Data Set

Business | Feature R Test - Test Case Data—driven
Requirement Requirement 3 Requirement " Design Test Data

Reusable script snippet

N v Test Date Provider
Business Flow
Abstract Test Case

Test Date
Replay test Preparation Tool

Page R Page case to Y
Operation Abstract o Abstract execute test

\ 4

v Encapsulated

v utiliites which call
- ( Local Test Execution API or directly DB
Component Component Environment +
Operation Abstract Abstract I accetsesstodr;:gpare

Y

System Under Test (SUT)

Use OOB/GDS
4 test data

Out-of-box Test Data
(Golden Data Set)

.




MRAZERIRITEZS - GUI Automation Test Framework
HEFUnified Flow Framework=2EiFlow BranchiZi

Busjness Feature ] R Test ] N Test Case
Requirement Requirement I ‘2 Requirement Design

Data—driven
Test Data

Reusable script snippet

" ) v Test Date Provider
Unified Flow <Base on UF Unified Business Flow Test C
Framework Abstract est Case \

Test Date

Replay test Preparation Tool
case to Iy

execute test

v Encapsulated

v utiliites which call
Local Test Execution API or directly DB
Component | Component ;

Environment access to prepare
Operation Abstract - Abstract prep
A test data

/

Page Page
Operation Abstract Abstract

Y

System Under Test (SUT)

Use OOB/GDS
4 test data

Out-of-box Test Data
(Golden Data Set)

.




W AZEREHIEEZE - GUI Automation Test Framework
#:-FPage Encapsulation Code Generator{z s Page AbstractiJ33

Business ] Feature ] R Test 1 - Test Case Data—driven
Requirement Requirement I Requirement Design Test Data

Reusable script snippet

A J Test Date Provider
Unified Flow | Base on UF Unified Business Flow
Framework N Abstract Test Case \

/ Test Date
I N Replay test Preparation Tool

Page R Page case to 7y
Operation Abstract Abstract execute test

Encapsulated

' L Y utiliites which call

] _ < Local Test Execution APl or directly DB

Component Component Environment t

Operation Abstract Abstract pocess o brepare
A test data

Y

System Under Test (SUT)

Use OOB/GDS
4 test data

Page Encapsulation
Code Generator b= Out-of-box Test Data
(Golden Data Set)

- —




MNARZERA)RIEZS - GUI Automation Test Framework
5| ATest Data Service, #=Ht&G—RIMAEIEHES RS

Business ] R Feature ] R Test R Test Case Data—driven
Requirement Requirement l . | Requirement Design Test Data

Reusable script snippet

v Test Date Provider
Unified Flow ' Base on UF Unified Business Flow
Framework ~ Abstract Test Case \

/ Test Date Adapter
N Replay test

Page o Page case to Y
Operation Abstract Abstract execute test

L Call TDS to

' prepare(create/
) _ Local Test Execution search/update)
Component Component Environment

Operation Abstract Abstract test data on SUT

A

A\ Y
\/\ System Under Test (SUT) Test Date Service

Page Encapsulation
Code Generator
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MR ZEA) RO EE RS — Test Data Platform

Test Data ServicefJ4i:7%

Test Date Adapter

A

Encapsulated utiliites
which call API or

\d directly DB access to

Web Service Test Data P prepare test data R
(RESTful) Preparation Tool | System Under Test (SUT)

A

Use OOB/GDS
test data

\

Out-of-box Test Data
(Golden Data Set)




MR ZEA) RO EE RS — Test Data Platform

5| ATest Data Core ServiceflIRecipe

Test Date Adapter

A

v Test Data Core Service

Encapsulated
utiliites which call
API or directly DB
access to prepare

test data

Web Service Offering data Test I_Data
(RESTful) Meta data management Preparation Tool

Recipe data management

A

A
Test Data Meta DB

Recipe Definition
Meta data for business objects
Out-of-box test data

System Under Test
(suT)
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Reusable script snippet

MR ZEFI R AR — Test Data Platform == =2

Page i Page casoto
Operaton Absiract ] ot | | Jexecu o test
Call TDS 1o

preparsrests
Gomponent | [ Gomponent
opaaton st [~ st

searchiupdate)

‘System Under Test (SUT) l

5| AData Quantity / Quality& ¥

Test Date
Adapter

A

Encapsulated
utiliites which call
API or directly DB

y access to prepare

i Test Data Core Service
V\Z(:‘%g_?;wge Test Data o test data »| System Under Test
u Preparation Tool (SUT)

Offering data

Meta data management
Recipe data management
Data quantity management Test Data
Data quality management Validation Tool

Unified Test Data 7}
Controller

A

Ul Interface for
management

A

Y
Test Data Meta DB

Recipe Definition

Meta data for business objects
Out-of-box test data

Meta data for data quantity
Meta data for data quality




Reusable script snippet

Unifid Business Flow
‘Abstract

MR ZEA) RO EE RS — Test Data Platform

5| AUnified ControllerZ AR [&]Test Data Tools

Test Date
Adapter

A

\4
Web Service Test Data Core Service

(RESTful)
7y Offering data .
_| Unified Test Data Test Data

Meta data management > -—> -
Recipe data management Controller Preparation Tool

Data quantity management A

Ul Interface for
Data quality management

management
Test Data

Validation Tool

A

System Under Test
(SUT)

A

y
Test Data Meta DB

DEV Test Data

Recipe Definition >
Meta data for business objects Preparation Tool

Out-of-box test data
Meta data for data quantity

Meta data for data quality
Performance

Test Data
Preparation Tool




API Automation Test Framework



MR ZERI RS — API Automation Test Framework
B R AERI AP

API Design II API Test Case
Specification II Design
API Test Tool Request System Under Test
(POSTMAN / SOAPUI) Response (SUT)

Collections
Team Library




MR ZERI RS — API Automation Test Framework

5| AAPI Test Executorsz¥lCode-based APIE sh{blli&

API Design
Specification

API| Test Case

Design

API| Test Case
with Test Data

API| Test Executor

(MAUI/Breeze/REST-Assured) |

Request

»
P>

Response

System Under Test
(SUT)




MR ZERI RS — API Automation Test Framework

Test CasefiTest Data%y B sc¥Data-Driven Test

API Design II API Test Case II
Specification II Design II

API| Test Case I Data-driven Test Data II

API Test Executor Request System Under Test
(MAUI/Breeze/REST-Assured) Response (SUT)




MR ZERI RS — API Automation Test Framework

5| AData-Driven Test Dataf' B 3)4E 5k

API Parameters’ Type

API Design API Test Case II
Specification II Design II

API Test Case II Data-driven Test Data Automatic Test Data
II él Generator

API Test Executor Request System Under Test
(MAUI/Breeze/REST-Assured) Response (SUT)




MR ZERI RS — API Automation Test Framework

5| ATest Data Service iR Lz

API| Parameters’ Type

API Design | R API Test Case
Specification Design

\i
API Test ‘| Data-driven Test Data ’:Hi Automatic Test Data

\

Generator

\

API Test Executor - Request | System Under Test
(MAUI/Breeze/REST-Assured) Response (SUT)

4

Test Data Service




A ZREA) RO EE RS — API Automation Test Framework
5| AParallel Execution ControllerSZELAPIF: & MR

API| Parameters’ Type

API Design
Specification

API Test

Design

Case

J

A

'

'

API Test

Case

Data-driven Test Data

Hi

Automatic Test Data
Generator

y

'

Parallel Execu

tion Controller

y

A

API Test

Executor

(MAUI/Breeze/REST—-Assured)

Response

Request . System Under Test

(SUT)

A

Test Data Service




MR ZERI RS — API Automation Test Framework
5| ALoad Generator ClustersZBLAPIE I & FiE MR

API| Parameters’ Type

API Design API Test Case II
Specification II Design II

API| Test Case “ Data-driven Test Data II Automatic Test Data
I I] Generator

Parallel Execution Controller

Load Generator Cluster II
API Test Executor System Under Test
(MAUI/Breeze/REST-Assured) Response (SuT)




MR ZERI RS — API Automation Test Framework

5| A2R History DatabasesZHlAPI Diff Identification

AP| Parameters’ Type
API Design II API Test Case II
Specification II Design II

AP Test Case II Data-driven Test Data II Automatic Test Data
I II Generator
Parallel Execution Controller

Load Generator Cluster II
Request/Response API Test Executor System Under Test
History Database (MAUI/Breeze/REST-Assured) Response (suT)




MR ZERI RS — API Automation Test Framework

PR S5 2R 40 T I AP I A PR AR
O APIFIFEEES
Q APIAE BRI K
Q HARS A Z HERRE
Q FE=FREHIHEE

Service A
Request

~ 0 0 0O @ EmilEEiEr
Response .
Service T
Request (SUT)




MR ZERI RS — API Automation Test Framework
ETHEHBEZLAWAPINR — E TR 5 5E

Consumer A
Request/Response
Suite

—

Service B
(consumer B)

Service A
(Consumer A) ]
Service T  Test Execution Service T.
‘/r | (SUT / Provider) Test Validation Contract Suite

\ 4

Consumer B
Request/Response
Suite
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ETFHBRERLABMAPIINR — FETHRLZIHMock ServiceSZILA PHK I fE A

I

SeI’Vice T Service T
- —>




MR ZERI RS — API Automation Test Framework

FETHEAERAGAPIIR — ZETHZIBIMock ServiceSLELA PIKHi fE RS

v

Mock Service X

\

Service T P Service T

Service X

Service X

Contract Suite

.

A

Service Y

Service Y

Contract Suite

Mock Service Y

=
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MR ZERAROEERS - Test Execution Environment
EFJenkinsfil & MR IHAT

Feature “ Test II Test Case
Requirement IJ Requirement IJ Design
—
Repository _

Locally develop/debug/run
Local Test Execution
Environment

System Under Test (SUT) I

Jenkins Remote Test Execution
Environment (Test Bed)




NAZEHIHITEZS - Test Execution Environment
# T Test Runner / Test Execution System

Business II Feature Test Test Case
Requirement “ Requirement “ Requirement “ Design

Test Case Test Case
Repository

Locally develop/debug/run
Local Test Execution
Environment

System Under Test (SUT) I

Test Runner Test Requests Jenkins Run Remote Test Execution
Test Execution System Environment (Test Bed)




MR ZERAROEERS - Test Execution Environment

HTFSelenium Gridi& & MR THATEES
EEN N

e —
Test Case
Repository

dispatch

Test Runner Test Requests ) Test Requests Selenium Hub
. Jenkins
Test Execution System




MR ZERAROEERS - Test Execution Environment

E T Jenkins Clusteri& &R I THAITRE S

Business Feature R Test R Test Case
Requirement Requirement Requirement Design

Test Case
Repository

Locally develop/debug/run

A

Local Test Execution
Environment

A

Y

System Under Test (SUT)

A
\
Jenkins Slave n Run Run
Jenkins Slave 2 I
Selenium Selenium Selenium
Jenkins Slave 1 Node 1 Node2 | °° Node n

A

dispatch‘ dispatch dispatch dispatch

Test Requests Test Requests .
Test I;;?esct:uljilg:lngrystem > Jenkins Master Selenium Hub




MR ZERAROEERS - Test Execution Environment

ETFmaR1E, HDockerszPiSelenium GriddJzh&d B 54

Business

Feature

Requirement

Requirement

Test
Requirement

Test Case
Design

Test Runner
Test Execution System

Test Requests

Test Case

Repository

Jenkins Slave n

Jenkins Slave 2

Jenkins Slave 1

dispatch

> Jenkins Master

Dispatch and
auto scale service

|

Locally develop/debug/run
v

C

Local Test
Enviro

Execution
nment

)

3

A

System Under

Test (SUT)

A

Run Run

Selenium
Node 1

Selenium Selenium
Node2 | °° Node n

dispatch

dispatch

disp

atch

dispatch

Selenium Hub

Dynamicallty add/delete selenium node in Grid accoriding to test load

Selenium Nodes
by Docker




MR ZERAROEERS - Test Execution Environment
HETDocker#lJenkins Clusterfizh&dT B 5645

Business Feature ] Test ] Test Case
Requirement Requirement Requirement Design

Repository

Test Case ]

Locally develop/debug/run

v

Local Test Execution
Environment

System Under Test (SUT)

Jenkins Slave n Run Run

Jenkins Slave 2
Selenium Selenium Selenium Selenium Nodes
Jenkins Slave 1 Node 1 Node2 | " Node n by Docker

dispatchT dispatch dispatch

dispatch

Test Requests i dispatch
Test R_unner i Jenkins Master Dispatch anq P
Test Execution System auto scale service

Selenium Hub

Dynamicallty add/delete Jenkins Dynamicallty add/delete selenium node in Grid accoriding to test load
slave by using Docker

Jenkins
auto scale service




A ZERIHIEZRS - Test Execution Environment
5] ATest Report ServiceZ i &-Frill ARk &

Business

Feature

Requirement

Test

Requirement

Requirement

Test C

a

Busi
Coverage
Calculation

Test Report Service

Design

ase

Cafculation

N

Test Execution
Report Meta
Data

Story Board Test
Report for GUI

Full Trace Test
Report

Test Runner
Test Execution Service

Test Summary
Report

Test Requests

Test Case
Repository

\/

y

A

Test C

ase H

y

Locally develop/
debug/run

A

Local Test
Enviro

C

Execution
nment

D

A

\

A

y

System Under

Test (SUT)

A

A

Y

A

Auto Scale
Jenkins Cluster

Dispatch (

Docker:

Selenium Gird

—based

)
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WA ZEAIHITEER - Test Report Service

Test Report Service 4 FAYE-FHI AR &

O Full Trace Test Report for DEV/QE

O GUI Video-based Test Report for PM/PO

( Story Board Test Report for PM/PO

O Multi-Site Story Board Comparison Test Report for LQA
U Test Summary Report for management team

[ Test Trend Report for management team



WA ZEAIHI AR - Test Report Service

A Test Report PlatformZ&#)

Full Trace Test

Requirement
d Report

Management System
(JIRA/DOORS/ALM)

Selenium GUI Video-based

Test Report

Jenkins Test Report Service

GUI Story Board
Test Report

Test Execution Test Summary
Report Meta Data Report




WA ZEAIHI AR - Test Report Service

5| ATest Analysis Servicet s DefectZy IR

Selenium

Jenkins

Requirement
Management System
(JIRA/DOORS/ALM)

Test Report Service

Test Execution
Report Meta Data

Full Trace Test
Report

Defect close then send root cause back
to Analysis Service, it will be used as
machine learning sample set

Y

Defect Automatic

Test Report Trace

.

GUI Video-based
Test Report

.

GUI Story Board
Test Report

.

Test Summary
Report

Analysis Service

Classificate and
Submit

A

Y

Defect Analysis
Machine Learning

/_—_\
v

Knowledge Database

Defect Management
System
(JIRA/ALM)




WA ZEAIHI AR - Test Report Service

5| AMulti-Site Comparison ReportiZmLQA AR

Defect close then send root cause back
to Analysis Service, it will be used as
machine learning sample set

Selenium

Jenkins

Requirement
Management System
(JIRA/DOORS/ALM)

Full Trace Test

A

Test Report Trace

Defect Automatic
Classificate and
Submit

Defect Management

Report
| =D

Analysis Service

Test Report Service

GUI Video-based
Test Report

.

Test Execution
Report Meta Data

GUI Story Board
Test Report

Defect Analysis
Machine Learning

Knowledge Database
v

Multi-Site Story Board

.

System
(JIRA/ALM)

A

LQA submit
translation
and layer out
defect

Multi-Site Story Board

Comparison Report

Generator Service

Test Summary

Report

Comparison Report




WA ZEAIHI AR - Test Report Service

5| ATest Statistics Service

Defect close then send root cause back
to Analysis Service, it will be used as
machine learning sample set

Defect Automatic

Classificate and

. Full Trace Test Test Report Trace Submit System
Requirement Report Analysis Service Y

Management System L (JIRA/ALM)

(JIRA/DOORS/ALM) 4 7

\4

. /__\
Selenium e_ @@ LQA submit

GUI Video-based Defect Analysis translation
Test Report . )
Machine Learning and layer out
.
Knowledge Database defect

Jenkins Test Report Service S TR TR ke e s

Y

Defect Management

GUI Story Board Multi-Site Story Board Multi-Site Story Board
Test Report Comparison Report Comparison Report

. Generator Service

Test Execution

Report Meta Data Test Summary Test Report Test Trend

Report Statistics Service Report
Rk
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