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Introduction of Presenter Introduction of Presenter 

Presenter : Wonil KWON (Presenter : Wonil KWON (wonil@sten.or.krwonil@sten.or.kr))

●●

 

Representative of STEN (Software Test Engineers Network)Representative of STEN (Software Test Engineers Network)

●●

 

President of STAPresident of STA

●●

 

KTB (Korea Testing Board of ISTQB) MemberKTB (Korea Testing Board of ISTQB) Member

●●

 

Board member of SW quality certification by MOICE (Ministry of IBoard member of SW quality certification by MOICE (Ministry of Industry, Commerce, ndustry, Commerce, 

and Energy)and Energy)

●●

 

Experience at Experience at ETRI(ElectronicsETRI(Electronics

 

and Telecommunications Research Institute), TTAand Telecommunications Research Institute), TTA

●●

 

Consulting and Training Consulting and Training ––

 

Hyundai Hyundai MobisMobis, Prudential Life Insurance, LG Electronics, , Prudential Life Insurance, LG Electronics, 

LSIS, LSIS, 

Samsung Electronics, SUN Microsystems, IBM, Samsung SDS, Samsung Electronics, SUN Microsystems, IBM, Samsung SDS, HanwhaHanwha

 

S&C, S&C, PosdataPosdata, , 

HumaxHumax, , AhnLabAhnLab, etc., etc.

●●

 

BooksBooks

••

 

Practical Software Testing Foundation 2Practical Software Testing Foundation 2ndnd

 

editionedition

••

 

Software Testing TerminologySoftware Testing Terminology

••

 

Learn Software Testing Through QuestionsLearn Software Testing Through Questions

••

 

Testing Embedded Testing Embedded Software(TranslatedSoftware(Translated))

http:// http:// www.STEN.or.krwww.STEN.or.kr
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RiskRisk--based Testing Strategy based Testing Strategy 

Risk FactorRisk Factor

Risk Item Risk Item 

Likelihood, Tech Risk, Testing @Development (Low Likelihood, Tech Risk, Testing @Development (Low 

Level) Level) 
Impact, Business Risk, High LevelImpact, Business Risk, High Level

ComplexComplex

 
ityity

Degree Degree 

of new of new 

dev.dev.

InterInter--

 
relationsrelations

SizeSize

TechnicTechnic

 
al al 

difficultidifficulti

 
es / new es / new 

techtech

Lack of Lack of 

experienexperien

 
ce of ce of 

Dev. Dev. 

teamteam

ImportaImporta

 
nce in nce in 

usageusage

EconomEconom

 
ical and ical and 

safety safety 

damagedamage

Usage Usage 

frequenfrequen

 
cycy

External External 

VisibilityVisibility

외부적외부적

 

가가

 
시성시성

Risk Item 1Risk Item 1 99 55 99 99 55 11 33 55 55 33

Risk Item 2Risk Item 2 11 55 99 33 11 11 55 99 33 11

Risk Item 3 ...Risk Item 3 ... 33 55 33 33 00 33 55 33 99 00

Risk Item nRisk Item n 55 99 11 99 55 55 99 11 99 55

Risk Identification

Risk Analysis

Risk Plan

Risk Monitoring

Risk Management
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RiskRisk--based Testing Strategybased Testing Strategy

Risk MatrixRisk Matrix

ITA

FTA

STA

STTA

Impact

Likelihood
54

27

0 18 36

STA (Severe Test Area)

STTA (STrong

 

Test Area)

ITA (Intensive Test Area)

FTA (Fundamental Test Area)

Need
Discussion

STAITA

STTAFTA

Risk Analysis

Risk Plan

Risk Monitoring

Risk Management

Risk Identification
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RiskRisk--based Testing Strategybased Testing Strategy

Risk Matrix

54

27

0 18 36

•

 

Risk Item 1

•

 

Risk Item 5•

 

Risk Item 15

•

 

Risk Item 13•

 

Risk Item 9

•

 

Risk Item 10

•

 

Risk Item 8•

 

Risk Item 11
•

 

Risk Item 16

•

 

Risk Item 4

•

 

Risk Item 9

•

 

Risk Item 2

•

 

Risk Item 4
•

 

Risk Item 6

•

 

Risk Item 19•

 

Risk Item 5

•

 

Risk Item 7

•

 

Risk Item 12•

 

Risk Item 3

•

 

Risk Item 17

•

 

Risk Item 20

•

 

Risk Item 4

•

 

Risk Item 18•

 

Risk Item 8

ITA

FTA

STA

STTA

Need
Discussion

STAITA

STTAFTA

Risk Analysis

Risk Plan

Risk Monitoring

Risk Management

Risk Identification

Impact

Likelihood
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Master and Level Testing ApproachMaster and Level Testing Approach

Risk Analysis

Risk Plan

Risk Monitoring

Risk Management

Risk Identification
ITA

FTA

STA

STTA

Impact

Likelihood
54

27

0 18 36

Need
Discussion
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Interesting Case Study Interesting Case Study 

논의

필요

54

27

0 18 36

•

 

보고서 편집기

•

 

ArchiveServer.exe

•

 

TrendViewer.ocx

•

 

Data Process.exe

•

 

ReportRuntime.exe

•

 

Object 편집

•

 

IO Driver.exe
•

 

LogServer.exe

•

 

스크립트

 

동작정의

•

 

알람

 

그룹

•

 

TimeSync.exe

•

 

On/Off 문자열

•

 

이력모델

 

설정

•

 

단위

•

 

WebServer.exe

•

 

Cross reference•

 

태그

 

DB

•

 

Risk Item 17

•

 

동특성

•

 

ControlManager.exe•

 

스크립트

 

편집기

•

 

실시간

 

알람
•

 

이력

 

알람

•

 

알람

 

Message

•

 

사용자

 

설정

•

 

InfoUR.exe

•

 

InfoUX.exe

•

 

IO Manager.exe

•

 

DataMan.exe

•

 

WebClient.exe •

 

AlarmViewer.ocx

•

 

NetworkMan.exe

•

 

OleSvr.dll•ETC

Impact

Likelihood ITA

FTA

STA

STTA

Need
Discussion
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Interesting Case StudyInteresting Case Study

Coverage

0

20

40

60

80

100

120

140

160
In foUD.e xe  ::  태그 단위

In foUD.exe  ::  On/Off  태그 표시 문자열
In foUD.e xe  ::  Cros s  Re fe rence태그

In foUD.e xe  ::  이력모델 설정

In foUD.e xe  ::  알람 그룹

In foUD.exe  ::  실시간 알람

In foUD.exe  ::  이력 알람

In foUD.e xe  ::  알람 메시지

In foUD.exe  ::  보고서 편집기

In foUD.e xe  ::   트렌드 그룹 설정

In foUD.exe  ::  스크립트 편집기

In foUD.exe  ::  스크립트 동작정의

In foUD.e xe  ::  공휴일 설정

In foUD.exe  ::  내부함수 목록

In foUD.e xe  ::  사용자 설정

In foUD.exe  ::  ID  Log In다른 사용자 로

In foUD.exe  ::  프로젝트 관리

In foUD.e xe  :: RunTime  Fra me  설정

In foUD.e xe  ::  시각 동기화
In foUD.e xe  :: LS  PLC App lic a tion  등록

In foUD.exe  ::  App lic a tion  외부 등록
In foUG .exe

In foUR.e xe
In foUX .exe

IO Drive r.e xe

IO Ma na g e r.e xe

Da ta  Proces s .e xe , Da ta Ma n

Ala rmProces s .e xe , Ala rmArch ive .e xe

Arch iveSe rve r.e xe

Log Se rve r.e xe

Sc rip tRun time .e xe

W orkFlow Run time .e xe

Schedu le r.e xe

TimeSy nc .e xe

Con tro lMa na g e r.e xe

Repo rtRun time .e xe

W ebSe rve r.e xe

W ebClie n t.e xe

Ala rmV iew e r.ocx

TrendV iew e r.oc x
Ne tw orkMa n .e xe

OleSvr.d ll

RISK

TC
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Test Design Techniques Used in the Testing Test Design Techniques Used in the Testing 
StrategyStrategy

증번, 접수일, 지급일

입력정보
제약조건체크

접수일이후
입금이력

접수일이후
추가납입보험료

보험료reverse

선수보험료로
reverse

접수일 이후
대체보험료

대체보험료
취소

접수일 이후
ADM발생

접수일이후
Capitalization

ADM undo

Capitalization
취소

당월APL
이력확인

APL 취소

CSV계산

지연이자 계산

CSV 지연이자
보여준다

확인한다.

가수보험료
선수보험료
PDF 체크

미지급금 이동

배당금 체크 미지급금 이동

해약환급금
미지급금 이동

지연이자 원천징수
미지급금 이동

계약상태
해약으로 변경

종료

Yes

No

지연이자>5만원 원천징수 계산

CSV 지연이자
원천징수 보여준다

PL, APL 존재?
CSV로

PL/APL상환

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Control Flow Test @ System Test LevelControl Flow Test @ System Test Level

●●
 

Depth Level 1 Depth Level 1 ––

 
Covers all the individual pathCovers all the individual path

●●
 

Depth Level 2 Depth Level 2 ––

 
Covers all the combination of path around Covers all the combination of path around 

decision pointdecision point

●●
 

Depth Level 3 ...Depth Level 3 ...
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Test Design Techniques Used in the Testing Test Design Techniques Used in the Testing 
StrategyStrategy

Elementary Comparison Test & Elementary Comparison Test & PairwisePairwise

●●
 

Decision Point Decision Point ––

 
Covers MC/DC combinationCovers MC/DC combination

●●
 

Path Flow Path Flow ––

 
Covers Covers PairwisePairwise

 
combinationcombination

 (may cover Equivalence Partitioning)(may cover Equivalence Partitioning)
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PairwisePairwise
 

TestingTesting

Main ContractMain Contract Special ContractSpecial Contract Rating ScaleRating Scale Risk RatesRisk Rates AmountAmount AgeAge Payment CyclePayment Cycle ContractsContracts

Whole life Whole life 

insurance insurance 

Accident injuryAccident injury 11 SuperiorSuperior $10,000$10,000 15~1915~19 MonthlyMonthly Individual 1Individual 1

Adjusted whole life Adjusted whole life 

i.i.

Accident deathAccident death 22 Standard 1Standard 1 $50,000$50,000 20~7020~70 QuarterlyQuarterly Individual 2Individual 2

Child i.Child i. CancerCancer 3 Dividend3 Dividend Standard 1Standard 1 $100,000$100,000 HalfHalf--yearlyyearly Legal BodyLegal Body

Regular i.Regular i. hospitalization hospitalization 3 No dividend3 No dividend $200,000$200,000 YearlyYearly

Dollar i.Dollar i. SurgerySurgery 4 Dividend4 Dividend $200,001 ~ $200,001 ~ 

$3,000,000$3,000,000
Family income i.Family income i. CI 1CI 1 4 No dividend4 No dividend

Silver i.Silver i. CI 2CI 2 55

Variable i.Variable i. CI 3CI 3 66

…… CI 4CI 4 77

…… CI 5CI 5 88

…… Regular SCRegular SC 99

VULVUL Family Income Family Income 

SCSC

1010

VAVA 1111

RIRI 1212

1313

1414

1515

1616

1717

1818

All combinations= 14*12*20*3*5*2*4*3 = 1,209,600  

PairWise

 

Combination => 280
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State State ““TransitionTransition”” Testing @ System Test LevelTesting @ System Test Level

Assessment
Standby

Expiration

LiveevAssessment[ [As

 
sessmentResul=Suc

 
cess]

Losing
Effect

Cancellation

Payment
Exemption

Death

Full
Payment

EvDividendOccur
EvReduction
EvLoan
EvLoanReturn

EvPayment

 

[Payment 
Period>=stipulated 
time and Full 
Payment]

EvTimeElapse

EvReductionRestoration

EvCancellatio

 
n

EvCancellation

EvCancellatio

 
n

EvPayment

 
Exemption

EvClose

 
[Terminate or Cancel or 
Invalidate]

E
vD

ea
th

[G
en

er
al

 o
r 

A
cc

id
en

t]

EvDeath
[G

eneral
 or 

Acci
dent]

evAssessment[ [As

 
sessmentResul=Fail

 
]

EvClose [Terminate or 

Cancel or Invalidate]

EvCancellati

 
on

evClose

 
[Terminate or Cancel or 
Invalidate]
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State State ““TransitionTransition”” Testing @ System Test LevelTesting @ System Test Level

S1:Stan

 
dby

S2:Live
S3:Full 

Payment
S4:Losing 

Effect
S5:Payment 
Exemption

S6:Death
S7:Cancellat

 
ion

S8:Close

EV:Assessment

 
Fail

S1 -
-

 

I005
-

 

I015
-

 

I026
-

 

I036
-

 

I048
-

 

I061

EV:Assessment

 
Success

S2 -
-

 

I006
-

 

I016
-

 

I027
-

 

I037
-

 

I049
-

 

I062

EV:DividendOcc

 
ur

- S2
-

 

I007
-

 

I017
-

 

I028
-

 

I038
-

 

I050
-

 

I063

EV:Reduction - S2
-

 

I008
-

 

I018
-

 

I029
-

 

I039
-

 

I051
-

 

I064

EV:Loan - S2
-

 

I009
-

 

I019
-

 

I030
-

 

I040
-

 

I052
-

 

I065

EV:LoanReturn - S2
-

 

I010
-

 

I020
-

 

I031
-

 

I041
-

 

I053
-

 

I066

EV:Payment - S3
-

 

I011
-

 

I021
-

 

I032
-

 

I042
-

 

I054
-

 

I067

EV:TimeElapse - S4
-

 

I012
-

 

I022
-

 

I033
-

 

I043
-

 

I055
-

 

I068

EV:Payment

 
Exemption

- S5
-

 

I013
-

 

I023
-

 

I034
-

 

I044
-

 

I056
-

 

I069

EV:Close -
-

 

I001
S8

-

 

I024
S8

-

 

I045
-

 

I057
-

 

I070

EV:Death -
-

 

I002
S6

-

 

I025
S6

-

 

I046
-

 

I058
-

 

I071

EV:Cancellation -
-

 

I003
S7 S7 S7 S7

-

 

I059
-

 

I072

EV:ReductionRe

 
storation

-
-

 

I004
-

 

I014
S2

-

 

I035
-

 

I047
-

 

I060
-

 

I073

State-event Table (Valid & Invalid)
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State State ““TransitionTransition”” Testing @ System Test LevelTesting @ System Test Level

S1:Assessment 
Standby(9)

S2:Live(7)

S1:Assessm 
ent(2)

S4:Losing Effect

S5:Payment Exemption

S2:Live

S3:Full Payment

S2:Live

S1:Assessment Standby

S2:Live
S2:Live

S2:Live

S2:Live(36)

S2:Live(7)

S4:Losing Effect
S5:Payment Exemption

S2:Live

S3:Full Payment

S2:Live
S2:Live
S2:Live

S2:Live(7)
S5:Payment Exemption

S2:Live
.
.
.

S2:Live(7)
S5:Payment Exemption

S2:Live .
.
.

S2:Live(7)
S5:Payment Exemption

S2:Live
.
.
.

S4:Losing 
Effect(2)

S5:Payment 
Exemption

(3)

S3:Full 
Payment(3)

S6:Death
S7:Cancellation
S8:Close

S2:Live
S7:Cancellation

S6:Death
S7:Cancellation
S8:Close

S3:Full 
Payment(3)

S6:Death

S7:Cancellation

S8:Close

S7:Cancellation

S4:Losing 
Effect(8)

S7:Cancellation

S2:Live(7)

S4:Losing Effect
S5:Payment 
Exemption

S2:Live

S3:Full Payment

S2:Live
S2:Live

S2:Live

S5:Payment 
Exemption(3)

S6:Death

S7:Cancellation

S8:Close

S7:Cancellation

Valid TC: 60
S6:Death(1) S7:Cancellation

1-Switch Tree
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State State ““TransitionTransition”” Testing @ System Test LevelTesting @ System Test Level

ValidTC Start state Event Next Event Final

V1 S1:Assessment Standby AssessmentFail S1:Assessment Standby AssessmentFail S1:Assessment Standby

V2 S1:Assessment Standby AssessmentFail S1:Assessment Standby AssessmentSuccess S2:Live

V3 S1:Assessment Standby AssessmentSuccess S2:Live DividendOccur S2:Live

V4 S1:Assessment Standby AssessmentSuccess S2:Live Reduction S2:Live

V5 S1:Assessment Standby AssessmentSuccess S2:Live Loan S2:Live

V6 S1:Assessment Standby AssessmentSuccess S2:Live LoanReturn S2:Live

V7 S1:Assessment Standby AssessmentSuccess S2:Live Payment S3:Full Payment

V8 S1:Assessment Standby AssessmentSuccess S2:Live TimeElapse S4:Losing Effect

V9 S1:Assessment Standby AssessmentSuccess S2:Live Payment Exemption S5:Payment Exemption

V10 S2:Live DividendOccur S2:Live DividendOccur S2:Live

V11 S2:Live DividendOccur S2:Live Reduction S2:Live

V12 S2:Live DividendOccur S2:Live Loan S2:Live

V13 S2:Live DividendOccur S2:Live LoanReturn S2:Live

V14 S2:Live DividendOccur S2:Live Payment S3:Full Payment

V15 S2:Live DividendOccur S2:Live TimeElapse S4:Losing Effect

V16 S2:Live DividendOccur S2:Live Payment Exemption S5:Payment Exemption

… … … … … …

V38 S2:Live Payment S3:Full Payment Death S6:Death

V39 S2:Live Payment S3:Full Payment Cancellation S7:Cancellation

V40 S2:Live Payment S3:Full Payment Close S8:Close

V41 S2:Live TimeElapse S4:Losing Effect ReductionRestoration S2:Live

V42 S2:Live TimeElapse S4:Losing Effect Cancellation S7:Cancellation

V43 S2:Live Payment Exemption S5:Payment Exemption Death S6:Death

V44 S2:Live Payment Exemption S5:Payment Exemption Cancellation S7:Cancellation

V45 S2:Live Payment Exemption S5:Payment Exemption Close S8:Close

1-Switch Valid TC(1)
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State State ““TransitionTransition”” Testing @ System Test LevelTesting @ System Test Level

ValidTC Start state Event Next Event Final

V46 S3:Full Payment Death S6:Death Cancellation S7:Cancellation

V47 S3:Full Payment Cancellation S7:Cancellation (S7)

V48 S3:Full Payment Close S8:Close (S8)

V49 S4:Losing Effect
ReductionRestorat

 

ion
S2:Live DividendOccur S2:Live

V50 S4:Losing Effect
ReductionRestorat

 

ion
S2:Live Reduction S2:Live

V51 S4:Losing Effect
ReductionRestorat

 

ion
S2:Live Loan S2:Live

V52 S4:Losing Effect
ReductionRestorat

 

ion
S2:Live LoanReturn S2:Live

V53 S4:Losing Effect
ReductionRestorat

 

ion
S2:Live Payment S3:Full Payment

V54 S4:Losing Effect
ReductionRestorat

 

ion
S2:Live TimeElapse S4:Losing Effect

V55 S4:Losing Effect
ReductionRestorat

 

ion
S2:Live Payment Exemption S5:Payment Exemption

V56 S4:Losing Effect Cancellation S7:Cancellation (S7)

V57 S5:Payment Exemption Death S6:Death Cancellation S7:Cancellation

V58 S5:Payment Exemption Cancellation S7:Cancellation (S7)

V59 S5:Payment Exemption Close S8:Close (S8)

V60 S6:Death Cancellation S7:Cancellation (S7)

1-Switch Valid TC(2)
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UseCase
 

Testing – Unit Level

Test Case Senario Chip
Internet 

banking P/W

Accoun

 
t

Transfer 

P/W

Withdraw 

Amount
Balance Expected Result

TC0 S0 V V V V Withdraw Amount <= 

Balance

Normal Withdraw

TC1 S1 I N/A N/A N/A N/A N/A Msg(ImpossibleChipR

 
ecognition)

TC2 S2(Retrial Chance >1) V I N/A N/A N/A N/A Msg(RetryP/W)

TC2.1 S2(Retrial Chance = 

1)

V I N/A N/A N/A N/A Msg(RetryP/W)

TC3 S3(Retrial Chance = 

0)

V I N/A N/A N/A N/A Msg(InvalidP/W)

TC4 S4 V V I N/A N/A N/A Msg(InvalidAcc)

TC5 S5(Retrial Chance > 

1)

V V V I N/A N/A Msg(RetryP/W)

TC5.1 S5(Retrial Chance = 

1)

V V V I N/A N/A Msg(RetryP/W)

TC6 S6(Retrial Chance = 

0)

V V V I N/A N/A Msg(InvalidP/W)

TC7 S7 V V V V Withdraw Amount > 

Balance

Msg(InsufficientBal)

•

 

V : Valid
•

 

I : Invalid
•

 

N/A : Not Applicable
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UseCase
 

Testing – Integration Level

Entity(Object)

User Loan Item Title

UseCas

 e

 related 

to the 

entity

Add

 
User

Add

 
TitleAdd

 
Item

Borrow

Collect
Fine Renew

Return
Remove

User

Remove
Item

Remove
Title
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UseCase
 

Testing – Integration Level

Pre-

 
condition

 
(Standby)

Borrow Renew Collect Fine Return
Post-

 
condition

evBorrow Borrow

evRenew Renew Renew

evOverBorrow

 
Time

Collect 

Fine

Collect 

Fine

evPayFine
Renew

Return

evReturn Return Return

evDelete
Post-

 
condition



21

ConclusionConclusion

Use Demonstration of TPMS(Test Process Management 

System) as a conclusion
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Thank You!Thank You!

wonil@sten.or.kr
wonil@icu.ac.kr

wonil@softwaretesting.co.kr

wonil@sten.or.kr
wonil@icu.ac.kr

wonil@softwaretesting.co.kr

Q & AQ & AQ & A
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