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Purpose

T59] Electronic Door Lock System®] unit testES 3 sF= Ao] &3
T5.2013.EDLS.SRA-3.09] State Transition Diagram= H}I® S & tests
Fis AR AL, Z; 7] 5o] AR T ¥ = A gelst= Aol T3 =
o] 2 skt

Electronic Door Lock System(©]3} EDLS)<] unit testE -3 3}7] 9]t
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Modification



Modification

g @ A8 718l actiond] 73 ?

Tick[LS && NBC]
/ Trigger “Click”
PW Count =0

Insert NB to PW Input Tick
Tick[NBC && 'PW Input FULL] / Return

/ Trigger “Click”
PW Count =0
Insert NB

to PW Input Tick[PW Count >= 1000 || CC]

/ Trigger “Reset”

Tk Tick[PW Input FULL &8 Tiek

PW Array == NULL] / Trigger “Reset”

PW Count
/ ount ++ / Trigger “Set”

Tick[PW Input FULL && Tick
PW Array != NULL] / Trigger “Reset”
/ Trigger “Check”




Modification

PW Array & Input Data Storage

PW Array &
PW Input Data

Lock State
Data

Number
Button &
Clicked Data

Cover Closed &
Opened Data

Controller
211

PW Array &
PW Input Data

PW Array &
PW Input Data

PW
Correct

PW
Clicked

PW Array &
PW Input Data




Modification
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Modification

1) DFD Level 3 = Data Dictionary

PW Array & PW These data are included in PW State. null, Integer Array[4],
Input Data PW Input Data has PW Input and Integer

Index. PW Input is made up four

Number Button Data in incoming

order and Index is the size of PW

Input. PW Array Data also saves

integer array data used to checks

PW Input Data.

PW Correct Data Using information generated by PW  True / False, Interrupt
Check Process, it saves Boolean data
whether the password is correct or
not.

PW Clicked The data generated by PW Clicked. It True / False, Interrupt
sends Boolean data. (It sends true
when PW Click.)




Modification

2) State Transition Diagram for PW Controller

Tick[LS && NBC]
Trigger “Click”
TickINBC && PW Input FULL]  / 1099% Click
/ Trigger “Click” PW Input[Index] = NB Tick

PW Count =0
Index -
PW Input[Index] = NB neerr / Return

Index++

Tick[PW Count >= 1000 || CC]
/ Trigger “Reset”

Tick Tick[PW Input FULL && Tick
/PW Count ++ PW Array == NULL] / Trigger “Reset”
/ Trigger “Set”

Tick[PW Input FULL && Tick
PW Array '= NULL] / Trigger “Reset”
/ Trigger “Check”




T'est process list
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Test process list

Test AA 7]+

library module (interface process) #| 2

= Ho)H 35 T2 A A ¢
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Test process list

| A~E & Process(DFD) 8| 2~E (1/2)

Name

PW Controller

PW Reset

PW Check

PW Click

PW Set

Lock Controller

Unlock

Lock

Description
Button Data?} PW Array&PW Input data, Cover Opened&Closed data, 12|11 Lo
ck State DataZ BFOLA AFEHS Sof MY TR A A0|H HHS ML,
PW Controller7} H{ZUHSE X7|31&Hl SEst= T2 A A, Trigger FHS B0
™M PW Array&PW Input data 2t PW Input data?t IndexE X 7|3A|ZICH
PW Controller?} HHE2HS E =9I
PW Input= PW Array2t H| W SHO
ler@t Lock ControllerOf| A HHC}

e I SESt= TZMA. Trigger 3HE 2o
PW CorrectE True =& FalseZ Sound Control

Trigger @2 2to ™ PW Click DataE True &EfZ Sound Controller?} Light Co
ntrollerOf| A4 £ HC}H

£7| HYHSE AP T2 T o9l PW Inpute| LH8E P
W Array0j| s 7IC}.

Lock Button Data, Key Sensor Data, Door Closed&Opened Data, PW Correct Dat
a, PW Input&Array Datas 20} HEot T2 M A0AH BHS T ST

TriggerE 92 ™ |ock State DataE False &tEjZ BHZASID, Unlock CommandE& L
ock InterfaceOf| Al & EotC}.

TriggerE 9o ™ |ock State DataZ true &EfZ2 HZASI, Lock CommandZE Lock
InterfaceOf| Al M=ot}




Test process list

H| A~E & Process(DFD) 8 2~E (2/2)

Name Description

PW Correct Data, PW Clicked DataE 20fA] M A
M20|AH BE S HETH)

o= —

Sound Controller

PW Clicked, Cover Closed&Opened Data, PW Input & PW Array DataE B0} &

Hont Controller | ¢ 5 s01x| 2 ZeIx) WErBIO) T2 M2 HES YES Bt

Sound 1 TriggerE 2f2 ™ Sound 1 H &S Sound Interface0|
Sound 2 TriggerE 2f2 ™ Sound 2 &S Sound Interfacel|
Sound 3 i Hto ™ Sound 3 &S Sound Interfaced|

4o Light Interfaced]| 22 7|= &

dES Mt

Back Light
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Test process list

H| A~ E 3K &< Process(DFD) 8| A~ E

Name Description

Number Button InputZ Q1= HOtA Determine Signaldf| C|X|E A2
a4 =LCt.

Lock Button InputZ = HOtA|l Determine Signal0f CIX|E& M2 H
AFEL.

Key Sensor InputZ2 €2 =0tA Determine Signal0f| C|X|E Mz 2 H

=L}

Number Button Interface
Lock Button Interface

Key Sensor Interface

Door Sensor Input2 2= B2FOLAl Determine SignalQ|| C|X|E M2
Door Sensor Interface putS 5 EOIA gnalofl X2

AZ=LL

Cover Sensor Input2 Q2 HIOFA Determine Signalof| C|X|E AS 2
AECt

Number Button, Lock Button, Key Sensor, Door Sensor, Cover Sensor Si
gnal== 20N 2d=2[0f et = F5t0] 7Is &l HO|EHE E2IL}.

= 0O L=

Cover Sensor Interface
Determine Signal

Lock Signal Interface Lock commandE HOPA| ZH2 AHX| 0 &2 AEHE HIRE AMSE HUlict
Sound command& Bt0tAl A2|E 7= Sound Signal& Alarm & X|0f &
O}

Light command& BIOtA =& 7|12 Il=Light SignalZ Back Light ZHX|
Of] 2 HC}

Sound Interface

Light Interface




Composition standard
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Composition standard

Input 24
State Transition Diagram(¢]s} STD)¢] Z=31ol| 2 8 3t input
=524

om] = dlolg vt 44
ex) CO/CC, DO/DC, LB, KS + true% & 5%
Controller ¥5F o} g} STDA| A S gto] A5t

¥

Count ¥

7|20] H = gk o)A/ mnt
Tick vttt} HALE sl 57] Wil + 7HA] 25 n| & 7t
o

]
23] A= oF H= 2A4S P 93 (Valid / Invalid)

[1
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Composition standard

PW Input Arrayel] NB 57}
Index®] ¥1A| & 7HA = Integer W F7}
#2710 2 IndexE Al

AllB
A == TRUE
B == TRUE
A == FALSE && B == FALSE

A && B
A == TRUE && B == TRUE
A == FALSE && B == TRUE
A == TRUE && B == FASLE
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Unit test design specification
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Unit test design specification

State Transition Diagram for PW Controller

Tick[LS && NBC]
Trigger “Click”
TickINBC && PW Input FULL]  / 1099% Click
/ Trigger “Click” PW Input[Index] = NB Tick

PW Count =0
Index -
PW Input[Index] = NB neerr / Return

Index++

Tick[PW Count >= 1000 || CC]
/ Trigger “Reset”

Tick Tick[PW Input FULL && Tick
/PW Count ++ PW Array == NULL] / Trigger “Reset”
/ Trigger “Set”

Tick[PW Input FULL && Tick
PW Array '= NULL] / Trigger “Reset”
/ Trigger “Check”
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Unit test design specification

Identifier
EDLS_UTC_211_000
EDLS UTC 211 001
EDLS_UTC_211_002
EDLS_UTC 211 003
EDLS_UTC_211_004
EDLS_UTC_211_005
EDLS_UTC_211_006
EDLS_UTC 211 007
EDLS _UTC 211 008
EDLS _UTC 211 009
EDLS_UTC_211_010
EDLS_UTC 211 011
EDLS_UTC_211_012
EDLS UTC 211 013
EDLS_UTC 211 014
EDLS_UTC 211 015
EDLS_UTC_211_016
EDLS_UTC_211_017
EDLS_UTC_212_000
EDLS_UTC_213_000

EDLS_UTC_214_000
EDLS_UTC_215_000

Feature

2.1.1 PW Controller
2.1.1 PW Controller
2.1.1 PW Controller
2.1.1 PW Controller
2.1.1 PW Controller
2.1.1 PW Controller
2.1.1 PW Controller
2.1.1 PW Controller
2.1.1 PW Controller
2.1.1 PW Controller
2.1.1 PW Controller
2.1.1 PW Controller
2.1.1 PW Controller
2.1.1 PW Controller
2.1.1 PW Controller
2.1.1 PW Controller
2.1.1 PW Controller
2.1.1 PW Controller
2.1.2 PW Reset

2.1.3 PW Check

2.1.4 PW Click
2.1.5 PW Set

Valid/Invalid value
Ready AME{OJ| A LS==TRUE ¥ [, NBC==TRUE /20| E0{2LC}.
Ready AHEHO| A LS==FALSE Q! I, NBC==TRUE @|2{0| S0{&LC}.

Count E{Of M Tick 20| SO{ 2L}
Count ME{O| Al PW input BfE 2| 27|70
Count ME{O| Al PW input BfE 2| 2 7|7t 1
Count 2 E{O| A{ PW input HiE 2| 2 7|7} 2
Count 2E{O| A PW input HiE 2| 2 7|7} 3
Count ME{O| Al PW input BfE 2| 2 7|7} 4
O
O
4
4

(e]]
=
(e]]
=
ol
=
ol
=
ol
=
ol
=
ol
=
ol
=
ol
=

Count ME{O|| Al PW input HfE 2| =2 7|7
Count ME{O||A] PW input BfE 2| 3 7|7
Count 2EHO| A PW input H{Z9o| =37|7
Count 2E{O| A PW input HiE 2| =27|7
Count AE{OJ| Al PW CountZ} 1000 O|A+O|LC}.
Count A E{0||A] PW CountZ} 1000 O|2+O|LC}.
Count A E{Of| A{ CC==TRUE = 0| S0{2LC}.
Set HEHO| M Tick® 30| SO0{=2LCF.

Reset AEHO| A TickO| &S0{-2L}.

Check MEf Q| A Tick@ 20| =0{ &Lt

[f, NBC==TRUE 0| 50{=L}.
[[f, NBC==TRUE 0| 50{=L}.
[f, NBC==TRUE 20| S0{=LC}.
[f, NBC==TRUE 2 20| 50{=LC}.
(0§, NBC==TRUE Y4 =H0| S0{2LC}.
[, PW arrayZt NULLZ}O|C}.

[, PW array?} NULLZ}O| OfL|C}.
[, PW arrayZ} NULLZ}O|C}.

[, PW arrayZt NULLZtO| OfL|C}.

Trigger 1280| S0{ 2™, PW Input DataE NULLZ ZtE=CLC}.
Trigger &1 0| =0{ 2™, PW Input Datal} PW Array £ H| W3l PW Correct 4}

C}.
Trigger ¢
Trigger &

2™, PW Clicked 4f2 TRUEZ HZASHC}.
M, PW Array 4f2 PW Input Data £ HZH3IC}.




Unit test case specification
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Unit test case specification

Test Case Identifier
EDLS_UTC_211_000
EDLS UTC 211 001
EDLS_UTC_211_002
EDLS_UTC_211_003
EDLS_UTC_211_004
EDLS_UTC_211_005
EDLS_UTC_211_006

Input specification
State==Ready / LS==TRUE , NBC==TRUE
State==Ready / LS==FALSE , NBC==TRUE
State==Count / Tick
State==Count / Index==0, NBC==TRUE
State==Count / Index==1 , NBC==TRUE
State==Count / Index==2 , NBC==TRUE
State==Count / Index==3 , NBC==TRUE

Output specification

State==Count / Trigger “click”, PW Input[Index]==NB, Index+ +
State==Ready

State==Count / PW Count ++

State==Count / PW Count==0, PW Input[Index]==NB, Index++
State==Count / PW Count==0, PW Input[Index]==NB, Index++
State==Count / PW Count==0, PW Input[Index]==NB, Index++
State==Count / PW Count==0, PW Input[Index]==NB, Index++

EDLS_UTC_211_007
EDLS_UTC_211_008
EDLS_UTC_211_009
EDLS_UTC_211_010
EDLS_UTC_211 011
EDLS_UTC_211 012
EDLS_UTC_211_013
EDLS_UTC_211 014
EDLS_UTC_211 015
EDLS_UTC_211 016
EDLS_UTC_211 017
EDLS_UTC_212_000
EDLS_UTC_213_000
EDLS_UTC_214_000
EDLS_UTC_215_000

State==Count / Index==4 , NBC==TRUE
State==Count / Index==0, PW Array==NULL
State==Count / Index==0, PW Array!=NULL
State==Count / Index==4 , PW Array==NULL
State==Count / Index==4 , PW Array!=NULL
State==Count / PW Count>=1000
State==Count / PW Count<1000
State==Count / CC==TRUE

State==Set / Tick

State==Reset / Tick

State==Check / Tick

Trigger in

Trigger in

Trigger in

Trigger in

State==Count
State==Count
State==Count

State==Set / Trigger “set”
State==Check / Trigger “check”

State==Reset / Trigger "Reset”

State==Count

State==Reset / Trigger “Reset”

State==Reset / Trigger "Reset”

State==Ready

State==Reset / Trigger "Reset”
PW Input Data=NULL
PW Correct = (PW Input==PW Array)

PW Clicked = TRUE

PW Array = PW Input Data
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