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1 Introduction

11

12

13

14

15

Objectives

Digital Door Lock SystemQ| Unit testE I8 L3t =Eut 7|0 Cigt Mo, aAXQI

QAL test =S0f 2 MEHZ FAISHCL
Background

Digital Door Lock System2 &iZtZO| 74|, &3 AEfO| M2 C|AZ2 0|2t alarm, 12|

23 ool backlight S5 %& A &2|ot= A[AGOICE Of A|IAEE K2 71o] H

=

of o|.|_|a|.’ A|¢|;:é!g| 7;#%0“ il y=c =] |:|.ot'6|- MEH 7}% 2tT o||:|.'

—

HE

Unit teste A|l2EIS F85ts 24 HRl RESS Y22 St testO|H, A[XEO| 2

—

HEl HOjE X ZERHASO| RTAMS WSS AE AESEX HoE & s

= = AAN
7|28l HAE Z-o|t
Scope
Digital Door Lock System FO0jAf StEQIofet 22 G0 X5 + U= EES YL

Lo
Unit testE 3T

]
Mol B 27 U 27 52 oY SMolA Yot d2jn

Project plan
Configuration management plan

Digital Door Lock SystemQ| program source code I unit testE <|¢t test codes
CTIP (Continuous Testing & Integration Platform) 2t 0| A O|F0{X|{, program source

ode/test code| HZ 3 =7 A2 X|&Xo=2 FoED testECh
(1) Program source code®| HA

Program source code0f HZ % =7 YUY A|, 0| S5t =34

|0

2 unit test

i

Szt

@ 28F7|

program source codes L™ F7|H2Z build 3 unit testE T SHC}
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References

Test plan2 CtS EAES

mjo
N
rx
|0
tu
L
0x
H

|A20, unit test +AS 2|

ret
Rl
o
|0
&
—_

AHE &L

Team1-2013.EDLS.SRA-2.0

Team1-2013.EDLS.SDS-2.0

IEEE 829-1998 Standard for Software Test Documentation

IEEE 1012-2-12 Standard for System and Software Verification and Validation
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Test items

I
H

Digital Door Lock System2 Fdsle XA Q|9 BES0| Unit testO| CHAMO| =IC|

o
=50 2FMEES TES= K|S testdll, test item2 CHg ARS2FH g UL

State data
State data

Lock command——B-

Number inpt

Password data

——Key sensor input Key sensor signal—»

Vellow color command—p-

Key sensor data

oo

Red color command—
Door o/c sensor data
—Cover ofc sersor inpu o/ sensor signale
~ Green color command—-
Cover o/c sensor data
Lockbutton state e
= State data Alarm1 command——-
Lock button sensor data R
Trieger
-~ Trigger- Narm2 command——
e
Alarm3 command——
passworddata  State data
hhhhhhh Light on command—
Disable
Tick

" passworddata

Password data
State data
Yrigger

" Passworddata

h (
" Passworddata
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Lock Controller

[(LEELB)| [(ICEELERK)| [(!CRELEER])] [(IDEEIEEIR)| |(/DEEILEEAC))
/Dizable “Lodkdng” fEnable “Locking”

Display Controller

[kagic] [k&&.1c]
/Trlgger "Red Lamp" /Return /Trigger "Green Lamp" /Return

Alarm Controller
[PEEIC) !
Trmer".l.larnl"

[tPR&IC)

Trigger "Alarm3"

Teaml 7



Ver.Team1.2013.EDLS.UTP-1.0

Backlight Controller

- —

[C&&(N| |(C_flag==0))]
TICk[BO| ['c] /Enable "Light On"
/Disable "Light on" If(C_flag==0) C_flag=1

‘ else l\l=FaIse
Password Controller

[Password==NULL] [INPUT_END]
/Password=Input password /Return

[BOY/
Trigger "Reset Mode"

/Retur

[INPUT_END&&!C&&L]
/Trigger" Compare Password"

/Trigger "Reset Password"

_/

Reference No. 211

Name Lock Controller

Input Password & Key, Door o/c, Cover o/c, Lock button Sensor & State data,
Tick

Output Enable/Disable

Process Description 7= ME{|E ECHSEO Locking ProcessE Zhs A 7ILE.

Reference No. 2.2.1

Name

Display Controller
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Input
Output

Process Description

Key, Cover o/c sensor data
Enable/Disable, Trigger

il SEfE TSI JEi Sof Me

10

o

Reference No.

2.2.2

Name

Input

Output

Process Description

Alarm Controller
Key, Cover o/c sensor & State data
Trigger

M HEE EESIO alarmE E35s Z2MAE HSAZICH

Reference No.

2.2.3

Name
Input
Output

Process Description

Backlight Controller

Key, Cover o/c sensor data, Tick, Password data
State data, Enable/Disable

SIX| MEHE EEHSIO] Backlight & 745 TEM A

i
Hkdl
ofn
>
N
o

Reference No.

2.3.1

Name
Input
Output

Process Description

Password Controller
Password & State data

Trigger

HYMS 4xf2lE 25 93 w2 A TiggerE S3) Compare
Password processE Af&A|7ICH

HYUHMSES U3 we F 4 AlZS =SS HL Tiggers S
Reset Password process& 2tz A|ZICtH

(2)Module interface — Team1-2013.EDLS.SDS-1.0: Process specification, Structure chart

3  Features to be tested

(1) Processes in SRA: Zt T2 M AT} 7HX|D Y= QFAE

(2) Modules in SDS: 2t 2&0| 7}X|1

mjo

UEot= XS

o| =
M

HO|E| QIE{T|O|AZ testStCh <Table 1 E|AE

&} Process (DFD) 2|AE>9| Process name AF=X.
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Table 1 H|AE% Process (DFD) E|AE

ID Name Description

211 Lock Controller = MEfE EEHSIO Locking Process& 2ts A|ZICH

2.1.2 Locking 220l sfixE JEfoAM THE HEO =2 E% E=
20| sfixME SEfoA Ats E= AIZHO] ZikEl B3R
Lock commandZ& Lock Interface 2 2WCt J2|10 HA
=l Lol ¢f& State data®f X Z&SHCL

2.2.1 Display Controller SIX| AMEHE DHCHSIO] AMEf SO| AMANS HIRL= mZ A
25 HSAIZICH

2.2.2 Alarm Controller SIX| MEfE HELHEIY alarmE EEsle ZEMNAE A
SAZIC

2.23 Backlight Controller SiX| ME|E TCHSIO] Backlight & 74 ZZMAE &
SAlZIC

2.3.1 Password Controller HYHS 4X2|& 25 ¢ 2Hotg 42 Triggerg &
8l Compare Password process& 2tz A|ZICt.
HEHSE 28 = T Y8 AUS =5 8%
TriggerE Eol| Reset Password process& 2tz A|ZICt

2.3.2 Compare Password Password data O MZ&El 4X}2|2| Password?} AL X}7F
@245tk INPUT_PASSWORD 2 H|wdt0] PO C|O|HE
MZESICE ™MASE Password®l AL PG| TRUEE X ZEHsH
1 ™MHEGIK| U2 AL FALSES XNZESHCL

2.3.3 Reset Password MEEl Password & XR7|3}5F0] K 2SHC)

224 Yellow color Enable AE{S [f, Yellow color command £ Display
Interface 2 HUHCH

225 Red color Trigger £ 82 A2, Red color command £ Display
Interface 2 H L

2.2.6 Green color Trigger € 22 AL, Green color command £ Display
Interface 2 H UL}

227 Alarm1 Trigger € 22 A2, Alarml command & Alarm
Interface 2 HUC}

228 Alarm?2 Trigger € 22 42, Alarm2 command £ Alarm
Interface 2 H UL}

2.29 Alarm3 Trigger € 82 A2, Alarm3 command & Alarm
Interface 2 HUHC|

2.2.10 Light on Enable AE{S [ff, backlight & 10 & ¢t 7{&= Light

on command £ Backlight Interface 2 HMHLCH
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4 Features not to be tested
(1) Processes in SRA: Q& ZX| EZI0|H, Tt HO|H MY TZZMHA S testO| A X Qs
(2) Modules in SDS: <Table2 EH|AESIKX| &S Process(DFD)EZ|AE >9| Processes name ZHx.
Table 2 HAE 9k2 Process (DFD) 2|AE

ID Name Description

11 Password Interface Password ZX|ZEH Q= 4fS BHO} char &
H==(Number)2 BH=tSHCE B2tz 2591 Number
S Password detector 2 FESHCE

1.2 Key sensor Interface Key Sensor 22 H ¢ Z+& 2o} Boolean ¥
T/F A= (Key sensor signal)£ H2H5L0 Key
sensor detector 2 TESHCT

1.3 Door o/c sensor Interface Door o/c sensor 2EHE Q= Z+& Htot
Boolean & T/F 4AlZ(Door o/c sensor signal) 2
#H215L0] Door o/c sensor detector 2 7 & oL}

14 Cover o/c sensor interface Cover o/c sensor 25 EH = Zy& 2ot
Boolean & T/F 4= (Cover o/c sensor signal)£
=514 Cover o/c sensor detector 2 ME ST}

15 Lock button sensor Interface Lock button Sensor E8EH ¢= ZrS HHOf
Boolean & T/F 4l%(Lock button sensor signal)
2 H3510] Lock button sensor detector 2 ™
sy

1.6 Password detector Number £ Password 2 HH2t510] H|0|E X%t
20 Moot

1.7 Key sensor detector Q= Key M 1, E2l Key H 0 € [|O|E XNZE
29| K 0O MEstet

1.8 Door o/c sensor detector 20| g8 oM 1, 20| & o™ 0 € §
Ol XZ42| Door o/c O XMEotC}.

19 Cover o/c sensor detector SHI07F €5 ed 1, HIT B Qo™ 0 =
HOolH Mol C of MEetoh 747 Ha|™
CFlag 242 0 22 Z=7|3} =L}

1.10 Lock button sensor detector n &= HEOQl =2|H 1, =2|X| FS™ 0 2 4

OlF XF20| LB Of XFeHCt
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5 Approach

Digital Door Lock System?9]

program source code !

Ver.Team1.2013.EDLS.UTP-1.0

unit test& 2|t test codes

CTIP(Continuous Testing & Integration Platform) =tZ0|A O|F0{X|0, program source

code/test code o HA & £=H

6 Item pass/fail criteria

Functional test pass/fail criteria: 2t 252 2 7At

7 Unit test design specification

7.1

Test design specification identifier

EDLS.UTD.01.00

7.2

Features to be tested

7.2.1 Process in SRA

<Table 1 EH|AEY Process (DFD) 2|

7.3

Approach refinements

7.3.1 Brute force testing

Argre x|

Moz

—_ =

A

EoHE| D test =ICE

3

0ot

1o
lo
4n
ra
IR
o
2
o
rot
_IT|_

[m
v
_'>_|'
P

EDLSS| Z} RE0| f7AteS UESH= X|E =257 f15t0], 27AR0 Fel&

Li80f 7|Et810] test caseZS

£ A goHA| Eett

74

Test identification

Identifier

Feature(Process ID

DFD)

in

Valid/Invalid value

EDLS_UTC_000_000
EDLS_UTC_000_001
EDLS_UTC_000_002
EDLS_UTC_000_003
EDLS_UTC_000_004
EDLS_UTC_000_005

EDLS_UTC_000_006

2.1.1 Lock Controller
2.1.1 Lock Controller
2.1.1 Lock Controller
2.1.1 Lock Controller
2.1.1 Lock Controller
2.1.1 Lock Controller

2.1.1 Lock Controller

Lock Mode0Oj| Ao [BO]=FALSE Input

Lock ModeOf| A [K]=TRUE Input

Unlock ModeOj|A{ [LB]=TRUE Input
Unlock ModeOf|A{ [BO]=TRUE Input
Unlock ModeOj| A [N]=FALSE Input

Lock ModeO M [C]=FALSE&&[P]=TRUE
Input

Lock Mode0j| A

Teaml
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[C]I=TRUE&&[K]=TRUE Input

EDLS_UTC 001_000 2.1.2 Locking Enable Input

EDLS_UTC_002_000 2.2.1 Display Controller Yellow2E O] A [C]==TRUE &&
[KI==TRUE /20| Sof{rt.

EDLS_UTC_002_001  2.2.1 Display Controller Yellow2fEH Of A [C]==FALSE &&
[K]==TRUE /2{0| SofLCt.

EDLS_UTC_002_002 2.2.1 Display Controller YellowAfEl Of A [C]==FALSE &&
[KI==FALSE ©/2{0| SofLt.

EDLS_UTC_002_003  2.2.1 Display Controller Yellow2fEf Of A [C]==TRUE &&
[KI==FALSE ©/2{0| So{L}.

EDLS_UTC_003_000 2.2.2 Alarm Controller Wait2EJO| A [L] 20| S0{&LCt

EDLS_UTC_003_001  2.2.2 Alarm Controller Wait2E{j O] A [AC] 20| S0{2LCF.

EDLS UTC_003_002 2.2.2 Alarm Controller Wait2E{jO| Al [Input_End] €20 =02
ct.

EDLS_UTC_003_003 2.2.2 Alarm Controller Wait&E{j 0| A [C_flag] Y& 0] S0{2LC}.

EDLS _UTC_003_004 2.2.2 Alarm Controller Wait 2 EJO| A{ [C]==FALSE && [P]==FALSE
elzio] Sofert

EDLS_UTC_003_005 2.2.2 Alarm Controller Wait&EfO| A [BO]==TRUE 20| S0{&=
C}.

EDLS _UTC_003_006 2.2.2 Alarm Controller Wait2EJO|A{ [BO]==FALSE /20| =0{2
c}.

EDLS_UTC_004_000  2.2.3 Backlight Controller Backlight off @1 AFEOJ|A{ [N] Input

EDLS_UTC_004 001  2.2.3 Backlight Controller Backlight off ©I AEHO|AM [C_flag==0]
Input

EDLS_UTC_004_002  2.2.3 Backlight Controller Backlight off ©1 AFE{O)|A{ [K] Input

EDLS_UTC_004 003  2.2.3 Backlight Controller Backlight on 2FE{Of|A{ [N] Input

EDLS_UTC_004_004  2.2.3 Backlight Controller Backlight on QI AEHO|AM [C_flag==1]
Input

EDLS UTC 004 005 2.2.3 Backlight Controller Backlight on &E{O| A [C_flag==0] Input

EDLS _UTC_004_006 2.2.3 Backlight Controller Backlight on &EjOj|A{ [BO] Input

EDLS UTC 005 000 2.2.4 Yellow color Enable @3S Bt=C}

EDLS_UTC_006_000 2.2.5 Red color Trigger 12 Hr=C}

EDLS UTC_007_000 2.2.6 Green color Trigger Q1S "r=C}
EDLS_UTC_008_000 2.2.7 Alarml Trigger 2 & "t=C}
EDLS_UTC_009_000 2.2.8 Alarm2 Trigger 21348 Et=C}
EDLS_UTC_010.000 2.2.9 Alarm3 Trigger 2 & "t=C}
EDLS_UTC_011 000 2.2.10 Light On Disable AE{O|AM Enable Input

EDLS UTC 012 000 2.3.1 Password Controller Wait AEfOA [L] == TRUE && [C]

==FALSE @} [INPUT_END] == FALSE &

Teaml 13
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EDLS_UTC_012_001

EDLS_UTC_012_002
EDLS_UTC_012_003

EDLS_UTC_012_004

EDLS_UTC_012_005

EDLS_UTC_012_006

EDLS_UTC_013_000
EDLS_UTC_014_000

2.3.1 Password Controller Wait AMENOA [L] == TRUE && [C]
==FALSE 2} [INPUT_END] == TRUE =
[Password] == NULL &=

Wait ME{O|A [L] == FALSE && [C] ==
TRUE G|O|H Q&

Wait AEJOA] [L] == TRUE && [C] ==
FALSE O|O|E &

Wait AE{O|A] [INPUT_END] && C ==
TRUE G|O|H Q&

Wait MEJO|A ![INPUT_END] && C ==
FALSE.CJ|O|Ef €&/ &

TRIGGER {!=

TRIGGER /&

2.3.1 Password Controller

2.3.1 Password Controller

2.3.1 Password Controller

2.3.1 Password Controller

2.3.1 Password Controller

2.3.2 Compare Password
2.3.3 Reset Password

7.5  Feature pass/fail criteria

EDLSO| Z} EE(EZAM2)2 SRAC Fol[o As A

= oiEsjor oot 2

REEEM2) €Y / =9

2t
description &=2& & =xSiC

g (23 /58 L EWE R
2 SE2 SRAS| process

8  Unit test case specification

8.1 Test case specification identifier

Table 4 Test Case Identification

Test case Identifier

Input Specification Output Specification

EDLS_UTC_000_000
EDLS_UTC_000_001
EDLS_UTC_000_002
EDLS_UTC_000_003
EDLS_UTC_000_004
EDLS_UTC_000_005
EDLS_UTC_000_006
EDLS_UTC_001_000
EDLS_UTC_002_000

EDLS_UTC_002_001

State=Lock, [BO]==FALSE State=Lock

State=Lock, [K]==TURE Disable / Locking==
State=Unlock,[LB]==TRUE Enable / Locking==
State=Unlock, [BO]==TRUE State=Unlock
State=Unlock, [N]==FALSE State=Unlock
State=Lock, [C]==FALSE&&[P]==TRUE Enable / Locking==1
State=Lock, [C]==TRUE&& [K]==TRUE

Enable

Enable / Locking==
[L],Lock command
State == Yellow / C==TRUE && K ==
TRUE

State == Yellow / C==FALSE && K ==
TRUE

State == Yellow

Trigger / State == Green

Teaml 14
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EDLS_UTC_002_002

EDLS_UTC_002_003

EDLS_UTC_003_000

EDLS_UTC_003_001

EDLS_UTC_003_002
EDLS_UTC_003_003
EDLS_UTC_003_004
EDLS_UTC_003_005

EDLS_UTC_003_006

EDLS_UTC_004_000
EDLS_UTC_004_001
EDLS_UTC_004_002
EDLS_UTC_004_003

EDLS_UTC_004_004
EDLS_UTC_004_005

EDLS_UTC_004_006
EDLS_UTC_005_000
EDLS_UTC_006_000
EDLS_UTC_007_000
EDLS_UTC_008_000
EDLS_UTC_009_000
EDLS_UTC_010_000
EDLS_UTC 011 000

EDLS_UTC_012_000

State == Yellow / C ==FALSE && K ==
FALSE

State == Yellow / C ==TRUE && K ==
FALSE

State == Wait / C ==FALSE && P==
TRUE

State == Wait / L

State == Wait / AC

State == Wait / Input_End

State == Wait / C_flag

State == Wait / C == FALSE && P ==
FLASE

State == Wait / BO == TRUE

State == Backlight Off/[N]
State == Backlight Off/[C_flag==0]
State == Backlight Off/[K]
State == Backlight On/[N]

State == Backlight On/[C_flag==1]
State == Backlight On/[C_flag==0]

State == Backlight On/[BO]
Enable
Trigger
Trigger
Trigger
Trigger
Trigger

State==Disable/Enable

State == wait/
[L]==TRUE&&[C]==FALSE/![INPUT_END]

Trigger / State == Red

State == Yellow

Trigger/

State == Correct Sound
State == Wait

State == Wait

State == Wait

State == Wait

Trigger/

State == Error Sound

Trigger/

State == Warning Sound
Enable/State==Backlight On
Enable/State==Backlight On
Disable/State==Backlight Off
Tick
counting==0/State==Backlight
On

Tick counting++
Tick
counting==0/State==Backlight
On

Disable/State==Backlight Off

Yellow color command
Red color command
Green color command
Alarm1l command

Alarm2 command

Alarm3 command

Light On
Command/State==Enable

Trigger "Reset Password"/

State == Reset Mode

Teaml
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EDLS UTC 012 001 State== wait /[ Trigger / “Compare
L]==TRUE&&[C]==FALSE/[INPUT_END] Password"/ State == Compare
Mode
EDLS UTC 012 002 State == wait /[PASSWORD]==NULL State ==Password Setting
Mode

EDLS_UTC 012 003 State == wait/[L]==FALSE&&[C]==TRUE  State==wait
EDLS_UTC_012_004 State == wait /[L]==TRUE&&[C]==FALSE  State==wait

EDLS_UTC_012_005 State == wait /![INPUT_END] && C == State == Wait
FALSE
EDLS_UTC_012_006 State == wait /[INPUT_END] && C == State ==Wait
TRUE
EDLS_UTC_013_000 Trigger [P]
EDLS_UTC_014_000  Trigger INPUT_PASSWORD == NULL

8.2  Test items
<Table 3 Test Design Identification> %=
8.3 Input specifications
<Table 4 Test Case Identification> X=X
84  Output specifications
<Table 4 Test Case Identification> X=X
9  Environmental needs
Digital Door Lock System?| Unit testE 2ot AN Q FAte2 CHSaf 2Lt
(1) Hardware & Platform, Eclipse IDE (Integrated Development Environment)
GCC compiler/linker
(2) CTIP(Continuous Testing & Integration Platform) Environment

Test tools

CUnit unit test framework for C

Teaml 16



10 Unit Test deliverables

101

10.2

10.3

104

Unit test plan
Unit test design specification
Unit test case specification

Unit test summary report
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