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Objectives
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Background

Electronic Door Lock System& 7|2Xoz2 22 11 o= 7|58 $¥siC} 0| 7|5
2 YA +dot7| fSiMe, HIZE S U A2 2 Z2M A0 Fetoh o
WS @PBICL Unit tests AlABIS TS 2|4 ©F RESS 4O St Test
O|, A|ARISl M52 ZH25l= Feature I Process @ FAIE S THESH= X E =l
£ e 7|28l test approach O|LCt.

Scope

=
Approach 2} techniquelt Q=2 st= =4 8 =3 52 ™OTICt Electronic Door
Lock SystemQ| Unit Teste= A|AHIS JM3t= XA CHRo| BEES jACZ SIH,

THE DE0| QPAES UL X|Z test BHCf
Configuration management plan

Electronic Door Lock System®| Program Source code B! Unit testE 2|3t Test Codes
IDE: Eclipse Compiler: MinGW 2tZ 0| A O|F0{X|0§, Program Source code 2| HZA Gl

AX AISIS X|&XMOoZ ESHE| ] testElC)

(1) Program Source code®| HA
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Program Source codedf HZ U =X M A|, 0| ETstD =ZHOZE Unit
testE ot
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Program Source code
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UM FI|E 7K €= bulid & unit testE& £=dlist
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References
T2_2013_SRS_1.0V
T2_2013_SRA_2.0V
DS-2013.EDLS.SDS-2.0
IEEE 829.1998 Standard for Software Test Documentation

IEEE 1012-2012 Standard for System and 50ft"re Verification and validation

Test items

Electronic Door Lock SystemE 74%l= XA CHR{Q] RES0| Unit testQ| CHAHO| =L}

2t 89| @7AS UES=X|E teststD, test ltem2 Chz AIRS2REH A& UL

(1) Overall of modules — T2_2013_SRA 2.0V &1
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Disable

Backlight
i} Command

Enable

Lock
d Command

Lock
A\ Command

Alert Command

(2) STD of modules — T2_2013_SRA_2.0V &1

IN: A S 554

C: 2 (true : Y& false: &gl
Len(N) : /& =Xt =

N: SN2 €el 0 oS E = AH4A 2] )

[C]
/Enable “backlight on”

Wait for setting
password

[Len(N) == 4]

Password set

10Tick || !C
/Disable “backlight on”

0~9Tick[IN]

[C Il IN]
/Enable “backlight on”

[('C || 10Tick[!IN])]
/Disable “backlight on”
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[Trigger “Unlock door”

[Len(N)==4] && 3Tick[D]
/ Trigger “Lock door”
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Tick [ N !1=P && Len(N)==4]
/ Trigger “Ring Alert2”
[ Trigger “Ring Alert3”

(Tick [N==P]) || [K] || [O]
/ Trigger “Ring alert1”
Trigger “Unlock door”

([D && Q]) || 3Tick[D]
[/ Trigger “Lock door”

fXI(UKIEI b )

Unlocked K: ¢l

D ZaE(t= 28 f=

N:Soordel o=

b= |

i

[= B i =¥}

(o =1
=

P b2 2(4XFEI HH"')

Len(N): ¢l & =
IN: =il 5 24

(3) Functionality of Module - T2_2013_SRS_1.0V

HER

Reference No.

2.1.1

Name Backlight Control

Input InputNumber, Cover State

Output Disable, Enable

Process 238 g2 =k @ @2 E 2406t Enable,
Description Disable A1 E S W},

Reference No. 2.2.1

Name Lock&Alert Control

Input InputNumber, Key, DoorState, LockSignal,
Tick

Output Trigger

Process =H2= 322 HRO JH =l 15‘_%% 0l =Z56H0d

Description at=Hf A B2 EXIet & X0 O|HIEE 2

ot= ‘Trigger'E 2 H L.

HEE EE  (2lx=g38)H285, 3] 88
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3 Features to be tested
(1) Processes in SRA: Zt T2 MAVF 74X U= LFAR S UHEFESH= K| E testPiCt
(2) Modules in SDS:; 2t @E£0| 7}X|Z = OO|E QIE{HO|AE testSIC}.
<Table 1 EH|AEZ Process (DFD) 2| AE>9| Process name®t=x
Table 1 E|AE% Process (DFD) Z|AE
ID Name Description
211 | Backlight Control olzd "Hte =Xt FI| MEE EA5l0 Enable, Disable M E HUH
C}.
221 | Lock & Alert Control E0eE HEQ LHEY XMZE= MEES 0|8310] A= StA Za
Rt HE FX| 0| OHEE LMSt= 'Trigger'E HMHLEL
4  Features not to be tested
(1) Processes in SRA: Q|2 AKX E20|H, Ctx HIO|EHAY ZZMA SL2 testO| A X|lTHCt.
(2) Modules in SDS: <Table2 HAE &tX] %S Process (DFD) 2|AE>9| Process name & =X
Table 2 H|AESIX| 242 Process (DFD) 2|AE
ID Name Description
11 Cover Interface ‘Cover signal input'g 2o} EIN7F ©sio ™ false, YZO M truez Al
SE YEH E|-,
12 Number Button Interface Ot 21 A9l ‘Number input'& @2 Htof, C|X|E A2 HFRO
HEotrt
13 KeySensor Interface ‘Key Sensor input'S QU 2o} HMNHEE LjEHCH
14 DoorSensor Interface ‘Door Sensor input'& & 2o} 20| ESAO ™ true, U H
false M2 E LfEHCE
15 LockButton Interface ‘LockButton input's U =op MIHEO| 2™ true, DX A H
false M E LEHHLC]
16 Accept Input Number ‘Number State’'E £l = H2 Datas
0~9€ T2l 'Input Number'of| XZtstC}.
2.1.2 | Turn on backlight Enable0| E0{ 2™ HWZI0|EE & backlight command& ELj1
disable0| {2 ™ backlight command& EL& 22 SETHetCt
2.2.2 | Lock door EZ2|H7I E0{2® 'Lock'ES &df HBIHEKXE F1+= 'Lock Command’
£ Hulict
2.2.3 | Unlock door EZ2|H7I E0{2T 'Lock'eS &l EHBIEKXE = ‘Lock Command'E
HUCH
224 | Ring alertl EZ|AH7I E0QH Alert'S &l 4218 &2|= ‘Alert Command'E

[E{IﬁE (o] Ed]

=

H =
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HUHC}

225 | Ring alert2 EZ|H7I E0{® Alert'sS T dE2E 22| ‘Alert Command'E&
HUHC}

226 | Ring alert3 E2|H7I E0{2HH Alert'E g8l ZE3E 22|= ‘Alert Command'E&
HEUHC}

5 Approach

Electronic Door Lock System®| Program Source code 5! Unit testE 2|t Test Code= IDE:

Eclipse Compiler: MinGW 2tZA 0| A O|F0{X|H, Program Source code 9| HA 8l =8 Atst

o o

= A&EHoz SYED testElCt.

(1) Brute force testing : 2t ZEQ| QPAISS OtESH=X|

o [ ]

gttt 1 0] o2l &0 CHoi M= testStA| Q=L

ST

1]
ot

tolgt o= Qe Test caseE &

6  Item pass/fail criteria

Functional test pass/fail criteria: Zt E&2 QFAIE S 25 OHESI0{0F St
7  Unit test design specification

7.1  Test design specification identifier

EDLS_UTC_000_000
7.2 Features to be tested
7.2.1 processes in SRA
<Table 1 H|AE% Process (DFD) 2Z|AE> E X
7.3 Approach refinements

7.3.1 Brute force testing

EDLSO| 2t B 50| FAdES THRSI=XE =5t fI5td, @A FelE Ly
20| 7|Et510] test caseE EHMGSICE 1 012|9] 02 M=o CHSA = test caseE =

A5HX| Y=Lk
74  Test identification

Table 3 Test Design Identification

[HIAE Q&) T2 Team 9
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Identifier

| 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_000_007
EDLS_UTC_000_008
EDLS_UTC_000_009
EDLS_UTC_000_010

EDLS_UTC_000 011
EDLS_UTC 000 012

EDLS_UTC_000 013
EDLS_UTC_001_000
EDLS_UTC_001_001
EDLS_UTC_001_002
EDLS_UTC_001_003
EDLS_UTC_001_004
EDLS_UTC_001_005
EDLS_UTC_001_006
EDLS_UTC_001_007
EDLS_UTC_001_008
EDLS_UTC_001_009
EDLS_UTC_001_010
EDLS_UTC_001_011

EDLS_UTC_001_012

| EDLS_UTC_001_013
| EDLS_UTC_001_014

EESSRIE)

Feature (Process ID in DFD)
2.1.1 Backlight Control
2.1.1 Backlight Control
2.1.1 Backlight Control
2.1.1 Backlight Control
2.1.1 Backlight Control
2.1.1 Backlight Control

2.1.1 Backlight Control
2.1.1 Backlight Control
2.1.1 Backlight Control
2.1.1 Backlight Control
2.1.1 Backlight Control

2.1.1 Backlight Control
2.1.1 Backlight Control

2.1.1 Backlight Control

2.2.1 Lock & Alert Control
2.2.1 Lock & Alert Control
2.2.1 Lock & Alert Control
2.2.1 Lock & Alert Control
2.2.1 Lock & Alert Control
2.2.1 Lock & Alert Control
2.2.1 Lock & Alert Control
2.2.1 Lock & Alert Control
2.2.1 Lock & Alert Control
2.2.1 Lock & Alert Control
2.2.1 Lock & Alert Control
2.2.1 Lock & Alert Control

2.2.1 Lock & Alert Control

2.2.1 Lock & Alert Control
2.2.1 Lock & Alert Control

Valid / Invalid value

WaitSetPwd AEJO| A Len(N)O| 47} =l

-

0ol o
il

WaitSetPwd AHEFO{| Al Len(N)O| 30| =l
PwdSet AMEHO||A{ o HE
PwdSet AEJO|A 5= [If HE
PwdSet AEHOIA 9% [ HE
PwdSet AEJO|A 5 [ HE
=Lt

PwdSet AHE[0f A
PwdSet AME{Of| A
TurnOff AMEHOIA 747} LzICt
TurnOff AEjOfA B{E 2i2i0] Sof
TurnOff AFEHOIA
O{QX| grer

TurnOn AEHOIAM B C

TurnOn AEfOA 10 59 HE Y2H0| SO0{X|
=L

TurnOn
=Cf
WaitSetPwd 2FEJO|A Len(N)O| 40|,
Of EHo{RUALH.

WaitSetPwd 2EJOf|A Len(N)
o] Er&{QULt.

WaitSetPwd AFEHO{| A Len(N
O & ULt.

WaitSetPwd AfEJO| Al Len(N
Of e RALt.
Locked AFEHOf| A
A7t B 2D of
Locked AFEHO)| A
Locked AHEH 0| A
Locked AHEHO]| A
Locked ALEHOf|A]
ol X|stC}.
Locked AMEJOIAl 7| Q20| Soj=C}.

Locked SEfOIA ZE/EH= HEO| =2ICH

Locked AENOJA| Len(N)O| 47} ofL|m, 7| 0|

0=

i
L 2 2

r
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A0
40
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0| 30|21, 3= F¢t

Mo

)0| 40|31, 2% SOt

Ho

)0| 40|11, 3% F¢9

—

Ho

Len(N)O| 40|11, [UHEl 4XtE| =
AX|SHR| Yt

Len(N) O] O O|EH, 10X} X|LtC}
Len(N) O| 2 O|0{, 10Z=7} X|:tCt.
Len(N) O| 4 O|0§, 10&7} X|LtC

Q2gl 4xtz| 247} BB S o}

=02 1, E/Ha HEO =2|X| FUCH
Unlocked AfEHOlA &£0| Bt 1, HzI/EZ H
E0| sl

Unlocked AFEHOf| A
Unlocked 2AHEHO| A
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0| &alct,

EDLS_UTC_001_015 2.2.1 Lock & Alert Control Unlocked HEHO|AM 20| EH5QL, FE/&a HE
Of =HX|X| @41, 327t X|LEX| GEQULE.

EDLS_UTC_001.016 2.2.1 Lock & Alert Control Unlocked AEHOIA 2% SOt 20| Et5{QU, H&l/
o3 HE0l s2X YN

EDLS_UTC_001.017 2.2.1 Lock & Alert Control Unlocked AFEJOA 20| €2{Q1 3X7} X|LiC}

7.5  Feature pass/fail criteria

EDLSO| Zf RE(ZZM2)2 SRAY FoEf s a7Ad (B8 / &8 9 3=

=
DE BHEGOF WL 24 RE@EAMA)R ¥/ 53 U S

—

2
Zt2 SRAQ| process

description &=2 X xSICL
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 state == WaitSetPwd / Len(N) == state == PwdSet
EDLS_UTC_000_001 state == WaitSetPwd / Len(N) ==
EDLS UTC 000 002 state == PwdSet / tick == 0 / IN =

state == TurnOn

true
EDLS UTC 000 003 state == PwdSet / tick == 5 / IN == state == TurnOn

true
EDLS_UTC 000 004 state == PwdSet / tick == 9 / IN == state == TurnOn

true
EDLS_UTC_000_005 state == PwdSet / tick == 5 / IN ==

false
EDLS UTC 000 006 state == PwdSet / tick == 10 state == TurnOff / Disable "backlight on"
EDLS _UTC 000 007 state == PwdSet / C == false state == TurnOff / Disable "backlight on"
EDLS UTC 000 008 state == TurnOff / C == true state == TurnOn / Enable "backlight on"
EDLS_UTC 000 009 state == TurnOff / IN == true state == TurnOn / Enable "backlight on"
EDLS UTC_000_010 state == TurnOff / C == false / IN ==

false
EDLS _UTC 000 011 state == TurnOn / C == false state == TurnOff / Disable "backlight on"
EDLS_UTC_000 012 state == TurnOn / 10tick[IN==false] state == TurnOff / Disable "backlight on"

EDLS_UTC_000_013 state == TurnOn / 9tick[IN==false]
EDLS_UTC_001_ 000 state == WaitSetPwd / Len(N) == 4 / state == Locked / Trigger "Lock door"
tick == 3 /D == true

[HIAE 3] T2 Team 11



EDLS_UTC_001_001

EDLS_UTC_001_002

EDLS_UTC_001_003

EDLS_UTC_001_004
EDLS_UTC_001_005

EDLS_UTC_001_006

EDLS_UTC_001_007

EDLS_UTC_001_008

EDLS_UTC_001_009

EDLS_UTC_001_010

EDLS_UTC_001_011

EDLS_UTC 001 012

EDLS_UTC_001_013

EDLS_UTC_001_014

EDLS_UTC_001_015

EDLS_UTC 001 016

EDLS_UTC_001_017

8.2

state == WaitSetPwd / Len(N) == 3 /
tick == 3 /D == true
state == WaitSetPwd / Len(N) == 4 /
tick == 2 /D == true
state == WaitSetPwd / Len(N) == 4 /

tick == 3/ D == false

state == Locked / Len(N) == 4 /N I=P
state == Locked / tick == 10 / Len(N)
==0

state == Locked / tick == 10 / Len(N)

state == Locked / tick == 10 / Len(N)

state == Locked / N ==

state == Locked / K == true

state == Locked / O == true

state == Locked / N != P/ K == false/
O == false / Len(N) '= 4

state == Unlocked / D == true / O ==
true

state == Unlocked / tick == 3/ D ==
true

state == Unlocked / D == false / O ==
true

state == Unlocked / D == true / O ==
false / tick != 3

state == Unlocked / tick == 2 / D ==
true / O == false

state == Unlocked / tick == 3/ D ==

false

Test items

<Table 3 Test Design Identification> %=

8.3

Input specifications

<Table 4 Test Design Identification> %=
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Trigger "Ring Alert2"
Trigger "Ring Alert3"

Trigger "Ring Alert3"

state == Unlocked / Trigger "Ring Alert1"
/ Trigger "Unlock door"
state == Unlocked / Trigger "Ring Alertl"
/ Trigger "Unlock door"
state == Unlocked / Trigger "Ring Alertl"
/ Trigger "Unlock door"

state == Locked / Trigger "Lock door"

state == Locked / Trigger "Lock door"

12
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8.4  Output specifications

<Table 4 Test Design Identification> &=
Environmental needs
Electronic Door Lock SystemQ| unit testE 2|3t 2t4
IDE: Eclipse

Compiler: MinGW 2+

AE &) T2 Team
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