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1 Introduction

1.1  Objectives

= BME digital watch systemg] unit testS +®3t7| gk A" MO0 Chal 22 SHE
2Lt

(1) Digital watch system2| unit test& =#3}7| 2lsf Yoz g2 U 7S Helsch
(2) Digital watch system2| unit test® =#317] 2¢t test approach 9! techniques2 H2|giCt

(3) Digital watch system2| unit testE dst7| 2lgh g2 E 2 apAlg U test ELES Helpt
o

1.2 Background

Digital watch system2 BT A2t WS 7|2 715 0= €& ~FHX 52 oud 75
£ IR gl AMAOICL O] ABE off] JHel €HE FIR D flen dg A g AT s
E M40 8 F2skE £a0 featureS0|Ch Unit testi A|ABIES piddhe Ha 012 2
EEE UHLRE St testO|0f, A2HS| W52 20 featureE0| 27AEE UESERE
=elg = 2l 78X test approach0|C

13  Scope

o] #E EMEe dgital watch system2| unit testE +MS7| Y8 2E S YL Digital
watch system 2| unit test® 8317 2% Xj2la} AL test approache} techniquelt R E &
= 24 W =3 55 el Digital watch system2] unit testE ALHE PE3H Ha 19
2| REEE UYeR 50, FoE 280 atAgs UESHEXE testBiCh

14 Project plan
15 Configuration management plan

Digital watch system| program source code % unit test® £ test codes CTIP (Continuous
Testing & Integration Platform) EHEAMM O|FH X, program source code/test code 2| ¥H 9
+H Al XSH2E SWE D testHEC)

(1) Program source code2| HA

Program source code®| W2 9 3 24 A 0|8 E¥SD1 M2 unit testE HEiCH

[H2E g3 Dependable Software Laboratory 4
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2) g8 77

Cl server®] 2|8] 2|Zli= program source codels UM 7|8 7iX D ASHSE build ¥ unit

testE @ECh
16 References
Test plan2 CHE EMES 7I¥I22 YIS0 unit test =WE 2zl APz A ASE T
DS.2012DWS.SRS-2.0
DS.2012.DWS.SRA-1.1
DS.2012.DWS.SDS-1.1
IEEE 829-1998 Standard for Software Test Documentation
IEEE 1012-2012 Standard for System and Software Verification and Validation
2 Testitems

Digital watch system£ F43he X2 B9e] BEE0| unit test2] Cfyo] ECL 2t RES 8¢
AMEE UEIEXE testSID], test itemE CHE AIEEFH IHE[RICH

(1) Functionality of modules - DS.2012 DWS.SRA-1.1: Process specification
ol 13e 1 Y¥E YIS Y.
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Time kg
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MName Digital Watch Controller
Input Button, Logic Data
OQutput Enable, Disable, Trigger

Process Description  Button, Logic Data 2 P0RM MERS E&) siT =220
HEHE TEELCL

(2) Module interface - DS 2012 DWS.SRA-2.0r Process specification, Structure chart

3 Features to be tested

(1) Processes in SRA: 2t TRMAT} 717D Q= PAEE NESHERE testdic)

(2) Modules in SDS: 2t BE0| 7}X|2 U&= OloE PIEHO|AE test#ICh <Table 1 EIAE

Process (DFD) 2| A E>2| Process namekt &

Table 1 B|~E% Process (DFD) 8| &E

(] MName Description

Button, Logic Data 8§ Zopdq HElE S5 #HP

21 Digital Watch Controller
ZEM20A YYE WEHC

2.1 Digital Watch Controller 7t REE HEL U] BES%=
D24 Logic Data R0 Z=I&hs display mode 8
Ekcki=g

22 Change watch mode

Trigger WS We® TK modifying 2 MY 0
EE 1 2 @Esls ZEH2 Timekeeping mode WA
Current time & 28 S 9I5| OiA B LIEHCE

13 Change TK mode

ol trigger 28 ——— 14 Add one ATHE S=EE 0 1Y SIRATFE ZEMH
ek TR n_ Timekeeping mode Ol A|ZHE =HE ), & Y AL
i Tagsas, 25 | T select = oE 26 F ojn HE SEHD YsE HARE
Snnzzo i d HITE Yaguze E2qa
oger iz - -
o sl 333 Somedis | Drggerast ) 26 | Gotime Tick & T 20p WH AZE UWATE T2YS.
Lag tims m 27 Save TK +HE EHAIE BE%E R4S
1 daahle 145 X
— Alarm mode @ O, =¥ FX OHHEE EEHATE
R S, 28 | Change AL mode E2AA -
P ———
Enaie 218 HE AT +HE o, o= S#E& =¥ FU7
29 Al zelect . N
System thock (L7100 HUH HEWFE =242
210 | Alarm On Off e 4% 058 BAE 1 21 Digital Watch Controller 7}
Dependable Software Laboratory & | ES=E) Dependable Software Laboratory 7
Q
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BEEE TEMH

e U AI7E HEE I 2.1 Digital Watch Controller
7t BESE TEMA

211 AL save

Stopwatch mode OlA #7 MEIE MAE ZaMa

212 5T start
stOn @ 13 e

Stopwatch mode O0f4 HI| MElE FHAUSE ZEMA

| sTston AOnS 022 W

214 | 5T resat Elapsed tima & 000000 22 #7818l T2 M

Stopwatch mode OlA #7 MEIE MAE ZaMa

215 | STlap
stOn g 22 g

Stopwatch mode 04 Tick of o2} Elapsed time &

220 5T go time
9 HWAR|s A

Ver D5.2012.0WS.UTP-1.1

Seln AR 208 CojH HE maMa

A 2xgE  YeFs HOHE  fEEE
EEPES

226 FM indicator

221 Alarm Controller 2| 2/8E Z# Sound signal &

227 Sound cut HEsCh

HEEYn ZYE 2E HOHE Yo NPEYE

31 Display interface
HFE ColHE VEATE Z2M

32 Sound device interface Sound signal & 2otM sound § HESISE T2 M2

Backlight signal & F'ggtol LED 7} #2 X |= H2E

33 Backlight interface
HEd|sEs T2 M2

YYE S0} El= ZLEOIM Enable, OtL2tH Disable &
WA T2

221 | Alarm Controller

4 Features not to be tested

(1) Processes in SRA: 2|5 %8 S2lold, Ché HIOE MY ZEMA S2 testO|M M 2ECL
(2) Modules in SDS: <Table 2 E|~E5I%] 2 Process (DFD) 2|~ E>2| Process name %7

Table 2 B|-~E#X| 8 Process (DFD) 2|AE

5  Approach

Digital watch system2| program source code 9 unit testE 22 test coded= CTIP (Continuous
Testing & Integration Platform) EHE®M 0| R XD, program source code/test code 2] B 4l
+3 Mg X&3ez SHED testEC)

(1) Brute force testing: 2} RE2| SFAEE OSSR Holg 5 9= test casel EMbiCH

3 ojglel oelBol oisiME testsix] GleCh

6  Item pass/fail criteria

Functional test pass/fail criteria: 2 2 E2 QFAIYEE 2S QIESiojof ¢iC)

7 Unit test design specification

(0] Name Description

11 Button a interface B E A §|¥E LolA Button 0f FEHEICE
12 Button b interface HE ‘B Y2 2ol Button Of ®EEICEH
13 Button ¢ interface BE 'C YeE 2opy Button Of FEMECE
14 Button d interface HE ‘D' YHE 2op Button o XEBICL

Timekeaping mode Of4 FHE #3 o COHE

216 | TK display At moaa
= = &,

Alarm mode o4 EHE s Had OojHE e

217 | Alarm display .

Stopwatch mode ®A SYE #| =8 COHE

218 | Stopwatch display
HEtle e

Stopwatch maode OfM Lap time EYE 3 Wap

21% | Lap time display HolElE HEHE Z2qA.

2322 Light Button Y0 M2t Backlight signal & FEsl= ZTEMA

Alarm on & B YHO| A REXIY CHT HEE TAME
T2

223 | Alarm indicator

B AZEE S+EE W METN o= REE 5

224 TK bar
S mAE) #HE dolHE HEsE T2
225 | Alarm bar Y AMIE EHE W MERNN He HEE +H
"HAE =) Dependable Software Laboratory 8

7.1 Test design specification identifier
DWS.UTD.00.00
7.2 Features to be tested
7.21 Processes in SRA
<Table 1 El-AEF Process (OFD) 2|AE> EH=E
73  Approach refinements
7.31 Brute force testing

pwse| 2t 20| 2FAgE AFSEXE Helstr| fstol, aFalgel Halg o Tt
O test case§ EHBICL 1 0|2|2] 0% HE0 S = test caseS ErABR] BECh
8= g=) Dependable Software Laboratory 9
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Table 3 Test Design Identification

Ver. DS.2012.DWS.UTP-1.1

DWS_UTC_000_038

2.1 Digital Watch Controlier

Change Alarm modedt e o4 [P0 B0
ch

DWS_UTC_000_039

2.1 Digital Watch Controller

Change Alarm modeifEf)A] [d]Y 0| 80
=3

Identifier

Feature {Process ID in DFD}

Valid/ Invalid value

DWS_UTC_00_000

2.1 Digital Watch Controller

Time keeping HEHN M [alZ20| §0f2Ct

DWS_UTC_000_040

2.1 Digital Watch Controlier

Increase Alarm valuett 0l 4 (3] R0| 02
Ef.

DWS_UTC_000_001

2.1 Digital Watch Controller

Time keeping 4O M [b]E 0| E0j=Ck

DWS_UTC_(00_002

2.1 Digital Watch Controlier

Time keeping &HEH0 M [c1Y 30| FHECH

DWS_UTC_000_041

2.1 Digital Watch Controller

Increase Alarm valusifEfOJM (DR E0| 02
Ck

DWS_UTC_00_003

2.1 Digital Watch Controller

Time keeping AN M [dE 30| Boj=Ck

DWS_UTC_000_004

2.1 Digital Watch Controlier

Change TK mode HER0A [a]Y =0 0=k

DWS_UTC_000_042

2.1 Digital Watch Controlier

Increase Alarm value & EJ0A (]2 0| B2
.

DWS_UTC_(00_005

2.1 Digital Watch Controller

Change TK mode HE|A [b]g 30 §0{2Ct

DWS_UTC_000_006

2.1 Digital Watch Controller

Change TK mode HEO|A [ 0| BH2CH

DWS_UTC_000_043

2.1 Digital Watch Controller

Increase Alarm valuefEfOJA [d]Y 0| B2

L-

DWS_UTC_(00_007

2.1 Digital Watch Controller

Change TK mode HEIHA [d]E 30 §0{2L}

DWS_UTC_(00_008

2.1 Digital Watch Controlier

Increase TK value &HEJCIM [a]E30| 020k

DWS_UTC 001 000

2.2 Change watch mode

Trigger2l 30| §H2 W, Display mode UF &
Hech

DWS_UTC_0:00_009

2.1 Digital Watch Contraoller

Increase TK value AMERCRA [b]R 20| E0{2Ck

DWS_UTC_000_010

2.1 Digital Watch Controlier

Increase TK value HERCIAM [ 0| FHSCE

DWS_UTC_002_000

2.3 Change TK mode

Trigger §3{0| §H2 M, TK medifying {IE &
FE

DWS_UTC_000_011

2.1 Digital Watch Controller

Increase TK value HEfM [dR 30| ¢ =ch

DWS_UTC_000_012

2.1 Digital Watch Controlier

Stopwatch on MEH (a0 BHRCE

Trigger 20| S\, wWA T Fe

DWS_UTC 000 013

2.1 Digital Watch Controller

Stopwaich an A b2 =0) EHECh

DWS_UTC_(00_014

2.1 Digital Watch Controlier

Stopwatch on el ()2l =0] §H2ch

DWS_UTC_000_015

2.1 Digital Watch Controller

Stopwatch on AefolA (]2 =0| BH=2Ck

DWS_UTC_000_016

2.1 Digital Watch Controlier

Stopwatch off HEM [1E/30| BoEch

DWS_UTC_$00_017

2.1 Digital Watch Controller

Stopwatch off ERO)M (bR H0| §0|2CE

DWS_UTC_000_018

2.1 Digital Watch Controlier

Stopwatch off SEfM [CIRH0| FHECH

DWS_UTC_003_000 2.4 Add one
cument time / set time ©| ZHE BTBICH
Tri L 2B, T set mad ]
DWS_UTC_004_000 2.5 TK select rigger B0 §0f mode & #E
T}
Tick 0 | nt ti ZHA
DWS_UTC 005000 | 26 Go time ?Jtrw | §O2F, curent tme § F7HA|
Tri 2 H0 9B, &=EE b i
DWS_UTE_006_000 2.7 Save TE nigger | &Y +HEE curent time

& HETCH

DWS_UTC_(00_019

2.1 Digital Watch Controller

Stopwatch off SERO)A [d]R 30| S0f2Ck

DWS_UTC_007_000

2.8 Thange AL mode

Trigger ©/2(0] EO{2B, AL modifying gt ¥
At

DWS_UTC_000_020

2.1 Digital Watch Controller

Lap time SHENGIA (a2 30| BO2CH

DWS_UTC_(00_021

2.1 Digital Watch Controller

Lap time &HENGA [DIREO|

DWS_UTC_008_000

2.9 AL select

Trigger 30| BB, Alarm set mode {18
BHELE

DWS_UTC_(00_022

2.1 Digital Watch Controlier

Lap time &HEHOIM (IR 0| SO{ECH

DWS_UTC_(00_023

2.1 Digital Watch Controller

Lap time AFEHDIA (]2 30] SHECE

DWS_UTC_009_000

2.10 Alarm On Off

Trigger ©0] SR, Alam on IE EE
et

DWS_UTC_(00_024

2.1 Digital Watch Controlier

Alarm AEfl/stOn==00 4 [a]8l 20| F0=Ch

DWS_UTC_000_025

2.1 Digital Watch Controller

Alarm AbeflfstOn==00 4 [B]%0| S0j2ct

Trigger ©EH0| FH2H, +HE set time HE

DWS_UTC_000_026

2.1 Digital Watch Controlier

Alarm &tEl/stOn==00 4 [c]@0| §H2Ch

DWS_UTC_000_027

2.1 Digital Watch Controller

Mlarm HEl/stOn==004 [0 §HLL)

DWS_UTC_(00_028

2.1 Digital Watch Controlier

Marm delifstOn==1004 (&850 FHach

DWS_UTC_000_029

2.1 Digital Watch Controller

Alarm Abef/stOn= =10 4 [B]E/H0| SHECt

DWS_UTC_000_030

2.1 Digital Watch Controlier

Alarm Aefl/stOn==1014 [cIY¥0| §O|2ct

DWS_UTC_00_031

2.1 Digital Watch Controller

larm AFl/stOn==10 4 [d1R12{0] BHECh

DWS_UTC_000_032

2.1 Digital Watch Controlier

Alarm Atel/stOn==200 4| [a]8l30] FHECh

DWS_UTC_000_033

2.1 Digital Watch Controller

Alarm Aefl/ston==200 4 [B]R30 BHECh

DWS_UTC_000_034

2.1 Digital Watch Controller

Alarm ell/stOn= =200 4 [cJR¥0| EO{2Cn

DWS_UTC_(00_035

2.1 Digital Watch Controller

Alarm HE/stOn==204 [dE0| §HEC)

DWS_UTC_010_000 211 AL save
B azscs
DWS_UTC_011_000 2,12 ST start :zfe' 0| FH2E stOn S8 1R EF
- P -
DWS_UTC_012_000 2,13 ST stop Trigger 30| FO2H, stOn IHE 028 #
gk
DWS | Trigger YHO| FOQE, Eapsed time &
uTC 013 000 214 ST reset
oo 00:00:002 8 & 7|Bgict
- PP
DWS_UTC_014_000 215 5T lap Tir:iuer 2E0| BOQE, otOn ZHE 28
Enable Ti o X 3
DWS_UTC 015,000 | 2.20 5T ga time S TickY2A0| SN2, Elapse

time 38 F2HAITICH

DWS_UTC_000_036

2.1 Digital Watch Controller

Change Alarm mode €l oM (sl 0| 802
=3

DWS_UTC_015_001

2.200 5T go time

Disable® 23} Tick@ 0| EN2H Elapsed
time 3 HE QS

DWS_UTC_00_037

2.1 Digital Watch Controller

Change Alarm modesHEj) M (B0 Boj2
=X

DWS_UTC_016_000

2.21 Alarm Controller

Idle AHEjO)M, Alarm on == true &8 Current
time == set time

a8 2E)

Dependable Software Laboratory 10

DWS_UTC_016_001

2.21 Alarm Controller

Alarm rings e A,

[HE e

Dependable Software Laboratory 11
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(Current time — set time == 20} || {Buttan = 0
B8 Button < 5)

Ver. D5.2012.DWS.UTP-1.1

7.5  Feature pass/fail criteria

Dwse| 2t RE(ER2al2)2 SRAG] FoIE0f Sl= aqae (U /7 3 2 83) & 25 U5
SHOp BHCh 2 RE(ZE A2 Y/ EY 8 SEE2 SRAS| process description #RE HET

t.

&  Unit test case specification

81  Test case specfication identifier

Table 4 Test Case Identification

Test case identifier Input specification Output specification
DWS_UTC_000_000 controlState==Time fa ControlState== TK mode
DWS_UTE 000001 | State==Time keeping / b State==Time kesping
DWS_UTC_000_002 State==Time keeping / ¢ State==Alarm
DWS_UTC_000_003 State==Time keeping / d State==Time kesping
DWS_UTC_000_004 | State==Change TK mode / a State==Time keeping
DWS_UTC_000_005 State==Change TK mode / b State==Increase TK value
DWS_UTC_000_006 State= TK mode / ¢ WIE TK mode
DWS_UTC 000 007 State==Change TK mode / d State== Change TK mode
DWS_UTC 000_008 | State==Increase TK value / a State==Time keeping
DWS_UTC_000_009 State==Increase T¥ value / b State==Increase TK value

State==Increase TK value / ©

DWS_UTC_000_027 State==Alarm / stOn==0 / d State==Alarm
DWS_UTC_000_028 State==Alarm / stOn==1/ 2 m--mmrmmde
DWS_UTC_000_023 State==Alarm / stOn==1/b State==Alarm
DWS_UTC_000_030 State==Alarm / stOn==1/c State==Stopwatch on
DWS_UTC_000_031 State==Alarm / stOn==1/d State==Alarm
DWS_UTC_000_032 State==Alarm / stOn==2 / a State==Change Alarm mode
DWSE_UTC_000_033 State==Alarm J stOn==2 / b State==Alarm
DWS_UTC_000_034 State==Alarm / stOn==2/ ¢ State==Lap time
DWS_UTC_000_035 State==Alarm / stOn==2 / d State==Alarm

DWS_UTC 000036 | State==Change Alarm mode / a State==Alarm
DWS_UTC_000_037 State==Change Alarm mode / b State==Increase Alarm value
DWS_UTC 000038 | State==Change Alarm mode / ¢ State==Change Alarm mode
DWS_UTE_000_039 | State==Change Alarm mode / d

DWS UTC 000 021 | State==Lap time /b State==Lap time
DWS_UTC_000 022 | State==Lap time / c State—Time keeping
DWS UTC 000 023 | State==Lap time / d State==Lap time
DWS_UTC_000_024 State==Alarm / stOn==0/ a State==Change Alarm mode
DWS_UTC_000 025 | State==Alarm / stOn==0/ b State==.
DWS_UTC_000_026 State==Alarm / stOn==0/ ¢ WIM off
925 23] Dependable Software Laboratory 12

DWS_UTC_013_000 Trigger in / e_time.tm_sec==30 e_timetm_sec==0
DWS_UTC_014_000 | Enable, Disable / stOn==30 StOn==
DWS_UTC_015_000 Enable, tick
DWS_UTC_015.001 | Disable, tick
State==Idle, Alarm on==true, current time==set
DWS_UTC_016_000 time / -0 Enable / alarm_state==1
State==alarm rings, (Current time - set time ==
DWS_UTC_016. 001 | 20) || (Button != O & Button < 5) / alarm_state | Disable / alarm_state==0
82  Test items
S22 2H] Dependable Software Laboratory 13




<Table 3 Test Design ldentification> &=

83  Input specifications

<Table 4 Test Casze Identification> # &

&4  Output specifications

<Table 4 Test Case Identification> &

9 Testing tasks

Ver DS.2012.DWS.UTP-1.1

Table 5 Testing tasks & Schedule

Task Predecessor tasks Special skills Effort | Finish date

DS-DWS-2012-SRS Ed
_ D5-DWS-2012-5RA Zhid

(1) Unit Test Plan Zfd 3
DS-DWS-2012-5D5 Zpd
ows 73l

(2) Test design specification | Task 1 DWS of cREt o34 5

(3) Test case specification Task 2 DWs off CHSE O34 5

R Test code =
(4) Test execution Task 3 4
Test tacls o] CREE 08|
(5) Test result report Task 4 1
(6) PHY N report FE Tazk & 1

10 Envircnmental needs

Digital watch system2| unit testE 2|8t EHEY QP AFE2 OS2 Zo)
(1) Hardware & Platform, Eclipse IDE (Integrated Development Environment)

gcc compiler/linker

(2) CTIP (Continuous Testing & Integration Platform) Environment

Cl server

SVN repository server

CI/SVN serverl] E2 7Hsst Sl pC

Test tools

CUnit unit test framework for C

gCov code coverage measurement tool

11 Unit Test deliverables

(M~ 23]

EPENDARLE SOFTWARE
LABGRATORY
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111 Unit test plan
11.2  Unit test design specification
113 Unit test case specification
114 Unit test summary report

12 Schedules

<Table 5 Testing tasks & Schedule> &=

I == Dependable Software Laboratory 15
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HAE X|E 3E &8

Testing2 $| ¢t assertion code

== C/C++ - DWS - Manual Test/src/Unit_Test_Manual.c - Eclipse

Dﬁg

File Edit Source Refactor MNavigate Search Run  Project Window Help
il OB -&- @ T H O ®mE v

TR IR

> [ Quick Access

[ Praject Explorer 52 | g Unit_Test_Manual.c 52
= <)==D| e - #include "Watch.h"
a 2% DWS - Manual Test #include "stdio.h”
b [l Includes int controlStatus;
PRS-
b Unit_Test_Manual.c void assert_num(char* id, int data, int expected);
b Watch.c
b 6 Watchh ~wvoid assert_num(char* id, int data, int expected) {

if (data == expected) {
printf("#s: Pass\n", id);
} else {
printf("%s: Fail\n", id);

}

—wvoid init_test() {
controlStatus = 8;
button = 8;

}

“void DWS UTC @060 000() {
/* set controlStatus(State) */
controlstatus = @8;
button = "a’;

controlstatus = digitalWatchController(®);

assert_num("DWS_UTC_888_88e", controlStatus, 1);
}

= void DWS_UTC_pee_ee2() {

/* set controlStatus(State) */

controlstatus = @8;

button = "c';

controlStatus = digitalWatchController(®);

assert_num("DWS_UTC_@ee_8e2", controlStatus, 18);
= void DWS_UTC_pee_eed() {

/* set controlStatus(State) */

controlstatus = @8;

button = "a’;

controlStatus = digitalWatchController(1);

Writable
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HIAE Fo|~ Ad

Dﬁg

= C/C++ - DWS - Manual Test/src/Unit_Test_Manual.c - Eclipse

File Edit Source Refactor Mavigate Search Run Project Window Help
Cir OB R @ G B0 -G B 5 - [ 8 ) £ Gl -G e[ Quick Access 3]ﬁé’l
[ Project Explorer 52 = 8 g Unit_Test_Manual.c 52 = 0 '5
BE&|e ¥ “void DWS_UTC_@00_000() { i o=
a 125 DWS - Manual Test /* set controlStatus(State) */
IS @]Includes controlStatus = @; —
P button = "a’; | El
b [g] Unit_Test_Manual.c controlStatus = digitalWatchController(@); [ 5,
€ Watch.c
i [ Watch.h assert_num("DWS_UTC_@ee_eee", controlStatus, 1); :
} a
“void DWS_UTC_@e@_ee2() { El
/* set controlStatus(State) */ =
controlStatus = @;
button = 'c';

controlStatus = digitalWatchController(@);
assert_num("DWS_UTC_@e@_ea2", controlStatus, 18);

L
= void DWS_UTC_06@_0ea() {
/* set controlStatus(State) */
controlStatus = @;
button = 'a';

controlStatus = digitalWatchController(l);

assert_num("DWS_UTC_@ee_ee4", controlStatus, @);
“void DWS_UTC_@00_005() {

/* set controlStatus(State) */

controlStatus = @;

button = 'b';

controlStatus = digitalWatchController(l);

assert_num("DWS_UTC_@ee_eas", controlStatus, 2);
“void DWS_UTC_@00_006() {

/* set controlStatus(State) */

controlStatus = @;

button = 'c';

controlStatus = digitalWatchController(l);

Writable
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void DWS_UTC_000_042( ) {

/* set controlStatus(State) */

controlStatus = 0;

button = 'c’;

controlStatus = digitalWatchController(12);

assert num("DWS_UTC 000 042", controlStatus, 11);




HAE & 24t

= C/C++ - DWS - Manual Test/src/Unit_Test Manual.c - Eclipse

%

File Edit Source Refactor MNavigate Search Run Project Run  Window Help

i | B/~ gvai~

Quick Access

[ Project Explarer 52

Bl
4 5= DWS - Manual Test
> 44 Binaries
> [ Includes
> (= Release
PRER-(:
N Unit_Test_Manual.c
> 46 Watch.c
> [h Watch.h

%

= 8

-
L

GRACAEE-S A0 AU SR N=078 SRS RE R ERIIE AR SR S cR R S=hi s
gl

Unit_Test_Manual.c 52 = 8

“void DWS_UTC_@00_000() {
/* set controlstatus(State) */ i
controlStatus = 8;
button = "a’;

controlStatus = digitalWatchController(®);

assert_num("DWS_UTC_8@e_see", controlStatus, 1);
}

“void DWS_UTC_000_002() { -
4 3

[/ Problems &= Tasks B Console 52 £ Properties % % | B BB

<terminated= DWS - Manual Test.exe [C/C++ Application] C:wUserswdslab_sonyWworkspace®DWS - Manual TestWRelease®DWS - Manual Test.exe (12. 11, 25
DWS_UTC_eee_o8ee: Pass -
DWS_UTC_@ee_8e2: Pass
DWS_UTC_@ee_8ed4: Pass
DWS_UTC_@ee_aas: Pass
DWS_UTC_@ae_ees: Pass
DWs_UTC_@ee_@e8: Pass
DWs_UTC_@ee_@e9: Pass
DS_UTC_@0@_01@: Pass
DWs_UTC_B88_822: Pass
DWS_UTC_988_824: Pass
DWS_UTC_@88_B25: Pass
DWS_UTC_@@8_B26: Pass
DWS_UTC_@@a_a28: Pass
DWS_UTC_@e@_p29: Pass
DWS_UTC_@0@_030: Pass
DS_UTC_@0@_032: Pass
DWS_UTC_@0@_033: Pass
DWS_UTC_@0@_034: Pass
DWS_UTC_988_836: Pass
DWS_UTC_@88_837: Pass
DWS_UTC_@88_B38: Pass
DWS_UTC_@13_0@8: Pass
DWS_UTC_@14_ae8: Pass
DWS UTC @15 @ee: Fail
Ds_UTC_@15_081: Fail
DWS_UTC_@16_080: Pass
DWS_UTC_@16_081: Pass
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{

#include <stdio.h>

vold example funcil(int datal, int data2)

int data3, datad; —_——

data3 = datal * data2 + 3;
datad = data3d * 3;

printf({"data3 is ¥d“n", data3);
printf{“datas4 is Hd\n", datad);

#include <stdioc.h>

int data3;

int example funcil{int datal, int datal)
1

int datad4;

data3 datal * data2 + 3;
datad4 = data3 * 3;

printf(“data3 is ¥d\n", data3);
printf(“datad4 is ¥d\n", datad);

return datad;

22



#include "Watch.h"

void mainwatch() { #include "stdio.h"
int controlStatus = 0, int controlStatus;
alarm_state = O;
int temp = 0; void init_test() {
init(); controlStatus = 0;
button = 0;
struct timeval tv; }

struct alarm_data al;
struct back data back;
int old_time = 0O;

new _time = 0; int main() {
init_test();
DWS_UTC_000_000();
} DWS_UTC_000_002();
Watch.c
}

Unit_Test Manual.c




UTR (Unit Test Report)
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1 Introduction

11 Objectives

Ver. D5.2012.DWS.UTR-L.1

2 BMe digital watch system2] unit test® =M et ZDH04 CiEt report 2A{0|Ch Test RS

Lt test cased} test ZOf0| CiSt I8 S B2 RUCH

12 References

DS.2012 DWSSRS-2.0

DS.2012 DWSSRA-1.1

05.2012.0WS5D5-1.1

DS.2012.DWS.UTP-1.1

2 Unit test case specification

21 Test case specification identifier

Table 1 Test Design Identification

Ver. DS.2012.DWS.UTR-1.1

Identifier

Feature {Process ID in DFD)

Valid/ Invalid value

DWS_UTC_000_000

2.1 Digital Watch Controller

Time keeping HEAdA [31RH0| §Of2CH

DWS_UTC_000_001

2.1 Digital Watch Controller

Time keeping AHEfOIA [b]F H0| Eof&Ck

DWS_UTC_000_002

2.1 Digital Watch Controller

Time keeping &HEH M [IW=0| FH2Ch

DWS_UTC_000_003

2.1 Digital Watch Controller

Time keeping AHENOIM [ 30| Eoj2Ck

DWS_UTC_000_004

2.1 Digital Watch Controller

Change TK mode HFER0Y [alR1S0| §H2CH

DWS_UTC_000_005

2.1 Digital Watch Controller

Change TK mode HERUIA| [BI2IX0] SHECH

DWS_UTC_000_006

2.1 Digital Watch Controller

Change TK mode tER0IA [BIX0] EOI2CH

DWS_UTC_000_007

2.1 Digital Watch Cantroller

Change TK mode 4ER0lA [d2H 0] EO{ECt

DWS_UTC_000_008

2.1 Digital Watch Controller

Increase TK value AFERO|M [ 0| BYECH

DWS_UTC_000_009

2.1 Digital Watch Cantroller

Increase TK value AHER0{ A (D] 0| FO|SCh

DWS_UTC_000_010

2.1 Digital Watch Controller

Increase TK value AHERO]M [ =0| F0{2Ck

DWS_UTC_000_011

2.1 Digital Watch Cantroller

Increase TK value SHEfO] A [d]20| B 2CH

DWS_UTC_000_012

2.1 Digital Watch Controller

Stopwatch on HEHH A (2230 §HSCE

DWS_UTC_000_013

2.1 Digital Watch Controller

Stopwatch on st b)) =0 B S0k

DWS_UTC_000_014

2.1 Digital Watch Controller

Stopwatch on MERMM [ M0 §o2oh

DWS_UTC_000_015

2.1 Digital Watch Cantroller

Stopwatch on A0 A [d)2 20| B2

DWS_UTC_000_016

2.1 Digital Watch Controller

Stopwatch off SEfOIA (8]0 §HSCh

DWS_UTC_000_017

2.1 Digital Watch Controller

Stopwatch off HEfOIA (bR 0| S0 2Lk

DWS_UTC_000_018

2.1 Digital Watch Controller

Stopwatch off HEfHM [0l S 2k

DWS_UTC_000_019

2.1 Digital Watch Cantroller

Stopwatch off AFEROJM [d]1R 30| Boj2Ck

(5 "]
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DWS_UTC_000_020 2.1 Digital Watch Controller Lap time AFEN0]M [a]R3(0) BOj2Ck

DWS_UTC_000_021 2.1 Digital Watch Controlier Lap time AFE A [b]§ = 0| §0& Ch

DWS_UTC 000_022 2.1 Digital Watch Controlier Lap time AEH01M [c]E=0| FOjRCh

DWS_UTC_000_023 2.1 Digital Watch Contraller Lap time AFENO{A [d15) 20| §0 = Ch

DWS_UTC_000_024 2.1 Digital Watch Contralier Alarm AElfstOn==004 [a)2 0| §0{2ch

DWS_UTE_ 000_025 2.1 Digital Watch Controller Alarm AHE|fstOn==0014 [BIE20| oSt

DWS_UTC_ 000_026 2.1 Digital Watch Controlier Alarm AElfstOn==004 [JF=0| Boj=Ch

DWS_UTC 000_027 2.1 Digital Watch Controlier Alarm A stOn==00j14] [dE20] S0 Ect

DWS_UTC 000_028 2.1 Digital Watch Controlier Alarm AHElfstOn==1014 [a]2 0| FH=c

DWS_UTC_000_029 2.1 Digital Watch Contralier Alarm AEfstOn==1014 B30 BH St

DWS_UTC_000_030 2.1 Digital Watch Contralier Alarm AlfstOn==1014 [JE20| Bo| =t

DWS_UTC_ 000_031 2.1 Digital Watch Controller Alarm AHE|fstOn==1014 [dIE20| Boject

DWS_UTC 000_032 2.1 Digital Watch Controller Alarm AEffstOn==2014 [a)E 0| Fo=Ch

DWS_UTC 000_033 2.1 Digital Watch Controlier Alarm HEffstOn==2H4 b0 BHECH

DWS_UTC 000_034 2.1 Digital Watch Controlier Alarm AHEf/stOn==2014 (R0 F0 2k

DWS_UTC_000_035 2.1 Digital Watch Contralier Alarm AHEfstOn==2014] [dIE20| Boject
u - 2.1 Digital Watch Controller :mge Alarm modedtel0] M [0 B2
UTC 000,037 2.1 Digital Watch Controlier :mge Alarm mode e )M RO BHS
u e 2.1 Digital Watch Controller S'\mge Alarm modestE{ofd [0 BHS
UTE.000_039 2.1 Digital Watch Contraller \E{rnnge Alarm mode S EFHM [d]E 0| B2
u o7 2.1 Digital Watch Controller I:r::lease Alarm value Et] 4 [a]Y20] BH2
UTC 000,041 2.1 Digital Watch Controlier 1:rease Alarm value FEROJM [DIRR0] B
u o7 2.1 Digital Watch Controller I:r::lease Alarm valueAEO] A [ 20| B2
uTE.000_043 2.1 Digital Watch Contraller ]:l-crease Alarm valueEROI M [d]Y 0] BH2

DWS_UTE_001_000 22 Change watch mode Trigger 0| FHECt

DWS_UTC_002_000 23 Change TK made Trigger ©/20] BO4ZCE

DWS_UTC_003_000 24 Add one Trigger ©#0] 02k

DWS_UTC_ 004_000 2.5 TK select Trigger 30| FO2CE

DWS_UTC_005_000 2.6 Go time Tick g3 §Hech

DWS_UTEC_006_000 27 Save TK Trigger §/3{0] BHECH

DWS_UTC_007_000 2.3 Change AL mode Trigger ©/#0] EO=Ch

DWS_UTC_008_000 29 AL salect Trigger ©/30] BOj®CE

DWS_UTC_ 009_000 2.10 Alarm On Off Trigger ©30| FO2CE

DWS_UTC_010_000 211 AL save Trigger E30| EYECH

DWS_UTC_011_000 212 ST start. Trigger E30| EOECk

DWS_UTEC_012_000 213 5T stop Trigger 20| EYRCL

DWS_UTC_013_000 2.14 ST resat Trigger RI30| BHECH

DWS_UTC_014_000 215 ST lap Trigger £1240] FOECE

MAE 28] Dependable Software Labaratory 4
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Wer. D5.2012.DWS.UTR-1.1

Ver. D5.2012.DWS.UTR-1.1

DWS_UTC_000_031 State==Alarm / stOn==1/d

DWS_UTC_000_032 State==Alarm / stOn==2/ a

DWS_UTC_000_033 State==Alarm / stOn==2/ b State==Alarm
DWS_UTC_000_034. State==Alarm / stOn==2 /¢ State==Lap time

DWS_UTC 000 035 State==Alarm / stOn==2/d State=-=,

DWS_UTC_000_036 | State==Change Alarm mode / a State==Alarm
DWS_UTC_000_037 State==Change Alarm mode / b State==Increase Alarm valus
DWS_UTC 000 038 | State==Change Alarm mode / State==Change Alarm mode

DWS_UTC 015000 | 2.20 5T go time Enable® ™t Tick@ (0| B 2L
DWS_UTC_015_001 2,20 5T go time Disable 2 2} Tick§ 20| B2

2.21 Alarm Controller Idle HE|OJM, Alarm on == true 818 Current
DWS_UTC_016_000 fima == set time

2.21 Alarm Controller Alarm rings e A,
DWS_UTC_016_001 [Current time - set time == 20} || (Button 1= 0
88 Button < 5)
22 Testitems
Table 2 Test Case Identification

Test case identifier Input specification CQutput specification
DWS_UTC_000_000 controlState==Time keeping / a ControlState==Change TK mode
DWS_UTC_ 000 001 | State==Time keeping / b State==Time keeping
DIWS_UTC 000,002 | State==Time keeping / ¢ State==Alarm
DWS_UTC 000 003 State==Time keeping / d State==Time keeping
DWS_UTC_000_004 | State==Change TK mode / a State==Time keeping
DWS_UTC_000_005 State==Change TK mode / b State==Increase TK valug
DWS_UTC_000_006 | State==Change TK mode / ¢ State==Change TK mode
DWS_UTE 000 007 | State==Change T mode / d State== Change TK mode
DWS_UTC 000008 | State==Increase TK value / & State==Time keeping
DWS_UTC_000_ 003 State==Increase TK value / b State==Increase TK value

State==Increase TK value / C State==Change TK mode

DWS_UTC_000_039

State==Change Alarm mads / d

State == e Alarm mode

Trigger in / e_time.tm_sec==30
DWS_UTC _014_000 Enable, Disable / stOn==30 stOn==2
DWS_UTC_015_000 Enable, tick
DWS_UTC 015 001 Disable, tick
State==Idle, Alarm on==true, current time==set | Enable / alarm_state==1
time / alarm_state==0
State==alarm rings, (Current time - set time == | Disable / alarm_state==0
DWS_UTC 016_001 20 || (Button I= 0 &8 Buttan < 5) / alarm_state

DWS5_UTC 000,021 | State==Lap time / b State==Lap time
DWS_UTC_000_022 State==Lap time / ¢ State==Time m
DWS5_UTC 000,023 | State==Lap time / d State==Lap time
DWS_UTC_000_024 State==Alarm / stOn==0/ a State==Change Alarm mode
DWS_UTC_000_025 | State==Alarm / stOn==0/ b State==Alarm

DWS_UTC 000026 | State==Alarm / stOn==0/c State==Stopwatch off
DWS_UTC_000.027 | State==Alarm / stOn==0/ d State==Alarm
DWS_UTC_000_028 State==Alarm / stOn==1,a State==Change Alarm mode
DWS5_UTC_000_029 | State==Alarm / stOn==1/ b State==Alarm

DWS_UTC 000030 | State==Alarm / stOn==1/c State==Stopwatch on
[H2E U] Dependable Software Laboratory B

23 Input specifications

<Table 1 Test Design ldentifications &=,

24 Output specifications

[HAE 23]
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Ver. D5.2012.DWS.UTR-1.1

<Table 1 Test Design Identification> E&E.
3 Envirenmental needs
DS.2012.DWS.UTP-1.1, Environmental needs &5 3.
4 Unit test summary report
4.1  Test summary report identifier
<Figure 1 Result [dentification of the Unit Test (1)>
<Figure 2 Result [dentification of the Unit Test (2)>
<Figure 3 Result Identification of the Unit Test (3)> HZE.
4.2 Evaluation

& @H(DWS_UTC_015_000, DWS_UTC_015_001)2 Process [220 5T go time]& E|AESD| 2§
HIAE #Ho|20|Ch 8|S processi= tickE EObM ARIZ EBRiFE YEE 10 DWSHM ZQ8
GEE gYUch SR Y ZE2ML0 50| 4P Chidiol HIAET E7tsHECE Tt 2
HZ falseR M2 E0of ZIE SHHACH

[HAE 28] Dependable Software Laboratory 7

Ver. D5.2012.DWS.UTR-1.1

Figure 1 Result Identification of the Unit Test (1)

[H~E e
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Ver. D5.2012.DWS.UTR-1.1

Figure 3 Result Identification of the Unit Test (3)
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