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Introduction
11 Objectives

2 Z2AME digital watch systemQ| unit testE +33st7| ?Igt A< EAM0|H Lt 22 =

_—

(1) Digital watch systemQ| unit testE 357 sl Zast g5 I Xt Hols

o—l =

c}.

o
o

(2) Digital watch system?O| unit testE =&s}7| ISt test approach 8l techniquesE 79|t

ct.

rtot

(3) Digital watch systemQ| unit testE 3|7 2t FEXNQl @ A Gl test =52 H

O|stCt.
1.2 Background

Digital watch system2 HX| A2 LdHFE 7|2 7| Q0= L&, AKX 529 CHY

712 X2 U= AAO|CL O] A|ABRIS Ofg] 7He| YUHE JHX|1 Yol Al A7 g

A SEE A|AHQ MEE XRSt= Q% featureSO0|LCE Unit test= A|AHEHIE JFMSH=
(@]

o
2 ol testO|H, A|AESl 55 ZHP3t= features0| AL

A o9 ZEES CHA

g2 UESI=XE =olg = A= 7[2FQ test approachO| Lt

1.3  Scope

0] A2l M= digital watch system®| unit testE $3st7| et 2= AS EESHLL Digital
watch system 9| unit testE $3sl7| St Xplat XL, test approach®t techniquelt

2 e 28 9 =3 S2 ™OolotCt. Digital watch system@| unit test= A|AHES LM
Za HHRo] BESE UH2E S0, #olE 50| @FAEE UHESH=X|E testotL)

14  Project plan
1.5 Configuration management plan

Digital watch system®| program source code 3 unit testE |3t test code= CTIP

(Continuous Testing & Integration Platform) =AM O|F0{X|0{, program source code/test

code o #HZF 8l £+ M2 XHEHoZ S| testElCh

(1) Program source code®| HA

i

Program source coded HZA S =X M A|, 0|8 EYStD +==5HOZ unit testE
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Cl serverd] 2olsff Zt2|E|= program source codes L™ FI|E 7MKL AsHOZ

build & unit testE 2SI}
1.6 References

Test planS Cte EMS2 7|90 @ EMEYAOD, unit test 23S 9I¢ AHACRN ARE

ch.
DS.2012.DWS.SRS-2.0

T2_SRA

T2_SDS

IEEE 829-1998 Standard for Software Test Documentation

IEEE 1012-2012 Standard for System and Software Verification and Validation

Test items

Digital watch system& F4dl= %A CHQ|9| RESO0| unit teste| CHAO| EICE 2t BEQ 2F

Ab

St
<]

DIESL=X| 2 testdt, test item2 LIS XAIEEZHE R E|QUCEH

mjo

(1) Functionality of modules — T2_SRA: Process specification, DFD

ofgf 17 1 YHE I NY.
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(2) Module interface — T2_SRA: Process specification, Structure chart
Features to be tested
(1) Processes in SRA: Zt T2 M AT} 7HX|D Q= QFAEE OIESHEX|E testSiCt

(2) Modules in SDS: 2t 2&E0| 7IX|11 QU= HO|H QEHLO|AE testotC}). <Table 1 HAE

&t Process (DFD) 2| AE >9| Process name&t =

Table 1 H|AE$% Process (DFD) 2|AE

ID Name Description

Features not to be tested

(1) Processes in SRA: Q|2 ZErX| EZ}0|H{, Tt OO|E ME ZZMA S testO|M A olsh
Ch. = SRA, SDS &AMt CE2A dHFAHM= unite2 LF0] UX| 2 ZZMNAE A
QI3tet.

(2) Modules in SDS: <Table 2 HAESIX| %S Process (DFD) 2| AE>9| Process name & =X

Table 2 HAESIX| %2 Process (DFD) B|AE

ID Name Description

11 Button A Interface OfE2 4= ME A £ 2O FXIE 4= Button A 2
HHY ® ottt

12 Button B Interface Of2-1 d= HE B S B0t HAE 4= Button B 2
HHY ® ottt

13 Button C Interface OFEE1 tl= HE C & 20t FIXIE d= Button C 2
HHY ® Sttt

14 Button D Interface ofd=z=1 Mz HE D £ Htof C|X|2 AMZ Button D 2
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HHY HE ettt

15 Button Type Detect OlHE] HENMNHEE HEE ZZMAZ MEYSHTE
2133 Get current time A|AHIO|AM BEOF2 BXfAIZE 242 2 Output B0 XZt
Timekeep command 9| MAANE ==2HSI= Trigger &
221 TimeKeep interface controller P sesT=E =T =
LBt
Timekeep command Q| MM ANE Z==HS= Trigger 2
222 | TK Print P o s J9er=
Y2 gop IS B0 ST
. Change time command 9| AJMANE ZEHSI=
231 Change time interface controller . N
Trigger & Z4otHC}
Change time command o] AYZANE E=H|=
232 CT Print 9 sesTe =
Trigger £ 3 2ot ZANE tHO| S}
21.23.7 | Stop Process spec i
Back light command 9o| AWMZANE ==3St= Trigger £
241 Back light interface controller J SeETE =
HFAISHC},
Backlight command o] Ms#Z NS Z238t= Trigger £
24.2 BL Print olsd "hop AntE
otHO| St
Stopwatch command o] MAMZANE === Trigger £
251 Stopwatch interface controller P SeETE =
2l st
Stopwatch o] MHZANIE == EC|HE ¢ o}
252 | SW print P s T T
2t AKX 5 AZHE BHHO| oot
U 2 HES M2E AESIA StLte
215 Button detection N
H{ E|O|E{2F Key G|O|E{0] XZotCt
Time Interface controller Process id 813, process spec 8IS
Stopwatch Process id 813, process spec 8IS
Increase time Process id 8i&, process spec 8IS
. A2EHX7L HdE = 2 ¢ 7B BOFE
21226 | Lap time
TZNA
60 =0 EESH XTE 022 XV|IF EE 12
2162 Second change
b= ZENA
Minute change Process id 812, process spec 8IS
QUHE HE HEO| M2} 2 7kX| 2 E(Stop watch mode,
Change time mode)% d}LIE MEiSI= Mode select
process & AMTICY,
Time keep & A&lSIC}.
Button detection HHEQ| @M=& ZMSI= process
211 Main controller ASHSICH
oA Get current time process & £l SHA| A|ZHS
O O|E otCt
Backlight process 2 HZI0|E 7|52 +dSICt
7o B F20M X5t F& &7 032, Mainc 9|
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main()2 2 F=EL|7|= otLf, DFD o= 2.1.1 o key ZtO|
SO07kK| =0 main(0l= key 210] MAEE[D US.
o 2 J|lAE(Change time process, Stop watch process) &,
2= HEO iYsts Z2MAE ZAAIZICH
2121 Mode Select Controller
Q3% d&3 otLt EAM2L A0[. Report O] evaluation
part &z,
S AlZE ZHo| 2ot Z2NAE AYSe HEEY
2131 Current time controller
DFD & L2 HE B2 XM 25, = & Al 5 Al
e AlZte #9057 I8 = @S S7MI7le
2132 Increase time T2 NA.
Atts ARE A 7PN 2|AA7|= Jdez HY
2I0|EE AF & Al #HE ZEMAE BYS=
HEED.
2141 Backlight Controller )
Light_status flag £ o0|23}0] 7{Z, HA AEjo 2=
S 3t
2l0|EE AFHU HFE ZENZA. HHE Mg QX2
2142 | Turn onoff 2ot ol S 9|
=AE EESHAE ot
2162 Second Change 60 =0f =Eed =2 0 22 % 22 1 =
ST TENA
2.1.2.2.1 | Change time Controller SiXf AlZHS Qe e Z HAYFE ZENA
2.1.2.3.1 | Stopwatch Controller AEQK 758 ULtst=s HEEY
5 Approach

Digital watch system®| program source code Sl unit testE

Testing & Integration Platform)

2 A2 X&Mo =2 SHED testElCh

(1) Brute force testing:

Item pass/fail criteria

Functional test pass/fail criteria;: 2t ZE2 QFAISS B

7 Unit test design specification

7.1  Test design specification identifier

Dependable Software Laboratory

2t BE0 aTAYES
sk 1 ol9lo] ololA o ChofAs testotx]

StA 0 M O|F0{X|H{, program source code/test code 9 HH

?|t test code= CTIP (Continuous

u]

=x
U=S=XE =l = Us test caseE Y
§U=Ct
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DWS.UTD.00.00
7.2  Features to be tested
7.2.1 Processes in SRA

<Table 1 H|AE¥ Process (DFD) 2|2

|m
v
Jai
P

7.3 Approach refinements
7.3.1 Brute force testing

Dwse| Zt =0 f7AesS UESH=XE =25ty 2otd, Aol FolE W&

of 7|8t5t0] test caseE ZfdotCt 11 0[2Q 02| &&0f| CHSAM = test caseE ZT

-1 O

—_

X &

rir

C.
74  Test identification

Table 3 Test Design Identification

Identifier Feature (Process ID in DFD) Valid/Invalid value

7.5  Feature pass/fail criteria

DWse| Z} HE(Z=AMA)2 SRAO Folxlof U= aFAe (8 / 28 % %) 2 2F
BtESHOF SHCE 2t RE(EEMA) Y / =8 3 A2 SRA9| process description &5
= Y=ot

8  Unit test case specification
8.1 Test case specification identifier

Table 4 Test Case Identification

8.2  Test items

<Table 3 Test Design Identification> &=
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8.3 Input specifications

<Table 4 Test Case Identification> &%

8.4  Output specifications

<Table 4 Test Case Identification> &%
9  Testing tasks

Table 5 Testing tasks & Schedule

Task Predecessor tasks Special skills Effort | Finish date
DS-DWS-2012-SRS %t
. DS-DWS-2012-SRA =t
(1) Unit Test Plan &k 3
DS-DWS-2012-SDS 2t
DWS +&
(2) Test design specification | Task 1 DWS 0f C{st o] 5
(3) Test case specification Task 2 DWS 0f CH{st o] 5
Test code 2t
(4) Test execution Task 3 e N 4
Test tools 0Of C{SH 0|3
(5) Test result report Task 4 1
(6) WL EO| report HE Task 5 1

10 Environmental needs

Digital watch systemQ| unit testE <ot 24X QA2 ChZaF ZCt
(1) Hardware & Platform, Eclipse IDE (Integrated Development Environment)
gcc compiler/linker
(2) CTIP (Continuous Testing & Integration Platform) Environment
CI server
SVN repository server

CI/SVN server0f| M2 7ts3%t B2 PC

T

Test tools
CUnit unit test framework for C

gCov code coverage measurement tool
11 Unit Test deliverables

11.1 Unit test plan
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11.2 Unit test design specification
11.3 Unit test case specification
114 Unit test summary report

12 Schedules

<Table 3 Testing tasks & Schedule> =
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