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Introduction
11 Objectives

2 2ME£ digital watch system@| unit testE 3st7| 2ot A= E=AMO0|H CtSut 242 =

(1) Digital watch systemQ| unit testE 357 23l Zast g5 I Xt Ao

o =

rok

b},

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 ANl @ A Y test =52 H

olstr}.

1.2 Background

Digital watch system2 I A|Z4E LHFE= 7|2 7|5 2oz 22, AEQX| 59| ChYst
7182 7HX|2 U= A[AO|CE O A|AEHE o 7He HE 7tX|1 on| Al AlZh g3

Azt S& A2"ol H5g ZLte B2 featureSOICh Unit teste AlAES TA3E
Ha B ZES5S UY22 ot= testO|H, ALHEQ 58 ZHR5te featureS0| QA
g USS=XE 2 =+ A= 72X test approachO| L.

1.3  Scope

0] A2l M= digital watch system®| unit testE $&s}7| ¢t 2= AS EESHL Digital
t t

watch system 9| unit testE $3sl7| St Xplt X}, test approach®t techniquelt &

2 ole =28 9 =3 S2 ™oLt Digital watch system@| unit teste= A|AHES AMSIE
Za HHRo] BESE UH2E S0, #olE 50| @FAEE UESH=X|E testotl)

14  Project plan
1.5 Configuration management plan

Digital watch system®| program source code 2 unit testE <Q|¢t test codes CTIP

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

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

(1) Program source code®| HA

i

Program source coded HZA S =X M A|, 0|8 EYStD +==HOZ unit testE
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Cl serverd] 2o|sf Z42|E|= program source codes L™ FI|E 7MKL AsHOZ

build & unit testE 2SI}
1.6 References

Test planS Cte EMS2 7|90 @ EMEQAOD, unit test 23S 9I¢t AACRA ARE

ch.
DS.2012.DWS.SRS-2.0

T3_SRA

T3_SDS

IEEE 829-1998 Standard for Software Test Documentation

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

Test items

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

Ab

St
<]

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

mjo

(1) Functionality of modules — T3_SRA: Process specification, DFD

ofgf 17 1 YHE I NY.
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aseTase

Output

(2) Module interface — T3_SRA: Process specification, Structure chart

3  Features to be tested

(1) Processes in SRA: Zt

(2) Modules in SDS: Zt

Z2MA7F ZER D e 27 AR

20| 7kx|1

mjo

UESH=X

i

testSHCH

Qe HO|H CIE I O|AE testPllt. <Table 1 HAE

& Process (DFD) 2| AE>2| Process name%t X

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

ID Name Description

2.1.4.3 | Stop Time Increase S4Xl| Stop Time & Tick OtC 0.01 =M Z7FA|ZICE

2144 | Stop Watch initiate Stop Time & 0 & 0.00 =2 =7|3} A|ZIC}.

2131 | Setting Distributer Setting 227k ZUStE|H input data Of et 2f setting
process & SAHA|ZICY.

2.1.3.2 | Second Setter XE ZTIAZICH

2.1.3.3 | Hour Setter A& ZTAZICH

2.1.34 | Minute Setter 22 =JtA|ZICE

2.1.3.5 | Month Setter 22 =7pA|7ICE

2.1.3.6 | Date Setter SRE SIHA|ZICH

4 Features not to be tested

(1) Processes in SRA: Q|2 ZX| EZ|O|H|, ttt HIO|H MY ZEZMHA S& testOA] X et

Ch. === SRA, SDS 2Afet Ct27 M FHME unite2 L0 UX| @2 ZZMAE K|
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(2) Modules in SDS: <Table 2 HAES}HX|
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[o] X=X

S Process (DFD) Z|AE>9| Process name =X

Table 2 H|AESIX| %2 Process (DFD) B|AE

ID Name Description
Zb HEQ| ™o mat CHE ZE0M F8 & + Us
1 Input Converter
HERZ Input & 7183510} &=C}
) Display Data & =28} Display Z&0| =& HAIY
4 Display Parser . =
Display Command & 4/ dstCt.
Button Input O 2} ZXZAESH Mode Process =
211 Mode Control ) P | = A =
Enable/Disable A|ZIC}. (Unit 2 AH7|7} 0{2{9 A2k
. Current Time & Tick OtCt Display Data 2 H}LO{ Display
212 Time Keeper
Process Of ™ &5HCt.
d button input O] E0{2 ™ Back Light On & Enable A|7I
31 Back Light Control = 2tcik O X|'4 0|=0f Back Light On & Disable A|ZIC}.
(Unit = &7|71 o2 4=
3.2 Back Light On SRAOQ| 311 MEHO| S&. £=HEQ.
Mode Control o 2Ef2} input data Of 2 Stop Watch of
2.14.1 | Stop Watch Control ZHHEZl Process & ZTEEDICL (Unit & &7(7F {49
M2
2.1.4.2 | Up Line Display Stop Watch ©| &I&2| Display Data £ 43I}
tick OFC} Stop Time S 7}A 2} Display Data & ™&S
2.14.5 | Display Refresh et P = 7 Py & A%t
Display € Tick OtC} Refresh A|ZIC}.
Tick OFC} Stop Time 2 7}AQ} Display Data £ ™&S
2.14.6 | Refresh Once . ot +p & 7Pt Display = e
Display € 1 3| Refresh A|ZICt
2t process O A MESE Blink Element Of [C}2} Displa
2137 | Setting Display P M HERE | k2t Display
Data £ ‘4-°dotC}.
2.1.3.8 | Year Setter SRA 0f process spec O] §i2.
5 Approach

Digital watch system®| program source code Sl unit testZ

Testing & Integration Platform)

=8 Ag2 XEHeR SEEHn

(1) Brute force testing: 2t 2 &

test=IC}.

o QTAIYE UFs

?|t test code= CTIP (Continuous

240 O|F0{X|, program source code/test code 9| HA Gl

> A
olgt 4

=N

mjn
tot

Q= test caseE =t

SICE 1 0l2le| o2l &0 CHoHM = teststX| BEE=Ct.

6 Item pass/fail criteria
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Functional test pass/fail criteria: Zt &2 A}

7 Unit test design specification
7.1  Test design specification identifier
DWS.UTD.00.00
7.2 Features to be tested

7.2.1 Processes in SRA

Ver. T3_DWS.UTP-1.0

g= 25 TESI00F Bt

<Table 1 H|AE% Process (DFD) 2|AE> & X

7.3 Approach refinements

7.3.1 Brute force testing

DWSe| Z} 2=0| FAldS UFRSG=XE &Qst7| fI5td, 27AIEo FolE WE

of 7|85t test caseE Aottt 1 0[] 02l J&0f CHoiM = test caseE %dS

x| o

LS

C}.

rir

74  Test identification

_

Table 3 Test Design Identification

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

DWS.UTC.00.000 2.1.4.3 Stop Time Increase Stop time2| msec<99Q! ME{O|A Ticko| =9
2Lt

DWS.UTC.00.001 2.14.3 Stop Time Increase Stop timel| msec=999! AEHOA Ticko| &0
=Lt

DWS.UTC.00.002 2.14.3 Stop Time Increase Stop time2| sec=59, msec=9991 AE{O|A| Tick
o soject

DWS.UTC.01.000 2.1.4.4 Stop Watch initiate Trigger?t E0{2LCt.

DWS.UTC.02.000 2.1.3.1 Setting Distributer Second Setting AE{O| A [a]7} SO{2C

DWS.UTC.02.001 2.1.3.1 Setting Distributer Second Setting AE{O|A] [b]7} SO0{ 2L}

DWS.UTC.02.002 2.1.3.1 Setting Distributer Second Setting AE{O| A [c]7} =O{=Ct.

DWS.UTC.02.003 2.1.3.1 Setting Distributer Second Setting AEJO|A [d]7} E0{2C}

DWS.UTC.02.004 2.1.3.1 Setting Distributer Hour Setting &E{O|A [a]7} S0{2LCF.

DWS.UTC.02.005 2.1.3.1 Setting Distributer Hour Setting AEHOI A [b]7} E0{=2LC}.

DWS.UTC.02.006 2.1.3.1 Setting Distributer Hour Setting &E{O|A [c]7t =0{2Ct.

DWS.UTC.02.007 2.1.3.1 Setting Distributer Hour Setting &EHO|A] [d]7} S0{2C}

DWS.UTC.02.008 2.1.3.1 Setting Distributer Minute Setting &rEHOI|A [a]7} =O{=LCt.

DWS.UTC.02.009 2.1.3.1 Setting Distributer Minute Setting &EHO|A [b]7} S0{2Ct.
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DWS.UTC.02.010 2.1.3.1 Setting Distributer Minute Setting AMEHO| A [c]7} EO0{2CH
DWS.UTC.02.011 2.1.3.1 Setting Distributer Minute Setting AEHO|A| [d]7} E0{2C}
DWS.UTC.02.012 2.1.3.1 Setting Distributer Year Setting AE{O|AM [a]7} E0{2Ct
DWS.UTC.02.013 2.1.3.1 Setting Distributer Year Setting ME{O|A [b]7t S0{2LCt.
DWS.UTC.02.014 2.1.3.1 Setting Distributer Year Setting &E{O|A [c]7t S0{=Ct.
DWS.UTC.02.015 2.1.3.1 Setting Distributer Year Setting AEHOJA| [d]7t =O0{=2Ct.
DWS.UTC.02.016 2.1.3.1 Setting Distributer Month Setting A&E{O|A [a]7} S0{=2Ct.
DWS.UTC.02.017 2.1.3.1 Setting Distributer Month Setting AEJO|A] [b]7} =0{2Ct.
DWS.UTC.02.018 2.1.3.1 Setting Distributer Month Setting AE{O|A| [c]7} =O0{2Ct.
DWS.UTC.02.019 2.1.3.1 Setting Distributer Month Setting AEJO|A [d]7} E0{ &L}
DWS.UTC.02.020 2.1.3.1 Setting Distributer Date Setting AEHO| A [a]7} S0{&Ct.
DWS.UTC.02.021 2.1.3.1 Setting Distributer Date Setting AEHO|A] [b]7} S0{2LC}.
DWS.UTC.02.022 2.1.3.1 Setting Distributer Date Setting AHEHO| A [c]7} SO{2C}
DWS.UTC.02.023 2.1.3.1 Setting Distributer Date Setting &EHO|A| [d]7} E0{2LC}.
SR R 2.1.3.2 Second Setter Current time2| sec<5991 &EHO|A TriggerZt

=0{=2Ch

DWS.UTC.03.001

2.1.3.2 Second Setter

Current timeQ| sec=599Q! AEHO|A TriggerZ}
=0 2L}

2.1.3.3 Hour Setter

Current timeQ| hour<23Ql AFENOJ|A TriggerZ}

Unit test case specification

8.1 Test case specification identifier

Dependable Software Laboratory

DWS.UTC.04.000 =
=0 2L}
2.1.3.3 Hour Setter Current time2| hour=2391 AEfO|A| Trigger?
DWS.UTC.04.001 _ | SSEHOIAT Trigger7t
=0 2L}
2.1.3.4 Minute Setter Current timeQ| min<5991 AEfO|A| Trigger?
DWS.UTC.05.000 _ | <AL T
=0 2L}
2.1.3.4 Minute Setter Current time2| min=5991 AMEfO|A Trigger?
DWS.UTC.05.001 _ | SEHOIAT Trigger7t
=0 2L}
2.1.3.5 Month Setter Current time2| month<12Ql AFEHO|A Trigger
DWS.UTC.06.000 =
7k S0 2Lt
2.1.3.5 Month Setter Current time2| month=1291 AE{O|A Trigger
DWS.UTC.06.001 -
7t S0 2Lt
2.1.3.6 Date Setter Current timeQ| date<end dayQl AFE{O|A
DWS.UTC.07.000 . _
Trigger7t =0{2LCt.
2.1.3.6 Date Setter Current timeQ| date=end_dayQ@l AEHO|A
DWS.UTC.07.001 ) -
Trigger7t 20{2LCt.
7.5  Feature pass/fail criteria
DWSQ| Zt BE(ZZM2)2 SRAO FolE|of A= afAd (B8 /=28 2 &%) 2 2F
OEESoF otCt 2t DE(ZEZAMA) ¥ / &8 S 522 SRAQ| process description &
g BEBICL
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Table 4 Test Case Identification

Test case identifier

Input specification

Output specification

DWS.UTC.00.000 Trigger in/ stop_time->stop_msec=0 stop_time->stop_msec=1
DWS.UTC.00.001 Trigger in/ stop_time->stop_msec=99 stop_tfme—>stop_msec:0
stop_time->stop_sec=1
Trigger in/ stop_time->stop_msec=99/ stop_time->stop_msec=0
DWS.UTC.00.002 stop_time->stop_sec =59/ stop_time->stop_sec =0
stop_time->stop_min=0 stop_time->stop_min=1
Trigger in stop_time->stop_msec=0
DWS.UTC.01.000 stop_time->stop_sec =0
stop_time->stop_min=0
DWS.UTC.02.000 [a]/set_state=1 set_state=0
DWS.UTC.02.001 [b]/set_state=1 set_state=1
DWS.UTC.02.002 [c]/set_state=1 set_state=2
DWS.UTC.02.003 [d]/set_state=1 -
DWS.UTC.02.004 [a]/set_state=2 set_state=0
DWS.UTC.02.005 [b]/set_state=2 set_state=2
DWS.UTC.02.006 [c]/set_state=2 set_state=3
DWS.UTC.02.007 [d]/set_state=2 -
DWS.UTC.02.008 [a]/set_state=3 set_state=0
DWS.UTC.02.009 [b]/set_state=3 set_state=3
DWS.UTC.02.010 [c]/set_state=3 set_state=4
DWS.UTC.02.011 [d]/set_state=3 -
DWS.UTC.02.012 [a]/set_state=4 set_state=0
DWS.UTC.02.013 [b]/set_state=4 set_state=4
DWS.UTC.02.014 [c]/set_state=4 set_state=5
DWS.UTC.02.015 [d]/set_state=4 -
DWS.UTC.02.016 [a]/set_state=5 set_state=0
DWS.UTC.02.017 [b]/set_state=5 set_state=5
DWS.UTC.02.018 [c]/set_state=5 set_state=6
DWS.UTC.02.019 [d]/set_state=5 -
DWS.UTC.02.020 [a]/set_state=6 set_state=0
DWS.UTC.02.021 [b]/set_state=6 set_state=6
DWS.UTC.02.022 [c]/set_state=6 set_state=1
DWS.UTC.02.023 [d]/set_state=6 -
DWS.UTC.03.000 Trigger in/ current_time->sec=0 current_time->sec=1
DWS.UTC.03.001 Trigger in/ current_time->sec=59 current_time->sec=0
DWS.UTC.04.000 Trigger in/ current_time->hour=0 current_time->hour=1
DWS.UTC.04.001 Trigger in/ current_time->hour=23 current_time->hour=0
DWS.UTC.05.000 Trigger in/ current_time->min=0 current_time->min=1
DWS.UTC.05.001 Trigger in/ current_time->min=59 current_time->min=0
DWS.UTC.06.000 Trigger in/ current_time->month=1 current_time->month=2
DWS.UTC.06.001 Trigger in/ current_time->month=12 current_time->month=1
DWS.UTC.07.000 Trigger in/ current_time->date=1 current_time->date=2
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Trigger in/ current_time->month=1/ current_time->date=1
DWS.UTC.07.001 .
current_time->date=31

Set state

- 0: initial, 1: Second Setting, 2: Hour Setting, 3: Minute Setting, 4: Year Setting, 5: Month
Setting, 6: Date Setting

8.2  Test items
<Table 3 Test Design Identification> &=
8.3 Input specifications
<Table 4 Test Case Identification> & &
84  Output specifications
<Table 4 Test Case Identification> & Z&

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 =hd

(1) Unit Test Plan =t 3
DS-DWS-2012-SDS %t
DWS 3
(2) Test design specification | Task 1 DWS of CHst o|8f 5
(3) Test case specification Task 2 DWS of CHzt O|8f 5
) Test code %A
(4) Test execution Task 3 N 4
Test tools 0Of CHSt 0|3
(5) Test result report Task 4 1
(6) 7HLE| report ME Task 5 1

10 Environmental needs

Digital watch system@| unit testE& 2|3t 4% QA2 Ctg1aF &L}
(1) Hardware & Platform, Eclipse IDE (Integrated Development Environment)

gcc compiler/linker
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(2) CTIP (Continuous Testing & Integration Platform) Environment

11 Unit

111

11.2

113

114

CI server

SVN repository server

-

CI/SVN server0| 2 7ts%t EH2F PC
Test tools
CUnit unit test framework for C

gCov code coverage measurement tool
Test deliverables

Unit test plan

Unit test design specification

Unit test case specification

Unit test summary report

12 Schedules

<Table 3

Testing tasks & Schedule> %fx
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