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Purpose

* Purpose
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Approach
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Test Technique

AM2HES JAMS= 2 B = (Process)= CA O 2 SF= test O|LC}.
CTIP (Continuous Testing & Integration Platform) 2tA 0| A O|F0{ X|H,
program source code/test code O] HA I =™ Al 2 X|EH o2 ESHEILY,

Test =2 0| 0|2 |3l program source codel| LEE +=HHSHLI M ER
TZEE F7H(Scaffolding)gt &= QUL O|= A A|AHEIQ 7|50| S-S FX| &

ocoo=2 T
= HE LHO| A HSHTICE

2t B =9| 715 QFAEO| 2} Brute force 7| HES A2 S0 Test Case &
design St}

Test Execution Environment

Windows 7 64bit
Eclipse IDE

MinGW gcc compiler for Windows
CTIP with CUnit
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Test Item

e Test Item
— &4 %=l SASD (Structured Analysis & Structured Design)& 7|HIS 2 50| SAQ|
Z} processE SfLIO| unite 2 7t33lLC},
— ZhunitQ] 7| ™9o|2F SDE 7|HIO 2 5} test & unit S MHEHSIA, test E
design oL}
— DWS of CHst SASD &=
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Features to be Test

« Features Not to be Test
— HW Interface &t 2 =
« 3.2 Stopwatch Display
« 3.3 Time Keeping Display
« 3.4 Time Setting Display
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Features to be Test

» Features to be Test
— DWS 9| L} unit =2 test StC}

« 1 Input Process
« 2.1 Input Controller
« 2.2 Time Keeping Process
« 2.3 Time Setting Controller
« 2.4 Stopwatch Controller
« 2.5 Back Light
« 2.6 Unit Change
« 2.7 Value Change
« 2.8 Stopwatch Flow
« 2.9 Laptime Save
« 2.10 Stopwatch Reset
« 3.1 Display Controller
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Features to be Test

« Feature Pass/Fail Criteria
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Test Design Specification

1 Input Process

g
Button
Mode

Mode
Stopwatch_state

T S

Button =S N
O|™ ZEQf Button YO et Ot 2E 27
SW 2 E0|A| Button =0 2t &Ef 2H

0A, 1B 2C 3D

OTK, 1TS, 2SW

Reset state, Flow state

XbM|SH Atet2 Data Dictionary &H&
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Test Design Specification

2.1 Input Controller

Ik

Tick
Single_input
Mode

DWS.UTD.01

T N

Mode=SW -> stopwatch_controller
Mode=TS -> time_setting_controller
Single_input=D -> enable backlight

Tickof 2|0 S%0| O| 0| {
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Test Design Specification

[trigger “timekeeping” [trigger “stopwatch controller”

Time show |

£
. -9
i Z
:
g
/enable “backlight”

Light_diplay For 2 seconds

Tick

ABIppPDY,, ojqoUe/
[a==sndup|buisl)

spuoses g1o4Aopip b

Back Light

Tick
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Test Design Specification

2.2 Time Keeping Process

23
Tick
Time

DWS.UTD.02  Triggered by Time setting
controller

=5

Time

Tick 2 Ofct xf AlZHe AA
Tick = Ya|f e

Lap Time, Stopwatch Time, Modifying Time, Flow
Time

Tickof 2|0 S%0| O| 0| {
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Test Design Specification

2.3 Time Setting Controller

L= 2 =29} single input0f [}2} value_change,
Single Input unit_change& trigger
pws.uTDo3  Mode
Time
Unit

Triggered by Input Controller
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Test Design Specification

Valve
Change

IfMode==TS && Singlelnput==E]
o I
Eg Tick
. a
¢l
=
s =
z
i

Unit
Change
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Test Design Specification

2.4 Stopwatch Controller

Qe Stopwatch stateE Z™SI= TEM|A

Triggered by Input Controller (stopwatch_reset, change stopwatch state)
DWS.UTD.04  Tick

Time

Stopwatch state
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Test Design Specification

If[stopwaotch_state==resei]
firigger “stopwatch reset"
Change stopwatch stote = stop

.

Tick

W [stopwotch_stote==save]
[ftrigger “loptime save™
change Stopwatch_state =flow

Mol yyomdoys,, 1ebBuy/

[moy==ayys ysppmdoys]y|
[doys==aynys yoypmdoys]y|

cha lapti =1
Stopwatich " "
Flow

tick
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Test Design Specification

2.5 Back Light

ol EnableT|™ 27t 2}0|EE 74 | disable
Enable/disable

DWS.UTD.05
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Test Design Specification

2.6 Unit Change

= Azt 28 Al 28 RRAE & AL Y, & 22 H
DWS.UTD.06 Triggered by time setting st

controller

Time Unit
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Test Design Specification

2.7 Value Change

ik MeElEl EtYl QU S 157HA1ZICh
DWS.UTD.07  Triggered by time setting Mod 605 F|sl| Z|CHEF HAt
controller

K | KONKUK EPENDABLE SOFTWARE
NIVERSITY




Test Design Specification

2.8 Stopwatch Flow

e

DWS.UTD.08  Trigger

Stopwatch EtS Al
LEMAE 7RO %

S7tA|7|2 022 ME

CH <XAtE
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Test Design Specification

2.9 Laptime Save

DWS.UTD.09  Trigger

& XY Stopwatch A|ZH2 laptime0|| & &

KU =omwe
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Test Design Specification

2.10 Stopwatch Reset

ol &
DWS.UTD.10 =1
Trigger

Stopwatch Et@= 00:00:002 2 =7|3}
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Test Design Specification

3.1 Display Controller

XtM|BE &2 State transition diagram &

e

Tick
DWS.UTD.11 Mode

Time
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Test Design Specification

tick
[tigger ‘fime keeping display”
Iffmode==TS && Singlelnput==C]
33 " If{mode==5W && Singlelnput==C]
% % £z [trigger i4ime keeping display”
£ | R 3
i = s |
it s
- l;
S & @
Iz -
it 1
Pl 4

'

StopWatch
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Test Case Specification

m Input Specification Output Specification

DWS.UTC.00.00 TK/A TS
DWS.UTC.00.01 TK/C SW
DWS.UTC.00.02 TS/A TK
DWS.UTC.00.03 SW/A/stop SW, reset state
DWS.UTC.00.04 SW/B/stop SW, flow state
DWS.UTC.00.05 SW/C TK
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Test Case Specification

Input Specification Output Specification

DWS.UTC.01.00 Time show/mode==SW Transition to Stop Watch
Trigger stopwatch controller
DWS.UTC.01.01 Time show/mode==TS Transition to Time Setting
Trigger time setting controller
DWS.UTC.01.02 Time show/single input==D Transition to Back Light
Enable backlight
DWS.UTC.01.03 Stop Watch/- Transition to Time show
DWS.UTC.01.04 Stop Watch/single input==D Transition to Back Light
Enable backlight
DWS.UTC.01.05 Time Setting/single input==D Transition to Back Light

Enable backlight

Back LightOf| A Q| Transition conditionO| &2 2%t
B
KU e | | e P
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m Input Specification Output Specification

Test Case Specification

DWS.UTC.02.00 Time.ms=0 Time.ms=10
Time.sec=0 Time.sec=0
Time.min=0 Time.min=0
Time.hour=0 Time.hour=0
Time.date=1 Time.date=1
Time.month=1 Time.month=1
Time.year=2012 Time.year=2012

DWS.UTC.02.01 Time.ms=990 Time.ms=0
Time.sec=0 Time.sec=1
Time.min=0 Time.min=0
Time.hour=0 Time.hour=0
Time.date=1 Time.date=1
Time.month=1 Time.month=1
Time.year=2012 Time.year=2012

DWS.UTC.02.02 Time.ms=990 Time.ms=0
Time.sec=59 Time.sec=0
Time.min=0 Time.min=1
Time.hour=0 Time.hour=0
Time.date=1 Time.date=1

Time.month=1
Time.year=2012

Time.month=1
Time.year=2012
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m Input Specification Output Specification

Test Case Specification

DWS.UTC.02.03 Time.ms=990 Time.ms=0
Time.sec=59 Time.sec=0
Time.min=59 Time.min=0
Time.hour=0 Time.hour=1
Time.date=1 Time.date=1
Time.month=1 Time.month=1
Time.year=2012 Time.year=2012

DWS.UTC.02.04 Time.ms=990 Time.ms=0
Time.sec=59 Time.sec=0
Time.min=59 Time.min=0
Time.hour=23 Time.hour=0
Time.date=1 Time.date=2
Time.month=1 Time.month=1
Time.year=2012 Time.year=2012

Time.day=mon

DWS.UTC.02.05 Time.ms=990 Time.ms=0
Time.sec=59 Time.sec=0
Time.min=59 Time.min=0
Time.hour=23 Time.hour=0
Time.date=31 Time.date=1

Time.month=1
Time.year=2012

Time.month=2
Time.year=2012
Time.day=tue
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Test Case Specification

Input Specification Output Specification

DWS.UTC.02.06

DWS.UTC.02.07

[‘: | KONKUK EPENDABLE SOFTWARE

NTVERSITY

Time.ms=990
Time.sec=59
Time.min=59
Time.hour=23
Time.day=31
Time.month=12
Time.year=2012

Time.ms=990
Time.sec=59
Time.min=59
Time.hour=23
Time.day=28
Time.month=2
Time.year=2012

Time.ms=0
Time.sec=0
Time.min=0
Time.hour=1
Time.day=1
Time.month=1
Time.year=2013
Time.date=tue

Time.ms=0
Time.sec=0
Time.min=0
Time.hour=0
Time.day=29
Time.month=2
Time.year=2012
Time.date=mon
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Test Case Specification

Input Specification Output Specification

DWS.UTC.03.00 Time set Transition to Unit Change
TS/C Trigger Unit Change

DWS.UTC.03.01 Time set Transition to Value Change
TS/B Trigger value change
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Test Case Specification

Input Specification Output Specification

DWS.UTC.04.00 Stop Transition to Reset
Stopwatch_state==reset Stopwatch state = stop

DWS.UTC.04.01 Stop Transition to Stopwatch Flow
Stopwatch state==flow Stopwatch state = flow

DWS.UTC.04.02 Stopwatch Flow Transition to Laptime
Stopwatch_state==save Stopwatch state = flow

Laptime = 1
DWS.UTC.04.03 Stopwatch Flow Transition to Stop

stopwatch state==stop




Test Case Specification

Input Specification Output Specification

DWS.UTC.05.00 Enable Light On

DWS.UTC.05.01 Enable during Back light On Light On
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Test Case Specification

Input Specification Output Specification

DWS.UTC.06.00 Selected unit=m_sec Selected unit=m_min
DWS.UTC.06.01 Selected unit=m_min Selected unit=m_hour
DWS.UTC.06.02 Selected unit=m_hour Selected unit=m_year
DWS.UTC.06.03 Selected unit=m_year Selected unit=m_month
DWS.UTC.06.04 Selected unit=m_month Selected unit=m_day
DWS.UTC.06.05 Selected unit=m_day Selected unit=m_sec
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Test Case Specification

Input Specification Output Specification

DWS.UTC.07.00 unit=m_sec/time.sec=0 Time.sec=1
DWS.UTC.07.01 unit=m_min/time.min=0 Time.min=1
DWS.UTC.07.02 unit=m_hour/time.hour=0 Time.hour=1
DWS.UTC.07.03 unit=m_day/time.date=1 Time.date=2
DWS.UTC.07.04 unit=m_month/time.month=1 Time.month=2
DWS.UTC.07.05 unit=m_year/time.year=2012 Time.year=2013
DWS.UTC.07.06 unit=m_sec/time.sec=59 Time.sec=0
DWS.UTC.07.07 unit=m_min/time.min=59 Time.min=0
DWS.UTC.07.08 unit=m_hour/time.hour=23 Time.hour=0
DWS.UTC.07.09 unit=m_day/time.month=1/time.year=2012  Time.date=1
time.date=31
DWS.UTC.07.10 unit=m_day/time.month=2/time.year=2012  Time.date=1
time.date=29
DWS.UTC.07.11 unit=m_day/time.month=4/time.year=2012  Time.date=1
time.date=30

LABORATORY
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Test Case Specification

Input Specification Output Specification

DWS.UTC.07.12 unit=m_month/time.month=12 Time.month=1

DWS.UTC.07.13 unit=m_year/time.year=2099 Time.year=2012

KU tevesrmy RTEE TR
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Test Case Specification

Input Specification Output Specification

DWS.UTC.08.00 Time.ms=0 Time.ms=10
DWS.UTC.08.01 Time.ms=990 Time.ms=0
Time.sec=1
DWS.UTC.08.02 Time.ms=990 Time.ms=0
Time.sec=59 Time.sec=0

Time.min=1
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Test Case Specification

Input Specification Output Specification

DWS.UTC.09.00 Stopwatch Time Laptime
Time.ms=0 Time.ms=0
Time.sec=0 Time.sec=0
Time.min=0 Time.min=0

DWS.UTC.09.01 Stopwatch Time Laptime
Time.ms=990 Time.ms=990
Time.sec=59 Time.sec=59
Time.min=59 Time.min=59
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Test Case Specification

Input Specification Output Specification

DWS.UTC.10.00 Stopwatch Time Stopwatch Time
Time.ms=0 Time.ms=0
Time.sec=0 Time.sec=0
Time.min=0 Time.min=0

DWS.UTC.10.01 Stopwatch Time Stopwatch Time
Time.ms=990 Time.ms=0
Time.sec=59 Time.sec=0
Time.min=59 Time.min=0
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Test Case Specification

Input Specification Output Specification

DWS.UTC.11.00 Time Show Stop Watch

TS/C Trigger stopwatch display
DWS.UTC.11.01 Time Show Time Setting

TK/A Trigger time setting display
DWS.UTC.11.02 Stop Watch Time Show

SW/C Trigger time keeping display
DWS.UTC.11.03 Time Setting Time Show

TS/A Trigger time keeping display
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Unit Test Report

CUnit - A Unit testing framework for C.
http://cunit. sourceforge. net/

Automated Test Run Results

Running Suite Input Process
Running test DWS. UTC, 00,00 ...
Bunning test DWS UTC.00.07 ...
Bunning test DWS UTC.00.02 ...
Bunning test DWS UTC.00.03 ..,
Bunning test DWS UTC,00.04 .
Bunning test DWS UTC.00.05 ...

Bunning Suite Input Controller

Running test DWS,1UTC.01.00 ...
Running test DWS,UTC.01.01 ...
Running test DWS,UTC.01.02 ...
Running test DWS.UTC.01.03 ...
Running test DWS. UTC.01.04 ...
Running test DWS.UTC.01.05 ...
Running test DWS.UTC.01.06 ..

CHUsers@unbeomy oo, hudsonWJobsWDWS _TEE¥workspaceWsrcUnit_Test_CTIP.c

0

Running test DWS. UTC,01.07 ...

-C:WUserSWJunbeomYooW.hudSonWjobsWDWS_TB5WworkspaceWsrcWUnit_Test_CTlP.c

0
Bunning Suite Time Keeping Process

Bunning test DWS UTC.02.00 ...
Running test DWS,UTC.02.01 ...
Running test DWS,UTC.02.02 ...
Running test DWS,UTC.02.03 ...
Running test DWS . UTC.02.04 ...
Running test DWS.UTC. 02,05 ...
Running test DWS.UTC. 02,06 ...
Running test DWS.UTC.02.07 ..

-C Hlzers@¥lunbeomy oo, hudsonWJobsWDWS _TEE¥workspaceWsrcUnit_Test_CTIP.c
t.day == mon

[{a] ]
T =

]
o0
[a3]
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Unit Test Report

Running Suite Time Setting Controller

Running test DWS.UTC.03.00 ...

Running test DWS.UTC.03.01 ...

Running test DWS.UTC.03.02 ...
CHRUzersiWlunbeomy oo hud=on®obsWDWS _TESYworkspacet=srcWUnit_Test_CTIP.c
0

Running test DWS. UTC.03.03 ...
CillzersWlunbeomyooW . hudson¥iobsWDWS_TBEWworkspaceWsrcWUnit_Test_CTIP.c
0

Bunning Suite Stopwatch Controller

Bunning test DWS. UTC.04.00 ...

Running test DWS. UTC.04.01 ...

Running test DWs. UTC.04.02 ...

Running test DWS. UTC.04.03 ...

Running test DWS. UTC.04.04 ...
CHRlzersWlunbeomy oo hud=on®jobsWDWS _TEEWworkspacetsrcWUnit_Test_CTIP.c
0

Running test DWS UTC.04.05 .,
Clzers¥lunbeom Yoo W hudson¥jobsWwDhWS_TBSWworkspaceYsrowlnit_Test_CTIP.c
0

Bunning Suite Back Light

Running test DWS.UTC.05.00 ... Falled
-C!WUsersWJunbeomYooW.hudsonWjobsWDWS_TBBWworkspaceWsrcWUnit_Test_CTlP.c_:
0
Running test DWS.UTC.05.01 ... Falled
-C:WUSerSWJunbeomYooW.hudsonWjobSWDWS_TBBWWOrkspaceWsrcWUnit_Test_CTlP.c 379
0
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Unit Test Report

Running Suite Unit Change
Running test DWS.UTC.06.00 ...

CilzersWlunbeomYooW. hudsonwjobswDWS _TBEYWworkspaceWsrowlnit_Test_CTIP.c
Linit == m_min

386

Running test DWS. UTC.06.01 ...

-C=WUsersWJunbeomYooW.hudsonWjobsWDWS_TB5WWorkspaceWsrcWUnit_Test_CTlP.c 392
unit == m_hour

Running test DWS . LUTC.06.02 ...

CrlzersWlunbeomyoo¥ hudson¥ijobas¥WDWS_TBSYWworkspaceWsrc¥Unit_Test_CTIP.c 398
unit == m_y=ar

Running test DWS. UTC.06.03 ...
Running test DWS UTC.06.04 ...
Running test DWS. UTC.06.05 ...

Running Suite Yalue Change

Running test DWS.UTC.07.00 ...
Running test DWS. UTC.07.01 ...
Running test DWS . UTC.07.02 ...
Running test DWS. UTC.07.03 ...
Running test DWS UTC.07.04 .,
Bunning test DWS UTC.07.05 ...
Bunning test DWS UTC.07.06 ...
Bunning test DWS UTC.07.07 ...
Bunning test DWS UTC.07.08 ...
Bunning test DWS UTC.07.09 ...
Bunning test DWS UTC.07.10 ...
Running test DWS . LTC.07.11 ...
Running test DWS LTC.07.12 ...
Running test DWS. LUTC.07.13 .

-C=WUSerSWJunbeomYooW.hudsonWjobSWDWS_TBSWWorkSpaceWsrcWUnit_Test_CTlP.c B2
t.year == 2012

Running Suite Stopwatch Flow

—

Running test DWS. UTC.08.00 ...
Running test DWS. UTC.05.01 ...
Running test DWS.UTC.05.02 ...

N
Uy



Unit Test Report

Running Suite Laptime Save
Running test DWS.UTC.09.00 ...
Running test DWS.UTC.09.01 ...

Running test DWS.UTC.10.00 ... Passed

Running Suite Stopwatch Reset

Bunning test DWS.UTC.10.01 ...
Bunning Suite Display Controller
Bunning test DWS.UTC.11.00 ..,

CrlzersWlunbeomyoo¥ . hudson¥iobsWDWS_TESWworkspaceWsrcWUnit_Test_CTIP.c 594
display_controller_trigger == sw_display
Running test DWS.UTC.11.01 ...

CitWUserstlunbeom Yoo, udsonwiobs WDWS_TBSWworkspaceWsrcWUnit_Test CTIP.c. Line Number 601 |

-display_controller_trigger ==tz _di=play

Running test DWS.LUTC.11.02 ..,
Cilsers¥lunbeom Yoo hudson¥iobsWDWS_TESYworkspaceWsrcWUnit_Test_CTIP.c
display_controller_trigger == tk_display

Bunning test DWS.UTC.11.03 ..,

Ci#UsersiWunbeom Yoo hudsonWiobs WDWS_TBSWworkspaceWsrcWunit Test CTP.c Line Number 615 |

display_controller_trigger == tk_display

Succeeded i Inactive
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Unit Test Report

. ZH| 65749] Unit Test Case

— Jg_g_ 48 DWS.UTC.00.00 Input Process
JélﬂH 9 DWS.UTC.00.01 Input Process
- E_” AE %7|_ 8 DWS.UTC.00.02 Input Process
DWS.UTC.00.03 Input Process
DWS.UTC.00.04 Input Process
DWS.UTC.00.05 Input Process

DWS.UTC.01.00 Input Controller

DWS.UTC.01.01 Input Controller

DWS.UTC.01.02 Input Controller

DWS.UTC.01.03 Input Controller

DWS.UTC.01.04 Input Controller

DWS.UTC.01.05 Input Controller




Unit Test Report

Identifier

DWS.UTC.02.00 Time Keeping Process
DWS.UTC.02.01 Time Keeping Process
DWS.UTC.02.02 Time Keeping Process
DWS.UTC.02.03 Time Keeping Process
DWS.UTC.02.04 Time Keeping Process
DWS.UTC.02.05 Time Keeping Process
DWS.UTC.02.06 Time Keeping Process
| DWSUTC0207  Time Keeping Process
DWS.UTC.03.00 Time Setting Controller
DWS.UTC.03.01 Time Setting Controller

DWS.UTC.04.00 Stopwatch Controller
DWS.UTC.04.01 Stopwatch Controller
DWS.UTC.04.02 Stopwatch Controller
DWS.UTC.04.03 Stopwatch Controller

l KONKUK EPENDABLE SOFTWARE
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Unit Test Report

| Identifier Process Name

DWS.UTC.06.03 Unit Change
DWS.UTC.06.04 Unit Change
DWS.UTC.06.05 Unit Change
DWS.UTC.07.00 Value Change
DWS.UTC.07.01 Value Change
DWS.UTC.07.02 Value Change
DWS.UTC.07.03 Value Change
DWS.UTC.07.04 Value Change
DWS.UTC.07.05 Value Change
DWS.UTC.07.06 Value Change
DWS.UTC.07.07 Value Change
DWS.UTC.07.08 Value Change
DWS.UTC.07.09 Value Change

KU KONKUK EPENDABLE SOFTWARE
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Unit Test Report

Identifier

DWS.UTC.07.10 Value Change
DWS.UTC.07.11 Value Change
DWS.UTC.07.12 Value Change
| DWSUTCO713  VelueChange
DWS.UTC.08.00 Stopwatch Flow
DWS.UTC.08.01 Stopwatch Flow
DWS.UTC.08.02 Stopwatch Flow
DWS.UTC.09.00 Laptime Save
DWS.UTC.09.01 Laptime Save
DWS.UTC.10.00 Stopwatch Reset
DWS.UTC.10.01 Stopwatch Reset

KU KONKUK EPENDABLE SOFTWARE
UNTVERSITY LABORATORY



Test Report Summary
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Test Report Summary
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