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1. Specification Review

a. 1000 Planning

1003 : Define Requirements
1. FEAAPOlS A RS
a. R 1.2.1 Change mode®} R 1.2.2 Stop ringing AFo] 9] & 3o]
Holx] eF& -> R 1.29 R 1.32 =4 2%
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ii. 1006 : Define Business Use Case
1. Use Case SpecificationE 7F2] Levelo] %X &= F-A
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c. R 6.1 Turn on brightness control : 1006 @A | 4] Control —>
iR 5d a8
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HAaEA 5d a9

f. R 6.3 Control brightness : 1006¢-Al ol A A2 -> 243 o
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iv. 1009 : Develop System Test Case
1. 1006 : Define Business Use Case #9] =7]3} &4
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2¥ Show current time test2] Use case :Show current time <
1006 Aol A Define ¥ A &5

31 Show current date test2] Use case :Show current date <
1006+ Aol A Define ¥4 ek

49 Stop ringingS R 1.2.22 WA] Ho] QJo1} R 1.3.22 7]
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“1. Set time” 2] “(A) : A WES =7 Set SectionZ Fojzit}”
o A Set Section®l thak AHeo]7} §lo] dhko] B35
“4. Start stopwatch” 2] “(S) stopwatchTime #te] 29 0.01
SRR F7E ol A 0.01 Tl o) oyt BmEg
“14. Start timer” 2] “E.1 Z} 49 ¢] gte] 0¢] € A5 1A E
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“18. Change world” 9] Pre-requisites “Set country €l 7}
‘Az E]ofof ghr}." o A Set countryell thek &7} glof 4] o
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327
“22. Change brightness” 9|4 ActorE User® ¥7] -> Hidden
Type©] 2 & Actorts Systemo] %= % 7]
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“1. Set time” 9l A Set Time —-> Set time 2 W7 Q%
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5. Stop stopwatch”, “6. Reset stopwatch”, “7. Lap
stopwatch”o|l A ‘2F Y 2 g}+= 18 S ‘Stopwatch' = T &%
“8. Select alarm num”, “9. Remove alarm num” |4 ‘num’ =}
‘number’F ¥ ¥ 3t Y 8%

“10. Set alarm time” 9l 4 Set Alarm Time —> Set alarm
timeo. & W7 Q7

“11. Turn on Alarm” o4l Turn on Alarm -> Turn on
alarmo.® W7 o

“12. Turn off Alarm”°l|A4] Turn off Alarm -> Turn off
alarmo.® W7 o

“18. Change World”ol| 4] Change World -> Change world®
%73 vg—UO]—
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“10. Set alarm time” oA 22 AW H +& -> & Use
case5 9| Specification® T 2w

“10. Set alarm time” 2] Exceptional courses of event ol 4]
“E#" T 2 FEATE Sl > thE Use caseE2
specification¥} 4 &%



c. “13. Set timer time” 2] Exceptional courses of event ©l 4]
“E#" 31} 28 F-EAVE 918 -> U Use cases 9
specification¥} T4 &%

d. “21. Control brightness” 9] Alternative courses of events °l| A
“U7) level> 3GAI7F HE stvE 83T T4

a. “l1.Set alarm time” 9] Pre-requisiteso| 4] “User’} & 3=
AR F3ke| dolr) wedE

b. “14. Start timer” 9] Exceptional courses of evento] A ‘E.1" ->
‘Bl o= A7 a9

ii. 2032 : Refine Use Case Diagram
1. 3¢ A4
a. Use CaseE9] o]&5 20319419] Specification®} A X A7) 7=

R

i, 2033 : Define Domain Model
1. gz
a. WorldtimeMode 9] d7} 754

iv. 2035 : Define System Sequence Diagram
1. Use case Specification¥2] EJX] &
a. “1.Set time” 2] Specificationo] 4] 3%7]3%}F input/output®] 702}

2 A &2 24 3 Diagram® input/output A<=7} t& ->

XA 71715 A3

“1. Set time” 2] Planning ¥4 2] Specification®l A& world®ll

3t setting® g+Fo] Change worldell Al 91& -> Sequence

Diagramol| 4] worldE WA s}= F& 2HA4 8%

c. “3. Stop ringing” 2] “(S) Beep o] A& H A 3z7} AUA FUS
o, Ab&2FE] 87 0] o] 2 Beeps WETH o g 2]
Sequence Diagramo| A F28 -> F718l= A& A1

d. “10. Set alarm time” 2] “7. (A) CHES Al&3l A&

¥ 0] Sequence Diagramell A F&8 -> F718t= A4S dx

e. “19. Change SW”9 Sequence Diagram A “3 : selectSW” 9|
3t Specification F&F -> 5718k AL H 1

2. Sequence Diagram &4

a. “1.Set time” 9 Sequence Diagramol 4] Button® inputg 3% 7]3F
T2 a%A] & FEo] o] £F of7] -> AAATIVE A

b. “2. Change mode” 2] Sequence DiagramolA] Y& Sequence
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V. 2038: Refine System Test Case
1. Y4 &4
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c. 2040 Design
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2039: Traceability Analysis
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Real Use Cases
xd
“1. Set time” 2] “4.3.1 (A) : A A7 HES FEL,) oA F
HES T2+ A WA 8%
“10. Set alarm time” 9] Exceptional courses of eventsell A
F9q9] u7t 5
7]
“3. Stop ringing” 9] “2. (S) : Userd] 8.30o] Eo] oA 3%7}
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“19. Turn on brightness control” o4 Alternative courses of
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“22. Change brightness” 9l 4] Actor”} User —> Hidden
Type©] 22 System® & W7 &%
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“4. Start stopwatch”, “5. Stop stopwatch” ol 4] th4=2] EH &
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ii. 2043 : Define Interaction Diagrams
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a.
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4.3.2 (S) : changeValue(currentState :int , button : int) &
%3t} 7} Sequence Diagramol| A 9ol 2 WA R o] A85H ->
Z,:;g o
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2. System Testing

. Brute-Force Testing
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i. Test Result

&7 1 65.96% [31/47]

A 34.04% [16/47]

iii.  Fail Scenario
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R 1.3.2 T.buzzer.1 buzzer V| 7&
R 1.3.2 T buzzer.2 buzzer V| 7&
R 1.3.2 T.buzzer.3 buzzer V| 7&
R 1.3.2 T buzzer.4 buzzer 7| 7-&
R 1.3.2 T.buzzer.5 buzzer 7| 7-&

b. Category Partition Testing

i. Categorize
category values
Mode timekeeping
timer
stopwatch
alarm
worldtime

brightness control

swmode




condition in mode

switch area

change num

reset

change brightnesss

turn on/off brightness

start timer

lap timer

change world

change alarm index

Valid Output year display

month display

day display

hour display

minute display

second display

world display

switched

changed

set

timer working




timer lapping

world changed

errlist selected mode number >=5

number unchanged

Property & Constraints

category

values [property prop] constraints

Mode

timekeeping [property TKP]

timer [property TMR]

stopwatch [property STW]

alarm [property ALM]

worldtime [property WRT]

brightness control [property BC]

swmode [property SW]

Condition

in mode [property INMOD] [if (BC || ALM)]

switch area [property SWTA] [if (TKP || STW ||
TMR | | ALM || SW)]

change num [property CHNUM] [if (TKP || TMR ||

ALM)]

reset [property RST] [if (STW || TMR ||
ALM)]

change brightness [property [if BC]

CHBRI]

turn on/off brightness [property [if BC]

ONOFF]




start timer [property STTMR] [if TMR]
lap timer [property LAP] [if TMR]
change world [property CHWRD] [if WRT]
change alarm index [property [if ALM]
CHIDX]

Valid Output | year display [if INMOD]
month display
day display
hour display
minute display
second display
world display
switched [if SWTA]
changed [if (CHNUM || CHBRI

| | CHIDX | | ONOFF)]

set [if RST]
timer working [if STTMR]
timer lapping [if LAP]
world changed [if CHWRD]

errlist selected mode number >= 5 [error]

unchanged

TSL Script




Test Case 1 <error>
errlist : selected mode number >= 5

Test Case 2 <error>
errlist © number unchanged

Test Case 3 (Key =1.1.1.0.)
Mode . timekeeping
Condition : in mode
ValidOutput : year display
errlist : <n/a>
Test Case 4 Key =1.1.2.0.)
Mode . timekeeping
Condition : in mode
ValidOutput : month display
errlist : <n/a>
Test Case 5 (Key =1.1.3.0.)
Mode . timekeeping
Condition : in mode
ValidOutput : day display
errlist : <n/a>
Test Case 6 (Key =1.1.4.0.)
Mode . timekeeping
Condition : in mode
ValidOutput : hour display
errlist : <n/a>
Test Case 7 (Key =1.1.5.0.)
Mode . timekeeping
Condition : in mode
ValidOutput : minute display
errlist : <n/a>
Test Case 8 (Key =1.1.6.0.)
Mode . timekeeping

Condition : in mode
ValidOutput : second display

errlist : <n/a>

Test Case 9 Key =1.1.7.0.)
Mode . timekeeping
Condition : in mode

ValidOutput : world display

Test Case 28 (Key = 3.1.5.0.)
Mode . stopwatch
Condition : in mode
ValidOutput : minute display
errlist : <n/a>

Test Case 29 (Key = 3.1.6.0.)
Mode . stopwatch
Condition : in mode
ValidOutput : second display
errlist : <n/a>

Test Case 30 Key = 3.1.7.0.)
Mode . stopwatch
Condition : in mode
ValidOutput : world display
errlist : <n/a>

Test Case 31 (Key = 3.2.8.0.)

Mode . stopwatch
Condition : switch area
ValidOutput : switched
errlist : <n/a>

Test Case 32 (Key = 3.4.10.0.)
Mode . stopwatch
Condition : reset
ValidOutput : set
errlist : <n/a>

Test Case 33 (Key = 4.2.8.0.)
Mode . alarm
Condition : switch area

ValidOutput : switched
errlist : <n/a>

Test Case 34
Mode . alarm
Condition : change num
ValidOutput : changed
errlist : <n/a>

(Key = 4.3.9.0.)

Test Case 35
Mode . alarm
Condition : reset
ValidOutput : set
errlist : <n/a>

(Key = 4.4.10.0.)




errlist : <n/a>

Test Case 10 Key = 1.2.8.0.)
Mode . timekeeping
Condition : switch area
ValidOutput : switched
errlist : <n/a>

Test Case 11 (Key = 1.3.9.0.)
Mode . timekeeping
Condition : change num
ValidOutput : changed
errlist : <n/a>

Test Case 12 Key =2.1.1.0.)
Mode . timer
Condition : in mode
ValidOutput : year display
errlist : <n/a>
Test Case 13 Key =2.1.2.0.)
Mode . timer
Condition : in mode
ValidOutput : month display
errlist : <n/a>
Test Case 14 Key = 2.1.3.0.)
Mode . timer
Condition : in mode
ValidOutput : day display
errlist : <n/a>
Test Case 15 (Key = 2.1.4.0.)
Mode . timer
Condition : in mode
ValidOutput : hour display
errlist : <n/a>
Test Case 16 (Key = 2.1.5.0.)
Mode . timer
Condition : in mode
ValidOutput : minute display
errlist : <n/a>
Test Case 17 (Key = 2.1.6.0.)

Mode . timer

Test Case 36
Mode . alarm
Condition : change alarm index
ValidOutput : changed
errlist : <n/a>

(Key = 4.10.9.0.)

Test Case 37 (Key =5.1.1.0.)
Mode . worldtime
Condition : in mode
ValidOutput : year display
errlist : <n/a>
Test Case 38 (Key =5.1.2.0.)
Mode . worldtime
Condition : in mode
ValidOutput : month display
errlist : <n/a>
Test Case 39 (Key =5.1.3.0.)
Mode . worldtime
Condition : in mode
ValidOutput : day display
errlist : <n/a>
Test Case 40 (Key = 5.1.4.0.)
Mode : worldtime
Condition : in mode
ValidOutput : hour display
errlist : <n/a>
Test Case 41 (Key = 5.1.5.0.)
Mode . worldtime
Condition : in mode
ValidOutput : minute display
errlist : <n/a>
Test Case 42 (Key = 5.1.6.0.)

Mode : worldtime
Condition : in mode
ValidOutput : second display
errlist : <n/a>

Test Case 43 (Key =5.1.7.0.)
Mode . worldtime
Condition : in mode




Condition : in mode
ValidOutput : second display
errlist : <n/a>

Test Case 18 Key =2.1.7.0.)
Mode . timer
Condition : in mode
ValidOutput : world display
errlist : <n/a>

Test Case 19 (Key = 2.2.8.0.)
Mode . timer
Condition : switch area

ValidOutput : switched
errlist : <n/a>

Test Case 20
Mode . timer
Condition : change num
ValidOutput : changed
errlist : <n/a>

(Key = 2.3.9.0.)

Test Case 21
Mode . timer
Condition : reset
ValidOutput : set
errlist : <n/a>

(Key = 2.4.10.0.)

Test Case 22
Mode . timer
Condition : start timer
ValidOutput : timer working
errlist : <n/a>

Key =2.7.11.0.)

Test Case 23 (Key = 2.8.12.0.)

Mode : timer
Condition : lap timer
ValidOutput : timer lapping
errlist : <n/a>

Test Case 24 (Key = 3.1.1.0.)
Mode . stopwatch
Condition : in mode
ValidOutput : year display
errlist : <n/a>

ValidOutput : world display
errlist @ <n/a>

Test Case 44 (Key =5.9.13.0.)
Mode . worldtime
Condition : change world
ValidOutput : world changed
errlist : <n/a>

Test Case 45 (Key = 6.5.9.0.)
Mode : brightnesscontrol

Condition : change brightness
ValidOutput : changed
errlist : <n/a>

Test Case 46 (Key = 6.6.9.0.)
Mode . brightnesscontrol

Condition : turn on/off brightness
ValidOutput : changed
errlist : <n/a>

Test Case 47 Key =7.1.1.0.)
Mode : swmode
Condition : in mode
ValidOutput : year display
errlist : <n/a>
Test Case 48 (Key =7.1.2.0.)
Mode : swmode
Condition : in mode
ValidOutput : month display
errlist : <n/a>
Test Case 49 (Key =7.1.3.0.)

Mode : swmode
Condition : in mode
ValidOutput : day display
errlist : <n/a>

Test Case 50 Key = 7.1.4.0.)
Mode : swmode
Condition : in mode
ValidOutput : hour display

errlist : <n/a>

Test Case 51 (Key = 7.1.5.0.)




Test Case 25 (Key = 3.1.2.0.) Mode : swmode
Mode . stopwatch Condition : in mode
Condition : in mode ValidOutput : minute display
ValidOutput : month display errlist : <n/a>
errlist : <n/a>
Test Case 26 (Key = 3.1.3.0.) Test Case 52 (Key = 7.1.6.0.)
Mode : stopwatch Mode : swmode
Condition : in mode Condition : in mode
ValidOutput : day display ValidOutput : second display
errlist @ <n/a> errlist : <n/a>
Test Case 27 (Key = 3.1.4.0.) Test Case 53 (Key = 7.1.7.0.)
Mode . stopwatch Mode . swmode
Condition : in mode Condition : in mode
ValidOutput : hour display ValidOutput © world display
errlist : <n/a> errlist : <n/a>
Test Case 54 Key = 7.2.8.0.)
Mode . swmode
Condition : switch area
ValidOutput : switched
errlist : <n/a>
iv.  Test Result + Fail Scenario
No. | Mode Condition Vaild Output errlist Key P/F
1 n/a n/a n/a selected mode <err> P
number >=5
2 n/a n/a n/a number <err> P
unchanged
3 timekeeping in mode year display n/a <1.1.1.0 | P
>
4 timekeeping | in mode month display n/a <1.1.2.0 |P
>
5 timekeeping in mode day display n/a <1.1.3.0 | P
>
6 timekeeping in mode hour display n/a <1.1.4.0 | P
>
7 timekeeping in mode minute display n/a <1.1.5.0 | P
>




8 timekeeping in mode second display n/a <1.1.6.0
>
9 timekeeping in mode world display n/a <1.1.7.0
>
10 timekeeping switch area | switched n/a <1.2.8.0
>
11 timekeeping change num | changed n/a <1.3.9.0
>
12 timer in mode year display n/a <2.1.1.0
>
13 timer in mode month display n/a <2.1.2.0
>
14 timer in mode day display n/a <2.1.3.0
>
15 timer in mode hour display n/a <2.1.4.0
>
16 timer in mode minute display n/a <2.1.5.0.
>
17 timer in mode second display n/a <2.1.6.0
>
18 timer in mode world display n/a <2.1.7.0
>
19 timer switch area | switched n/a <2.2.8.0
>
20 timer change num | changed n/a <2.3.9.0
>
AABAABBDAABAAB
-> IRH ZF
21 timer reset set n/a <2.4.10.
0.>
22 timer start timer timer working n/a <2.7.11.
0>
AABAABBDAABAABBDAABAAB
> reset3TE Y TF M B:S glo] g
23 timer lap timer timer lapping n/a <2.8.12.
0>
24 stopwatch in mode year display n/a <3.1.1.0




25 stopwatch in mode month display n/a <3.1.2.0
>
26 stopwatch in mode day display n/a <3.1.3.0
>
27 | stopwatch in mode hour display n/a <3.1.4.0
>
28 | stopwatch in mode minute display n/a <3.1.5.0
>
29 stopwatch in mode second display n/a <3.1.6.0
>
30 stopwatch in mode world display n/a <3.1.7.0
>
31 stopwatch switch area | switched n/a <3.2.8.0
>
32 stopwatch reset set n/a <3.4.10.
0>
33 alarm switch area | switched n/a <4.2.8.0
>
34 alarm change num | changed n/a <4.3.9.0
>
35 alarm reset set n/a <4.4.10.
0>
36 alarm change changed n/a <4.10.9.
alarm index 0>
37 worldtime in mode year display n/a <5.1.1.0
>
38 worldtime in mode month display n/a <5.1.2.0
>
39 worldtime in mode day display n/a <5.1.3.0
>
40 worldtime in mode hour display n/a <5.1.4.0
>
41 worldtime in mode minute display n/a <5.1.5.0
>
42 worldtime in mode second display n/a <5.1.6.0




43 worldtime in mode world display n/a <5.1.7.0 | P
>

44 worldtime change world changed n/a <5.9.13. | P

world 0>

45 brightnessco | change changed n/a <6.5.9.0 |P
ntrol brightness >

46 | brightnessco | turn on/off | changed n/a <6.6.9.0 | P
ntrol brightness >

47 swmode in mode year display n/a <7.1.10 |P
>

48 swmode in mode month display n/a <7.1.2.0 | P
>

49 swmode in mode day display n/a <7.1.3.0 | P
>

50 swmode in mode hour display n/a <7.14.0 |P
>

51 swmode in mode minute display n/a <7.1.5.0 | P
>

52 swmode in mode second display n/a <7.1.6.0 | P
>

53 swmode in mode world display n/a <7.1.7.0 | P
>

54 swmode switch area | switched n/a <7.2.8.0 |P
>

1 96.29% (52/54)

A3l 3.71% (2/54)

c. Pairwise Testing

i. PICT Script

mode : timekeeping, stopwatch, alarm, timer, worldtime, brightness

condtion : inmode, switcharea, changenum, reset, changebrightness, turnonoffbc,




starttimer, laptimer, changeworld, changealarmidx

validoutput : switched, changed, set, timerworking, timerlapping,
worldchanged,yeardis, montthdis, daydis, hourdis, minutedis, seconddis, worlddis

IF [mode] = "timekeeping" THEN [condtion] IN
{"starttimer","changeworld","inmode","changenum"};

IF [mode] = "stopwatch" THEN [condtion] IN {"inmode","reset"};
IF [mode] = "alarm" THEN [condtion] IN {"changenum","reset","changealarmidx"};
IF [mode] = "timer" THEN [condtion] IN
{"inmode","changenum","reset","starttimer","changeworld"};

IF [mode] = "worldtime" THEN [condtion] IN {"inmode","changeworld"};

[F [mode] = "brightness" THEN [condtion] IN {"changebrightness","turnonoffbc"};

IF [condtion] = "inmode" THEN [validoutput] IN
{"yeardis","montthdis","daydis","hourdis","minutedis","seconddis","worlddis"};
IF [condtion] = "switcharea" THEN [validoutput] = "switched";

IF [condtion] IN
{"changenum","changebrightness","changealarmidx","turnonoffbc"} THEN
[validoutput] = "changed";

IF [condtion] = "reset" THEN [validoutput] = "set";

IF [condtion] = "starttimer" THEN [validoutput] = "timerworking";

IF [condtion] = "laptimer" THEN [validoutput] = "timerlapping";

IF [condtion] = "changeworld" THEN [validoutput] = "worldchanged";

i. Test Cases

1. 427}A] Test cases




testcase ID  |mode condition validoutput testcase ID  |mode condition validoutput
PT.TIMER.1  |timer inmade worlddis PT.STW.3 stopwatch inmode worlddis
PT.TKEEP.1  |timekeeping inmode worlddis PT.TKEEP.7  |timekeeping |inmode yeardis
PT.TIMER.2 |timer inmode seconddis PT.STW.A stopwatch inmode minutedis
PT.TKEEP.2  |timekeeping inmode seconddis PTWRD.4 worldtime inmode montthdis
PT.STW.1 stopwatch inmode hourdis PT.TKEEP.8  |timekeeping |changeworld |worldchanged
PT.TKEEP.3  |timekeeping changenum changed PTWRD.5 worldtime inmode worlddis
PT.TKEEP.4 |timekeeping inmode daydis PT.TIMER.8  [timer inmode hourdis
PT.TKEEP.5 |timekeeping inmode hourdis PT.STW.5 stopwatch inmode yeardis
PT.WRD.1 worldtime inmode seconddis PT.TIMER.8  [timer inmode yeardis
PT.WRD.2 worldtime inmade yeardis PT.TIMER.9  [timer inmode minutedis
PT.BRT.1 brightness changebrightne|changed PT.TIMER.10 [timer reset set
PT.TKEEP.6  |timekeeping starttimer timerworking PT.WRD.6 worldtime inmode hourdis
PT.TIMER.3 |timer inmade daydis PT.TKEEP.9  [timekeeping |inmode minutedis
PT.TIMERA4  |timer inmade montthdis PT.STW.6 stopwatch inmode montthdis
PT.TIMER.S5 |timer changeworld  |worldchanged PT.STW.7 stopwatch inmode seconddis
PT.TIMER.6 |timer starttimer timerworking PT.STW.8 stopwatch reset set
PT.ALM alarm changealarmidx|changed PTWRD.7 worldtime changeworld |worldchanged
PTWRD.3 worldtime inmode daydis PT.TKEEP.10 |timekeeping |inmode montthdis
PT.STW.2 stopwatch inmode daydis PT.ALM.3 alarm changenum |changed
PT.TIMER.7 |timer changenum changed PTWRD.8 worldtime inmode minutedis
PT.ALM.2 alarm reset set PT.BRT.2 brightness trunonoffbc  |changed
ii.  Test Result
3 1 95.24% (40/42)
Al 4.76% (2/42)
iv.  Fail Scenario
Test case ID HAE ALtE[R
. E P~ E D~
PT.TKEEP.6 timerZE2 TQl -> AHE 23|-BHE 13|
= e} =] =
AHE 232|2 12 878 -> BHELSE A% >
CHIE o=
— H 7/




timer & & CHE modeZ 2| T XtA| 7t

=7t

PT.TIMER.6

=
3
@
HO
[N
Hu
A
ro
v
>
I
rm
N
ot
w
T
rim
ot

S MX| -> DHEOZ reset ->AHE 23|-

BHE 12|-AHE 22|12 18 848 ->BHE

e

“timerZt AL 7| = StLt real time £ CH HHFE

s

L




