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-system_clock: System Clock
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-minute; i_nt

sethrmf |nt
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+run(nput: 1ty void
-enters etM ode(): woid
-exitSetMode(). void

-setModelinput: int) woid

-updateTimel): woid "
-snglmeU: voId

+getDis(): int[*

—t
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AL, 7|1EL| L&A LS

V RR \ ‘

AI arm

(rom Function) (from Function)

-ratio; int " Alarm_Manager
-8rnser. int (from Function)
s s it

-gdisiNum:
-random:
-buz zer:

13.2.2 Alarm_Manager(from Function).

b - Ol stageZl selectAlarm(int)2t Et stageZ| selectAlarm(t HE 2=
P OigfRi40] EYX7H EXEICL

«Construdg

+runichegl up(), down(), getDis(), &+ M&CH

-enterSety

-exitSeth 3-2-3 Alarm(from Function) .

setRR(cl | | o™
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28 = - 7|E0] BlE LHEO| F=7+[0] KA, 7|=2| L& THE
Timer \~
Select Motde Stop_Watch it Eursetioe] Random_mumher_ﬁenemtur
rom Manapne (from Function) (from System_Support)
-setHour: int -
' sethinute: int -mode Mum; int
v SetSec: int :
Manage) : . pagoisd randont Random
-minute: int +
Q4 DA BAISIO) UK YT sec. int ft';t”a“:drﬂr” RargdanI;lqmtggr_Generatnr(]
-5¢: System_Clock?2 MU—" Ut int): wol
1: Thread +netRandomi): it
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i HOAM0| FAEIY UK oot . .
BCt. -dis: int[*] 3.2.7 Timer(from Function) :
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+getD|s(] irt[* -Record():; woid

-getRecord(): int[*]
-updat eSSVl woid
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-ererSetM ode(). woid
-exitSetMode(): void
-5etM ode(input: mt] woid
+etBuzzerFI :

IMer(): vol
+pauseTimer(): void

Tegenen, o
+oetDis(lint[™

T U BEOM0 FAIZY 2

II ‘:’JEI.-

3.2.8 Random_Number_Generator(from System_Support).
setModeNum(mNum) B5& 9 200 FAIEO AX| FETE.

getRandom() &&= H

ZAIBHA| =Lt

2OM0| A0 U= Heol ool s2t
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A=zol @F SLHE, 82 =€

1 enterSetMode()-1 sa?gﬁemm(] : getinform ;
enterSetMode 7
1: enterSetMode()-1 enterSethodei) - void -1 _ |
enterSetMode ; 1181928374 Time
- 2
A
1,18,19,28,37,42 Time ;
2- exitSetMode | changeTime(Button)- FT;gg:ng{B”&o“ activate
2 exitSetMode | changeTime(Button)-2 changeTime{Button : - 2 > void -2 7
_ Integer) 3,21,22,30,394 5
2 - woid - p
3,21,22,30,39,44 e 4
- i = exitSetMode() - .
3: changeTime- | exitSetMode()-3 exitSetMode() : void :3 = exitSethMode()-3 void 3 setDice
changeTime- 2 -5
2 3 :
3
47 startsw- 4,5 | startswi-4 etartS W EvoRES testchange
4 starfSW- 4,5 | startSwW()-4 startSW() : void 4 )
“ DiceMumb
A er ;s
5 createClock()-5 ig%memmm : rollDice
5: saveRecords- | createClock()-5 showRecords({) : void saveRecords- | 5 5
89 5 89 a4
44
& showRecords()-6 resHlecomE i
6 showRecords()-6 nextRecord() : void 6 0 void -B getDis
showRecords- -5
showRecords- 67 5 :
6,7 = ' StopWatch
- - " saveRecords() :
- StopWatch 7 stopSW- 10 | nextRecord()-7 — " getBuzzerF
7 stopSW- 10 | nextRecord()-7 saveRecords{) : void 5 : 12
T ¢ B
i} .
~ - - 1 n o saveTimeToRerord - -
8 resetSw- saveRecords-8 saveTimeToRecord() : 19



|

Chapter 2

Brute Force Test

Brute Force Test

20




Chapter 2

Brute Force Test

2037. Refine System Test Case

Test &5

Description

Use Case

Func.

Azt 28 A

- UserOf[ A AlZts 28 2= 7|

olr

Test

- U F HEELUEX Test

1. Set Time

R1.1

- XEelof Sle AlZtol Doy

EH =X Test

- Southfinder?t F% et dtgg

7217|202 YA Test

2 Display Time

R1.2

Eloj 2 AlE

- User0fl A Timer d3E 28 2=

7|= Test

- A8 F HEULAEX Test

3 Set Timer

R2.1

EOID| BiX AlY

- Timer?7} 00|E|® 5E&C HHE

S2|=X| Test

4 Beep Timer Buzzer

R2.2

Efo|H BiX SX| AlH

- Timer2| X7} 28 O User?}

HEE £28 HEHZI FXSH=X
Test

- Timer?t &27|8 E|=X| Test

5. Stop Timer Buzzer

R2.3

25X A

- User®|A| Stopwatch 2EHE2 Y=

e 7|5 Test

- 98 ¥ 43502 XTEUEXK

Test

6. Start Stopwatch

R3.1

1143
|-
e
i
il
st

- User?l HHEE SE W O} Lap,

Split0] MEE=%| Test

- H[CH 307HMEX| MEO| El=X| Test
- 307H7F HOoi7he MEo| 2te[E=X|

Test

7. Store Lap & Split

R3.2

AEHUR| FX| AE

- User0[ Al 2E9% LAIEXE

YHLO W RIS Test

- User®i| | ~EFE HHE

SYYol YHE=X Test

8 Pause Stopwatch

R3.3

HearDllH HHE 2 Q2 HINE THERIE]

1. Brute Force Test-

SMA [T1]

Ref+ UseCases details 2ate
User®flA 12h, 12A] 48 ¢EHe ¥
R1.1+ Set Times
YUE = HEe *
HEUEY Qe AZHO| LCDO E8e o
R1.2¢ | Display Timee| southfinder® 1Al 124 A01Z 7I2IF|&= .
A
R2.1¢ Set Timer< | 1A] 28 222 O ¢
Beep Timer | Timer?t 00|23 sEE0F BHAHE
R2.20 e e e
Buzzers =o|s Ale
Timer?| 5%t E2 O User t
Stop timer | modeH{ES XS I HE7t EX|E= e
R2.3¢ %
Buzzers e
Timer?t 022 #=7|& Fl&X|eo ¢
Ra 1 Stop Stopwatch®lA startHE FE7|e o
e
Stopwatche | 218 = HZHSE HE EUE Av ¥
HES £5 O O Lap+ .
Store Lap & | Splitd] APIEX «
o2 7.0
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Brute Force Test SMA [T2]

Activity 2038. Refine System Test Case

1. Brute Force Test.

Rafe UseCases detaile 2dte o
12 Ht MRS HOE S5t s 4
R1.1¢ ShowTimes — P——
1 | AIZEEA] HE Aol 1Y S| 1. showTime R 1.1 1AIZE B AZHE FMOE EEste7te ] K
T 1AIZH 148 22% AZE HET & Y o
2 | Azt MM MY [ MUe 28 5 AeX 2. setTime R12 =3t #
TEST Ri.2¢ Set time+ 12 o= AZE BET & o=
= Aa= = E -+ a 4+
3 | 28K BEA | SEHN YEt 3. showSW R 2.1 = =°= 7
AlS HA|&[=X] TEST 4F AMZE H4E8E = YsTte o K
— ~EreIR| 7 HOiE AR SF=Th o e
4 | 2mox AF [ 2B AFBER TEST| 4. startsw R 22 EHAE M= A% Steot
A3l R2.1¢ Stopwatche | 1A|7F ZoF B X @I AL E 4
=] =t .
- — HOE HEst= 7t
5 [AIZHHE Y | 25X BH A2l 5. saveRecords R23 — —
HEE|UE=X| TEST R2.2¢ save records« | @A A|THO] MHEEUES Ao a a
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Category Partitioning Test
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Category Partitioning Test

Testable Features+

category+

valuess

OCg

time keeping+

set times

set timers

stopwatche

set alarm«

set scopes

random direction generators

select functions

alarm ring+

buzzer ring+

185
I
+

resets

functs

start+

modas

Lot

+

T T T e e 2

SMA [T1]
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Category Partitioning Test

I

Stopwatch

Set Timer

Representative Values+

category+ values+ numbers
time keeping+ 1001+
sat times 1002+
set timers 1003+
stopwatche 1004+
st alarm+ 1005+
=
set scopes 1006+
random direction generatore 1007 ¢
select functions 1008+
alarm ring# 1009+
buzzer ring+ 1010+
pauses 1021+
stopwatch &HEf« -
running+ 1022+
resets 51¥
o funct+~ 52+
D
start# 534
mode+ 54+
2E 2001+
L= 7k
2E szs 2002+#
12he 2011+
=% Yo
24he 2012¢
oe 2021+
= g8 1~580 2022¢
60 >=# 2023+

L T T . R . O R T T T T T T T T T T T T e

SMA [T1]
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Category Partitioning Test SMA [T1]

0 20610
lap & split H&e | 1~9¢ 2062+¢
10 »=¢ 20630
0o 2071+ 1 Total test cases
rmpag=tE 1~999999+ 2072¢ .
139,968
009909 >+ 2073¢ .
37 <+ 2081+
7| 5B,
37 == 2082+

26
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Category Partitioning Test SMA [T1]

Error Constraints & -2+

categ Dr}u:l "."ElU'E o Pl Tota | test Ca SeS
FENTPY 999999 >=+ 0 139,968 -> 93,313
total test cases 139,968 -= 83,313+ 4

27
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Category Partitioning Test SMA [T1]

Single Constraints E &«

category+ values+s
12h+
LR
24h+ +
= o 0+ +
60 >=¢ . Total test cases
0+ +
Al 22t 93,313 -> 300
60 =+ +
0+ +
Eg-
60 =+ +
) 0+ +
lap & split HE&e
10 ==+ +
e TE 04 .
total test cases 93,313 -» 300+ +

28




Chapter 3

Category Partitioning Test

2.1.5 Property Constraints &3S+

category+ values+ property+

time keeping+ [property time keepingls
set times [property set time]«
set timers [property set timer]¥
stopwatche [property stopwatch]<

o set alarm+ [property set alarm]«
set scopes [property set scope]s
random direction generatore | [property random direction generator]s
select functions [property select function]«
alarm ring+ [property alarm ringing]«
buzzer ring+ [property buzzer ringing]+

stopwatch AEfe paua.e-ﬂ [?f stopwatch] [property pal_|5.e-]4J

running« [if stopwatch] [property running]+<
resets [property reset]+s

o121, funct+s [property funct]+
starts [property start]«
modeas [property mode]s
2E <o [if (fimekeeping || alarm || function || timer)

FEAl{te &8 (reset || funct || start || mode)]«

+

ETE A e

L T T e

Total test cases

300 -> 95

SMA [T1]
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Category Partitioning Test SMA [T1, T2]
Team 1
All combinatation Error Constraints Single Constraints Property Constraints
139,968 =» 93,313 - 300 —> 95
Team 2
All combinatation Error Constraints Single Constraints Property Constraints

124,416 =» 62,210 —> 4,617 —> 73
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Chapter 4

Pairwise Test

Available Tools

1. CATS (Constrained Array Test System) [Sherwood] Bell Labs.

2. OATS (Orthogonal Array Test System) ™ [Phadke] ATT

3. AETG Telecordia Web-based, commercial

4 PO (PairTest) [TaillLei]

5. TConfig [Williams] Java-applet

6. TCG (Test Case Generator) NASA

7. AllPairs Satisfice Perl script, free, GPL

8. Pro-Test SigmaZone GUI, commercial

9. CTS (Combinatorial Test Services) IBM Free for non-commercial use
10. Jenny [Jenkins] Command-line, free, public-domain
11. ReduceArray?2 STSC, US. Air Force Spreadsheet-based, free
12. TestCover Testcover.com Web-based, commercial
13. DDA Y [Colburn/Cohen/Turban]
14. Test Vector Generator GUI, free
15. OA1 k sharp technology
16. TESTONA Assystem Germany GUI, free for non-comercial use
17. AllPairs [McDowell] Command-line, free
18. Intelligent Test Case Handler (replaces CTS) IBM Free for non-commercial use
19, CaseMaker Diaz & Hilterscheid GUL _commercial
20 PICT Microsoft Corp. Command-line, open source at http-//github com/microsoft/pict
21. rdExpen Fhadke Associates, Inc.

SMA [T1]
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EE:time keeping,set time,set timer, stopwatch,set alarm,set scope,random direction generator, function,alarm ring,buzzer ring
2 H:reset, funct,start, mode

—',——E S A|ZF 270 F 0| At
ZEOHRi=:12h,24h

= 23:0,1~59,600| 4

Al ®4=:0,1~59,600] 4t

= YUH:0,1~59,600] 4

lap&split:0,1~9,100] &

Hh=821:0,1~999999,9999990| &f

7|5 10| 2, 0] 4t

IF NOT [2E] = "function” THEN [7|=+1El] = "O] 2"

IF NOT [2E] = "set scope” THEN [H==22]] = "0%;

IF NOT [2£E] = "stopwatch” THEN [lap&split] = "0";

IF NOT ([2E] = "set time" OR [2E] = "set timer") THEN = &3] = "0
IF NOT ([2E] = "set time" OR [2E] = "set timer") THEN [A] &2] = "0"
IF NOT ([2E] = "set time" OR [2E] = "set timer") THEN [ &3] = "0"
IF NOT [EE] = "set time" THEN [Z0i =] = "12h"

S WProgram Files (x<BEH ct_test txt > pict_result. txt
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nc = FEEAlZE 22 EONE 2 2" A 2 = 23 laplsplit g 7sdH=-

set time reset o| 2t 24h 0 0 600|140 0 ojgt

set timer start 0|4t 12h 600|&  1-59 0 0 0 oj 2k

buzzer ring start 0]t 24h 0 0 0 0 0 o| gt

set alarm mode o) gt 12h 0 0 0 0 0 oj 2k

time keeping reset 0]t 12h 0 0 0 0 0 o| gt

set time mode 0|4 12h 1~59 600|&  1-59 0 0 oj 2k

stopwatch mode  O|Ft 24h 0 0 0 1004t 0 o| 2t

set time start of 2t 24h 1~59  1~53 6004 0 0 oj 2t Total test cases
set timer mode  O|¢h 24h 600|at  600|4F 6004 O 0 oj 2k

set alarm funct 0|4 24h 0 0 0 0 0 o| 2t 64
set scope reset oj 2k 24h 0 0 0 0 999999 0| At oj gt
alarm ring mode  O]4t 12h 0 0 0 0 0 o| gt
stopwatch funct o) 2k 12h 0 0 0 1~9 0 0| gt

set timer reset o) gt 24h 600|240 1~59 0 0 oj 2k

stopwatch reset 0] Ak 12h 0 0 0 1004t 0 0| gt

set time funct 0| &t 12h 600|4t  600|4F 6004 O 0 oj 2k

buzzer ring reset oj 2k 12h 0 0 0 0 0 0| gt

time keeping funct oj 2k 24h 0 0 0 0 0 0| gt

time keeping mode  O|¢t 12h 0 0 0 0 0 0| gt

alarm ring start oj 2k 24h 0 0 0 0 0 0| gt

set scope mode  Of&t 12h 0 0 0 0 1~999999 o]t
set scope start O] & 12h 0 0 0 0 9999990 & oj 3t
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Team 1 Team 2

Total test cases Total test cases

64 59
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