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1 Specification Review

1.1 Rejected Proposal Report
1.1.1 Stage 1000 Planning

Activity 1001. Define Draft Plan
4. Non-Functional Requirements
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Activity 1003. Define Requirements
4. Performance Requirements
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Activity 1009. Define System Test Case
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1.1.2 Stage 2030 Planning

Activity 2037. Define State Diagram
1. Current Time
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3. Alarm

®*— show alarm delete_alarm()
do/show alarm list il
—

set alarm
set alarm

set_alarm

entry / show_current_time

ring_buzzer()

[current time == alarm

&& status == on]

sel_hours

do/show hours

set_minutes

do/show minutes

do/show cycles

InefWhours+=1

inc{Vminutes+=1

Inc(Veycles+=1

check_alarm

dof compare current
time with setting
alarm time

change_onoft()
Iehange alarm status

set_onoff()
Jset alarm status
onoff_alarm

dol set alarm status



4. Stopwatch
\ 4 I

show record

do / show recorded stopwatch time

delete_record()
[recode number > 10]

= +Ho| o g
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next_record()
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1.1.3 Stage 2040 Planning

Activity 2141. Design Real Use Cases
- TimeKeeping function

- Stage 2030

Use Case sef_time
Actor user/system
Purpose =Y $WAE & S =T
User= W2t A|Z2HE @B ECE 2 Chyl hX| 2] &% & Opx W,
Ovarview AAEE Usar?} SEE A|ITHE HEBCH
Type Evident
Cross Reference Functions : R.4.1 / Use Cases : look_time
Pre-Requisites EHA WERIT A|ZH 27| WfEf O OpECE

(A): Actor, (S)System

1.(A) User? | H{E& B8 #A AZHHE, 8 & A, 25 HHE
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Activity 2143. Refine System Architecture

-0

(User) (Clock) (DataBase)
= DatabaseS Stage 20300{ F7t &

- Activity 2144. Define Interaction Diagram
L Activity 2145. Define Design Class Diagram

1 [state == timekeeping]
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1.1.4 Stage 2050 Planning

3. Methods Description

Use cases ! look_time, sat_time

= Use case & =™ =



2 System Testing

2.1 Category-partition Testing Report

2.1.1 Categorize

Group Category Values
timekeeping 1011
set timekeeping 1012
timer 1013
set timer 1014
alarm 1015
set alarm 1016
Functions Selected mode
stopwatch 1017
record stopwatch 1018
dday 1019
set dday 1020
fitness 1021
set fitness 1022
Timekeeping go to next function 2011
Set Timekeeping set time 2021
Actions
count down 2031
Timer
pause timer 2032




restart timer 2033
cancel timer 2034
go to next function 2035
Set Timer set timer 2041
see alarm 2051
delete alarm 2052
Alarm tum on alarm 2053
turmn off alarm 2054
go to next function 2055
set one alarm 2061

Set Alarm
set five alarm 2062
start stopwatch 2071
record a time 2072
record eleven time 2073
Stopwatch pause stopwatch 2074
restart stopwatch 2075
reset stopwatch 2076
go to next function 2077
get next record 2081

Record Stopwatch

get previous record 2082

_’|O_



delete a record 2083
delete dday item 2091
Dday add dday item 2092
go to next function 2093
set dday 2101
Set Dday

add seven dday item 2102
run fitness 2111
update info 2112
Fitness pause fitness 2113
finish fitness 2114
go to next function 2115
select cycling 2121
Set Fitness select walking 2122
select running 2123
check valid time 3011

Timekeeping
chedk counting real time 3012
year value up one cycle 3021
Check month value up one cycle 3022
Set Timekeeping day value up one cycle 3023
hour value up one cycle 3024
minute value up one cyde 3025
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ring buzzer 3031
stop buzzer 3032
Timer no ring buzzer 3033
check counting down 3034
check no counting down 3035
hour value up one cycle 3041
Set Timer minute value up one cyde 3042
second value up one cycle 3043
Alarm check valid alarm list 3051
ring buzzer 3052
stop buzzer 3053
no ring buzzer 3054
day value up one cycle 3061
period value up one cycle 3062
Set Alarm
hour value up one cycle 3063
minute value up one cyde 3064
check counting up 3071
Stopwatch
check no counting up 3072
Record Stopwatch check valid record list 3081
Dday chedk valid dday list 3091
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check value up after one day 3092

check value up after one month | 3093

check value up after one year 3094

Set Dday year value up one cycle 3101

month value up one cycle 3102

day value up one cycle 3103

Fitness check calculating info 3111

check no calculating info 3112

check save other info 3113

Set Fitness check valid exercise list 3121

check valid cycling list 3122

check valid walking list 3123

check valid running list 3124

Next check valid premode list 3131

Select Set 3 function set 3 Function 4011
Function | .t not 3 function set [0-2][|[4-6] function 4012
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2.1.2 Description

Values Description

timekeeping A|ZF EA|7} SHIEX| EQIstC}.

set timekeeping

gHolsic
. ElO|H 7| 50| SHIEH| &S 5t=X|
timer ey A g
oIt
. Elo|H A°do| SHIEH E&SsH=X|
set timer stolsic}
alarm ezt 7| s0| SHIEH| EHES5H=X]
oIt}
ek A% 7|1s0| SHIEA| EESot=X|
set alarm e
oIt
stopwatch A2EH K| 7|150| SHIEH ES5t=X|
P BHQIgHC}
A2EH X 7|150| SHIEH EFSI=X|
record stopwatch o
oI},
D+Day 7| 50| SHIE2H| &&=
dday S
grolgtt.
D+Day A°d0| SHIEH| Z-&5=X]
set dday Slol=
oI},
25 5% 7|s50| SHIEHA
fitness b AL x| 3LO|S
S SHEX| golsict,
28 8% 7|s0| SHIEA EHSot=X|
set fitnhess Al
oIt
go to next function S 7|s22 0|& Al ZIIE =St
set time AlZb AW ZalE ZQlsiCt

Eto|H 7|50|A Efo|H7} XESdh=

Ag =l

count down

pause timer Efo|0 FX| ZalE =lsiot
restart timer EFO|H RAIEH ZupE EHQIBHCE
cancel timer ElO|H FA ZatE sQlIsCE
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go to next function

set timer

see alarm

delete alarm

= e b
*TS FYBE AL SHEH
turn on alarm - I
RS SHER| FoIsHt
off al LTS HIZHMUS AL SHIEHA
tumn alarm N
XS SHEX| SHQISH}
go to next function O 7|Ss22 0|& Al ZIIE =St
LES StL UHSAS 42 ZUE
set one alarm I
grolstc
¢S CHA 7 2SS 29 EulE
set five alarm e
oIt
AEQIX| A|ZHHES A A=
—HB= T NAiAA= OT =2 =
start stopwatch o
P grolstc

record a time

record eleven time

pause stopwatch

restart stopwatch

reset stopwatch

go to next function

get next record

get previous record

delete a record

delete dday item
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stop buzzer

M7} HE=X| HArstch

no ring buzzer

HX 7} 22X =X HABHCL.

check counting down

oln

rr

£9717t EESH=X HAMEC

check no counting down X717} EES5IX| L=X| AHAFstC}
(1 2 ° 2 sl |
hour-value—tp-one—cycle Zt o] ol A A}LSt
. = 2 b~
minute-value—up-onec¢ycle = o] ol 24 ALS]
¢ ’ 3 o | K=2 oy
| a [ =] —

second-value—tip—one—cycle

check valid alarm list

oY 22E7t FR X HAlsot

ring buzzer

Mx 7t 22|=X| FAFeCL

stop buzzer

no ring buzzer

HX 7} S2[X| =X HABHCL.

day-value-tup-one—cyde

‘or’ o =
[=]

period-valuetup—one—cycle

hour-value—tp-one—cycle

minute-value—up-onec¢ycle

= K
(L™

check counting up

AEYA £97| HES AL

check no counting up

= 21

AEQUX £97| RS S A
r

check valid record list

AEOIX| 7|2 B|AE7Y

check valid dday list

D+Day 2|2E7} RaTHX| HALSICE

check value up after one day

1Y O|F D+Day EA|7l SE8HK]|
A AL,
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170 O|= D+Day EA|7} fEEHX|

check value up after one month ZHARHC,
13 O0|F D+Day EA|7} FESH
check value up after one year -
HAbstet.

year value up one cyde Hegrol olAgS HALst
month value up one cyde “2-el-eAdt e A
‘ol’ o k=3 S

—] a a —_

day value up one cyde

chedk calaulating info

check no calculating info

check save other info

check valid exercise list

check valid cycling info

ZArett,
Z7] 25% 2AET} SEHX
check valid walking info °e T B
HAfetCt.
: L 2a7| 28 2|I2EJ} R
check valid running info -
ZAfStC}

check valid premode info
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2.1.3 Property & Constraints

Category

Values

timekeeping

Property / Constraints

[property Timekeeping]

set timekeeping

[property TimekeepingSet]

timer [property Timer]
set timer [property TimerSet]
alarm [property Alarm]
Selected set alarm [property AlarmSet]
mode stopwatch [property Stopwatch]
record stopwatch [property StopwatchRecord]
dday [property Dday]
set dday [property DdaySet]
fitness [property Fitness]
set fitness [property FitnessSet]
. . go to next . . .
Timekeeping ) [if (Timekeeping)] [property Next]
function
Set . - .
. . set time [if (TimekeepingSet)]
Timekeeping
count down [if (Timer)] [property TimerOn]
pause timer [if (Timer)] [property TimerOff]
Timer
restart timer [if (Timer)] [property TimerOn]

cancel timer

[if (Timer)] [property TimerOff]
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go to next

[if (Timer)] [property Next]

function
Set Timer set timer [if (TimerSet)]
see alarm [if (Alarm)]
delete alarm [if (Alarm)]
Alarm turn on alarm [if (Alarm)] [property AlarmOn]
turn off alarm [if (Alarm)] [property AlarmOff]
go to next .
. [if (Alarm)] [property Next]
function
set one alarm [if (AlarmSet)]
Set Alarm
set five alarm [error] [if (AlarmSet)]
start stopwatch [if (Stopwatch)] [property StopwatchOn]
record a time [if (Stopwatch)]
record eleven time [error] [if (Stopwatch)]
Stopwatch pause stopwatch [if (Stopwatch)] [property StopwatchOff]
restart stopwatch [if (Stopwatch)] [property StopwatchOn]
reset stopwatch [if (Stopwatch)] [property StopwatchOff]
go to .next [if (Stopwatch)] [property Next]
function
get next record [if (StopwatchRecord)]
R .
ecord get previous [if (StopwatchRecord)]
Stopwatch record
delete a record [if (StopwatchRecord)]
Dday delete dday item [if (Dday)]

_20_



add dday item [if (Dday)]
go to next
. [if (Dday)] [property Next]
function
set dday [if (DdaySet)]
Set Dday add seven dday )
. [error] [if (DdaySet)]
item
run fitness [if (Fitness)] [property FitnessOn]
update info [if (Fitness)]
Fitness pause fitness [if (Fitness)] [property FitnessOff]
finish fitness [if (Fitness)] [property FitnessOff]
9° to next [if (Fitness)] [ Next]
function if (Fitness)] [property Ne
select cyding [if (FitnessSet)] [property Cycling]
Set Fitness select walking [if (FitnessSet)] [property Walking]
select running [if (FitnessSet)] [property Running]
check valid time [if (Timekeeping && !Next)]
Timekeeping check counting S )
. [if (Timekeeping && !Next)]
real time
year value up one fif (TimekeepingSet)]
me n
oyde if (Ti eepingSe
month value up o .
[if (TimekeepingSet)]
one cycle
Set day value up one lif (TimekeepingSet)
Timekeeping cyde it {limekeepingse
hour value up one . .
[if (TimekeepingSet)]
gyde
minute value up o .
[if (TimekeepingSet)]
one cycle
Timer ring buzzer [if (Timer && TimerOn && !Next)]

_2’|_



stop buzzer

[if (Timer && TimerOn && !Next)]

no ring buzzer

[if (Timer && TimerOff && INext)]

check counting
down

[if (Timer && TimerOn && !Next)]

check no counting
down

[if (Timer && TimerOff && !Next)]

hour value up one

cgyde

[if (TimerSet)]

minute value up

Set Timer [if (TimerSet)]
one cycle
second value up L
[if (TimerSet)]
one cycle
heck valid al
Alarm | €€ "Ia't alarm [if (Alarm && Next)]
is
ring buzzer [if (Alarm && AlarmOn && INext)]
stop buzzer [if Alarm && AlarmOn && INext)]
no ring buzzer [if (Alarm && AlarmOff && !Next)]
day value up one i (AlarmSet)]
cgyde
eriod value
perio@ v "I up if (AlarmSet)]
Set Alarm houro\ZTu:yfle one
P [if (AlarmSet)]
cgyde
minute value up
[if (AlarmSet)]
one cycle
f h h
check counting up [if (Stopwatch && StopwatchOn &&
Stopwatch INext)]
pw check no counting [if (Stopwatch && StopwatchOff &&
up INext)]
R heck vali
ecord chec va.ld record [if (StopwatchRecord)]
Stopwatch list
check valid dday .
. [if (Dday && !Next)]
list
Dday

check value up
after one day

[if (Dday && !Next)]
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check value up
after one month

[if (Dday && !Next)]

check value up
after one year

[if (Dday && !Next)]

year value up one

Set Dday [if (DdaySet)]
gyde
h val
month value up [if (DdaySet)]
one cycle
day value up one
if (DdaySet)]
cgyde
. check calculating e e .
Fitness o [if (Fitness && FitnessOn && !Next)]
info
check no . .
L. [if (Fitness && FitnessOff && !Next)]
calculating info
chedc save other [if (Fitness &8t INext)]
info
. check valid .
Set Fitness L [if (FitnessSet)]
exercise list
ched "T,"‘: cyding [if (FitnessSet && Cycling)]
is
check valid o .
. . [if (FitnessSet && Walking)]
walking list
chec!( Val_ld [if (FitnessSet && Running)]
running list
check valid pre .
Next [if (Next)]

mode list

_23_



2.14 Text File for TSL-Generator

1 Function Mode:

2 #Timekeeping:

3 timekeeping.

4 set timekeeping.
5 #Timer:

6 timer.

7 set timer.

8 #Alarm:

9 alarm.
18 set alarm.
11 #Stopwatch:
12 stopwatch.

13 record stopwatch.
14 #0Day :

15 dday.

16 set dday.

17 #Fitness:

18 fitness.

19 set fitness.
28
21 Do:
22 #Timekeeping:
23 go to next function.
24 #TimekeepingSet:
25 set time.
26
27 #Timer:
28 count down.
29 pause timer.

E1:] restart timer.
31 cancel timer.

32 go to next function.
33 #Timerset:

34 set timer.

35

36 #alarm:

37 seg alarm.

38 delete alarm.

39 turn on alarm.
48 turn off alarm.
41 go to next function.
42 #Alarmset:
43 set one alarm.
a4 set five alarm.
45
46 #Stopwatch:
47 start stopwatch.

[property Timekeeping]

[property

[property Timer]

[property TimerSet]

[property Alarm]

[property AlarmSet]

[property Stopwatch]

[property

[property Dday]

[property DdaySet]

[property Fitness]

[if

[if

[if
[if
[if
[if
[if

[if

[if
[if
[if
[if
[if

[if

[error] [if (AlarmSet)]

TimekeepingSet ]

StopwatchRecord]

[property FitnessSet]

(Timekeeping)] [property Next]

(TimekeepingSet)]

{Timer)] [property
(Timer)] [property
(Timer)] [property
(Timer)] [property
(Timer)] [property

(Timerset)]

{alarm)]
{alarm)]
{alarm)] [property
(alarm)] [property
{alarm)] [property

{alarmset)]

TimerOn]
TimerOff]
TimerOn]
TimerOff]
Mext]

AlarmOn]
AlarmOff]
Mext]

[if (Stopwatch)] [property StopwatchOn]
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record a time.

record eleven times.

pause stopwatch.

restart stopwatch.

reset stopwatch.

go to next function.
#5topwatchRecord:

get next record.

get previous record.

delete a record.

#Dday :
delete dday item.
go to next function.
#DdaysSet:
add dday item.
add seven dday item.

#Fitness:
run fitness.
update info.
pause fitness.
finish fitness.
go to next function.
#FitnessSet:
select cycling.
select walking.
select running.

Check Screen:

#Timekeeping:
check valid time.
check counting real time.
#TimekeepingSet:
year value up one cycle.
month value up one cycle.
day value up one cycle.
hour value up one cycle.

minute wvalue up one cycle.

#Timer:
ring buzzer.
stop buzzer.
no ring buzzer.

check counting down.

check no counting down.
#Timerset:

hour value up one cycle.

minute walue up one cycle.
second walue up ocne cycle.

[if (Stopwatch)]

[error] [if (Stopwatch)]

[if (Stopwatch)] [property StopwatchOff]
[if (Stopwatch)] [property StopwatchOn]
[if (Stopwatch)] [property StopwatchOff]
[if (Stopwatch)] [property Next]

[if (StopwatchRecord)]
[if (StopwatchRecord)]
[if (StopwatchRecord)]

[if {Dday)]
[if (Dday)] [property Next]

[if (DdaysSet)]
[error] [if (DdaySet)]

[if (Fitness)] [property FitnessOn]
[if (Fitness)]

[if (Fitness)] [property FitnessOff]
[if (Fitness)] [property FitnessOff]
[if (Fitness)] [property Next]

[if (FitnessSet)] [property Cycling]
[if (FitnessSet)] [property Walking]
[if (FitnessSet)] [property Running]

[if (Timekeeping 8& |Next)]
[if (Timekeeping 8& |Next)]

if (TimekeepingSet)]
if (TimekeepingSet)]
if (TimekeepingSet)]
if (TimekeepingSet)]
[if (TimekeepingSet)]

[
[
[
[

[1f (Timer && TimerOn &% INext)]
[if (Timer && TimerOn && INext)]
[if (Timer &% TimerOff && INext)]

[if (Timer && TimerOn && INext)]
[if (Timer && TimerOff && !Next)]

[if (TimerSet)]
[if (TimerSet)]
[if (TimerSet)]
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95
lee
lel
le2
1e3
le4
1es
1les
1le7
1es
1es
118
111
112
113
114
115
1l1s
117
118
1139
128
121
122
123
124
125
128
127
128
123
13
131
132
133
134
135
13e
137
138
138

#alarm:
check wvalid alarm list.
ring buzzer.
stop buzzer.
no ring buzzer.
#alarmSet:

day value up one cycle.

period value up one cycle.

hour value up one cycle.

minute value up one cycle.

#Stopwatch:

check counting up.

check no counting up.
#StopwatchRecord:

check valid record list.

#DDay:
check valid dday list.
check wvalue up after one
check wvalue up after one
check wvalue up after one
#DDay5et:
year value up one cycle.
month wvalue up one cycle.
day value up one cycle.

#Fitness:

check calculating info.

day.
month.
Year.

check no calculating info.

check save other info.
#FitnessSet:

check valid exercise list.

check valid cycling info.
check valid walking info.
check wvalid running info.

#hext:
check save pre mode info.

[if
[if
[if
[if

[if
[if
[if
[if

[if
[if

[if
[if
[if
[if

[if
[if
[if

[if
[if
[if

[if
[if
[if
[if

(alarm
(alarm
(alarm
(alarm

&R INext)]

&% AlarmOn && |Mext)]
&8 AlarmOn && |Mext)]
&8 AlarmDff && INext)]

(Alarmset)
(AlarmSet)

]
]
{alarmset)]
]

(alarmSet)

(Stopwatch && StopwatchOn && [Next)]
(Stopwatch && StopwatchOff && INext)]

{StopwatchRecord)]

(Dday && !Next)]
(Dday && INext)]
(Dday && INext)]
(Dday && INext)]

{Ddayset)]
{DdaySet)]
(DdaySet)]

(Fitness &R FitnessOn &8 |Next)]
(Fitness && FitnessOff && INext)]
(Fitness && INext)]

(FitnessSet)]

{FitnessSet && Cycling)]
{FitnessSet && Walking)]
{FitnessSet &8 Running)]

{Next)]
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2.1.5 Test Result

TestCase Result Description

Test01 — 2062 Pass

Test02 — 2073 Pass

Test03 — 2102 Pass

Test04 — 1011.2011.3131 Pass

Test05 - 1012.2021.3021 Pass

Test06 - 1012.2021.3022 Pass

Test07 - 1012.2021.3023 Pass

Test08 — 1012.2021.3024 Pass

Test09 - 1012.2021.3025 Pass

Test10 - 1013.2031.3031 Pass

Test11 - 1013.2031.3032 Pass

Test12 - 1013.2031.3034 Fail Timer =& ¢t .

Test13 - 1013.2032.3033 Fail Timer 25 ¢ E.

Test14 - 1013.2032.3035 Fail Timer =& QF .

Test15 — 1013.2033.3043 Fail Timer =& 2t .

Test16 - 1013.2033.3032 Fail Timer &3 QF H.

Test17 - 1013.2033.3034 Fail Timer & 2t .

Test18 - 1013.2034.3033 Fail Timer =& 9t .

Test19 - 1013.2034.3035 Fail Timer =5 QF .

Test20 - 1013.2035.3131 Fail Timer 25 ¢ E.

Test21 - 1014.2041.3041 Fail Timer & Qo+ &.

Test22 — 1014.2041.3042 Pass

Test23 - 1014.2041.3043 Pass

Test24 - 1015.2051.3051 Pass

Test25 - 1015.2052.3051 Pass

Test26 — 1015.2053.3051 Pass

Test27 - 1015.2053.3052 Pass

Test28 - 1015.2053.3053 Pass

Test29 - 1015.2054.3051 Rl | o) SEIOIME buzzer?t SR, 2 W BRE DAL
off £ ong o H buzzerZl S2|X| %2

Test30 — 1015.2054.3054 Pass

Test31 - 1015.2055.3131 Pass

Test32 - 1016.2061.3063 Pass

Test33 - 1016.2061.3062 Pass

Test34 - 1016.2061.3063 Pass

Test35 - 1016.2061.3064 Pass

Test36 — 1017.2071.3071 Pass

Test37 - 1017.2072.0 Pass

Test38 - 1017.2074.3072 Pass

Test39 - 1017.2075.3071 Pass

Test40 — 1017.2076.3072 Pass

Test41 - 1017.2077.3131 Pass

Test42 - 1018.2081.3081 Pass

Test43 - 1018.2082.3081 Pass

Test44 — 1018.2083.3081 Pass
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Test45 - 1019.2091.3091 Pass
Test46 - 1019.2091.3092 Pass
Testd7 — 1019.2091.3093 Pass
Test48 - 1019.2091.30%4 Pass
Test49 - 1019.2092.3091 Pass
Test50 - 1019.2092.3092 Pass
Test51 - 1019.2092.3093 Pass
Test52 - 1019.2092.30%4 Pass
Test53 - 1019.2093.3131 Pass
Test54 — 1020.2101.3101 Pass
Test55 — 1020.2101.3102 Pass
Test56 - 1020.2101.3103 Pass
Test57 — 1021.2111.3111 Pass
Test58 - 1021.2111.3113 Pass
Test59 - 1021.2112.3113 Pass
Test60 — 1021.2113.3112 Pass
Test61 — 1021.2113.3113 Pass
Test62 - 1021.2114.3112 Pass
Test63 - 1021.2114.3113 Pass
Test64 — 1021.2115.3131 Pass
Test65 — 1022.2121.3121 Pass
Test66 - 1022.2121.3122 Pass
Test67 - 1022.2122.3121 Pass
Test68 — 1022.2122.3123 Pass
Test69 - 1022.2123.3121 Pass
Test70 - 1022.2123.3124 Pass
Test71 - 4011 Pass
Test72 - 4012 Pass
Pass :
T Test Case 7271 6171 Pass Percentage 84.7%
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2.2 Pairwise Testing Report
2.2.1 Test Result

1 Alarm stoped stoped list 154 PASS
5 Alarm running stoped off 140 PASS
6 Alarm running stoped add 137 PASS
20 Alarm stopad ringing on 87 PASS
21 Alarm running ringing nextFunction 86 PASS
22 DDay running ringing list 84 PASS
23 DDay running stoped nextFunction 83 PASS
2 Fitness stoped stoped finish 169 PASS
9 Fitness running ringing select 19 PASS
16 Fitness running stopad update 95 PASS
17 Fitness stopad stopad run 93 PASS
18 Fitness stopad stopad select 89 PASS
24 Fitness running stoped pause g2 PASS
25 Fitness running stoped list 81 PASS
26 Fitness running stoped nextFunction 80 PASS
4 Stopwatch running stoped pause 153 PASS
7 Stopwatch running ringing list 131 PASS
8 Stopwatch stopad ringing nextFunction 128 PASS
13 Stopwatch running stoped record 103 PASS
14 Stopwatch stopad stoped start 101 PASS
15 Stopwatch stoped ringing reset 99 PASS
3 TimeKeeping running stoped nextFunction 161 PASS
10 TimeKeeping running stopad setTime "7 PASS
11 Timer stopad stopad on 113 FAIL
12 Timer stopad ringing restart 111 FAIL
19 Timer running ringing nextFunction 88 FAIL
TC NUM PASS FAIL PERCENTAGE
26 22 3 84.62%

= TestcoverO|2t= HES AFESIH Pairwise TestS RIS & L|CH
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2.3 Brute Force Testing Report
2.3.1 Testing Result

Test # Description

21 Timer/Stopwatch®|AM count Sj=1 CtE BE HA $ .
B 3 - al
CtA] Z+2 O Timere| SZ St=X| HAt

Calculate_caloriesO|A] 23:590{A] 24:00 Ho{Zt &

2-2 N Pass
Action =232 EMS I siT EME HES St=X dA
2-3 | D+dayOllM HEQ| AAXIE EEM =X HAL Pass
FitnessO| A| Default ZtCE S U ESSIX| %=X
2-4 Pass
A
31 Timer2t AlamGE7| 28)2 BX 22|= A2 U= ol
1 | L ai
2 {8 SESI=X| Test
D+dayOflA StLE M7 sfE D setTimeKeepingS S5l
Check | 3-2 | A7t HFEE [ D+day A4H0] HAXo =2 Hi=X| Fail
A
3.3 FitnessOlA| 12 Ttel YOIOIE EHof| 25 S5 Fail
- L ai
HIE S O Calories Al4t2 HCHE St=X| HA

2.3.2 Failed Case Report

Test # Description

Action 2-1 | Timer?l &

it
]
oot

3-1 | Timer7} S% Qtgl

Check 1H3] S & : save money
3-2

1H® D+day 2 +1

_30_




oj2je] =mof CHsi -10] &

3-3

%3. (unning= 304 281 ST Okcal)

63 102calories: b0
00:07:17

G2 10YUcalories: KO

00:08:32

12 THel7t 2171 Hof 8%2 finishol™ 20| YUC|O|E E|X|
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3 Static Analysis

3.1 SonarQube Rule
3.1.1 Rule of Findbugs

Ref | Category

Bad Practice

—_

2 | Correctness
3 | Experimental
4 | Internationalization
5 | Malicious code vulnerability
6 | Multithreaded correctness
7 | Performance
8 | Security
9 | Dodgy code
v FindbugsOll Al “g2|gt %l0] ?IHiE B% TR E “bug'= THEEIC
3.1.2 Rule of PMD
Ref | Category Description
1 | Best Practice Rules which enforce generally accepted best practices.
2 | Code Style Rules which enforce a specific coding style.
3 | Design Rules that help you discover design issues.
4 | Documentation Rules that are related to code documentation.

Rules to detect constructs that are either broken,
5| Error Prone ) )
extremely confusing or prone to runtime errors.

) ) Rules that flag issues when dealing with multiple threads
6 | Multithreading .
of execution.

7 | Performance Rules that flag suboptimal code.

8 | Security Rules that flag potential security flaws.

9 | Additional rulesets | =7t Q1 7 Mo
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3.1.3 Rule of CheckStyle

Ref | Category

1 | Google's java Style
2 | Sun’s java Style

3.1.4 Code Coverage
A REOM 2T junit TestE 7|22 Code coverage |4t

Jacoco Test ReportE 87310 SonarqubeOiA siZ ZIt xml THLS &4

Path to JaCoCo reports in binary

Java sonar.jacoco.reportPaths
format. Supported only for Java.

Sonarqube Test Coverage docs (https://docs.sonarqube.org/latest/analysis/coverage/)

a

Comma-delimited list of paths to
Surefire XML-format reports.

Java sonar.junit.reportPaths

Sonarqube Test Execution docs (https://docs.sonarqube.org/latest/analysis/coverage/)
v CTIP 240N Gradle2 83 LUEE TlAT O], Junit TestE TIZHBHC}

v jacoco E2{O2E &830], UE A OA Junit Test ZutE BEABHCE

2

3.2 SonarQube result
3.2.1 Dashboard

7 CTIP_SMA_S5

Last analysis: June 6, 2019, 3:34 PM

122 18 (@) 4.1k @ O 351% O 0.0% 1.9k ©

& Bugs © Vulnerabilities & Code Smells Coverage Duplications Java
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3.2.2 Bug
Ref| plug-in tag rule count
1 Method needlessly boxes a boolean constant 64
2 Unread field 7
3 Method appears to cll the same method on the same object >

redundantly
4 performance Unused field 2
5 Method allocations a java.awtGraphics object without 1
disposing it
6 Method concatenates strings using + in a loop 1
7 Method creates array using constants 1
8 Should be a static inner class 1
9 Class defines fields that are used only as locals 11
10 Method accesses list or array with constant index 10
11 Method explicitly sets the color of a Component 9
12 Constructor makes call to non-final method 5
13| findbugs correctness Class has a drcular dependency with other classes 1
14 Potential memory bloat in static field 1
15 Self assignment of field 1
16 Uninitialized read of field in constructor 1
17 Window sets size manually, and doesn't use pack 1
18 Inconsistent synchronization 9
19 multi-threading Method calls wait, notify or notifyAll on a Thread instance 8
20 Unconditional wait 4
21 Method calls Thread.sleep() with a lock held 3
22 Unread field 6
23 Method invokes inefficient Number constructor; use static 3
performance valueOf instead
Unused field 3
24 Method passes constant String of length 1 to character >
overridden method
cwe,
25 error-handling, | "InterruptedException” should not be ignored 10
multi-threading
. . Methods "wait(..)", "notify()" and "notifyAll()" should not be
26 multi-threading | 04 on ThreeEd)instancefZ() WAIO 8
cert, W ym . ! "
>7 multi-threading, l(\;vcaklt(i;.)heisgould be used instead of 'Thread.sleep(..)" when a 6
performance
cert, T "
28 corar multi-threading, notifyAll" should be used 4
deadlod, ) .
29 . . "wait" should not be called when multiple locks are held 3
multi-threading
30 cert Loops should not be infinite 3
based-on-misra,
31 cert, cwe, Math operands should be cast before assignment 2
overflow,
sans-top25-risky
cert, cwe,
32 |clerllial—of—service, Resources should be dosed 2
ea
33] pmd no tags Close Resource 2
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3.2.3 Vulnerability

Ref plug-in tag rule count
1 . Method returns internal array 2
pmd security - -
2 Array is stored directly 1
cwe, injection, . -
3| findbugs Y Potential JDBC Injection 15
owasp-al, wasc
4 cwe Class variable fields should not have public accessibility 12
5 cert, awe, Mutable members should not be stored or returned 5
unpredictable | directly
sonar cwe,
6 error-handling, | Throwable.printStackTrace(..) should not be called 31
owasp-a3
7 no tags Member variable visibility should be specified 52
3.24 Code Smell
(Java) Comment Size 1 © Javed & v Tag
(Java) Useless Parentheses 17 % finding 46
(Java) Fields in a "Serializable” class sh... 16 % performance 44 Q Search for tags...
(Java) Dataflow Anomaly Analysis 15 % design 7 % convention 1.6k
(Java) Parameter Name 15 e 28 $ syle 1k
(Java) Call Super In Constructor 13 ‘ :
% owasp-all 22 W brain-overioad 691
(Java) If Else Stmts Must Use Braces 13
sttt R
(Java) Source files should not have any ... 13 W sertalznilon E ® naming a2
(Java) Unused *privete" fields shoud b... 13 ® multithreading 15 ® tests 216
{Java) Unused Private Field 13 % unused-code 13 W size 267
{Java) Cognitive Complexity of method... 12 % junit 8  cort 206
(Java) "java.time" classes should be us... 11 % multi-threading 7 % bad-practice 197
{Java) JavaNCSS 1 @ recundant 4 ® ciamey s
(Java) Simple Date Format Needs Locale 11 % melic ’ 3
malicious-code i 5
(Java) The members of an nterface or ... 11 Ny bemed i e
3 -
(Java) Too Many Fields 1 b . W error-handling 112
{Java) Methods should not have too ma... 10 ® confusing 2 W pitfall 111
W experimental
100 shown Show Less ¥ Unused %
% formatting -
o There might be more results, try ® o i
another set of filters to see them. 31 shown Show Less ‘\ ]ava& 57
Ref plug-in tag rule count
1 . . Non Thread Safe Singleton 2
pmd multithreading
2 Do Not Use Threads 6
3 sonar multi-threading | Instance methods should not write to "static" fields 6
4 sonar junit Literal boolean vaues should not be used in assertions | 13
5 | checkstyle error-handling | lllega Catch 19
Code Smell2 et 0oLt AgEC= 282 O[0{H Ae WESZE Q510 &
EICE.
2 False Alarm2 ZEgtstn QUCH
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3.2.5 Code Coverage

CTIP_SMA_S

Coverage Overview

Coverage

0.0 OAITN D
20.0%
40.0%

60.0%

0
()

80.0% o

Orerall

Coverage

Lines to Cover
Uncovered Lines

Line Coverage
Conditions to Cover
Uncovered Conditions

Condition Coverage

Tests

38
39
4@
41
42

Errors
Failures
Skipped
Success

TimeKeeping.iava

kkom...
mois..

admi... Fully covered by tests.

kkom...

Cowered

Size: Uncovered Lines

Cyclomatic Complexity

95.0%

50.0%

100%

Overview

Owverall

Coverage

Lines to Cover

Uncovered Lines

Line Caoverage

Conditions to Cover

Uncovered Conditions

Condition Coverage

Tests

43
44
45
46
437
48

Unit Tests
Errars
Failures
Skipped

Success

admi..
kkom...
mois..
kkom...

CTIP SMA 5

Not covered

26 / 26 files

100%

35.1%
1,164
688
40.9%
416
338
18.8%

72
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3.3 SonarQube Usage

v Slack2 &% Notification =0l

- NEW MESSAKES -

jenkins APP 9:22 P
@ CTIP_SMA_6_SA_Sonar - #50 Success after 1 min 10 sec (Open)
Static Analysis 7t ZI £ A& LICE
A0S E2IsiFA|7] HiEHL|Ch
Sonarqube : http://13.209.176.175:9000/dashboard?id=CTIP_SMA_6&
+ £HH 0|77t E-RIZ0f| YGI0| EE|YSLICE
Trello : https:/trello.com/b/vméYWMLK /issuetracking

v Trello Issue Card &9l
- CTIPEZEO|M MZEE 7|Z 92 (Blocked / Critical / Major) O| & AtE S2

@ (B Boards ""!Th)//n + O® < °

ISSUE_TRACKING  tr | svaswas e | & Teamvisile (MDD = [invie
Todo : Issues Todo : Build Result Doing
+ Add a card + Add a card + Add a card

o)

-~ Show Menu

Todo : Static Analysis Result Done

54 : 247 more lines of code need to
be covered by tests to reach the
minimum threshold of 65.0% lines
coverage.

C50 : HAE 27t

C51: HAE 27t

$3: 120 more branches need to be
¢ covered by tests to reach the
minimum threshold of 65.0%
branch coverage.

B3 'Fitness 28% %
24:00 goizt = BHE
EHE HES sh=R| HA

$9: Class Data Abstraction
Coupling is 8 (max allowed is 7)
classes [ActionListener, Font,
JButton, JLabel, LineBorder,
SimpleDateFormat, Timer,
TimerTask, TitledBorder].

C52 :HAE 27t

P9 : H{X{7t 22|37, Fitness £
M, CE 253 ¢9E 4 Qlch

S13 : The class 'AlarmView' has a
Standard Cyclomatic Complexity of
9 (Highest = 95).

C28 : Buzzer S2/0| YY3Ix
= e1

= B9 : D+Day0|s YHS Mgt
TimekeepingS S8 AlZtS t
Y ALSER dM
+ Add another card

S15 : Private field 'alarm_label"

+ Add another card
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v Sonarqube&

sonarqube Projects  Issues

e

oo gT

7 /13,034 issues

Add a ‘package-info.java' file to
the in/java/t

package

& Code Smell Minor

src/main/java/View/AlarmView java

Add or update the header of this file.
& Code Smell @ Blocker

20 duplicated blocks of code must be
removed.
& Code Smell @ Major

153 more comment lines need to be
written to reach the minimum
threshold of 25.0% comment density.

& Code Smell @ Major

120 more branches need to be covered
by tests to reach the minimum
threshold of 65.0% branch coverage.

& Code Smell @ Major

Rules

(@]

1

247 more lines of code need to be
‘covered by tests to reach the minimum
threshold of 65.0% lines coverage.

& Code Smell @ Major

Missing an import control file.
& Code Smell @ Blocker

v B2 AA ACE O|=

Projects  Issues

sonharqube

&~ 8/13,034 issues (S}
package
& Code Smell Minor

src/main/java/View/AlarmView.java

Add or update the header of this file.
& Code Smell @ Blocker

20 duplicated blocks of code must be
removed.

@ Code Smell @ Major

153 more comment lines need to be
written to reach the minimum
threshold of 25.0% comment density.

& Code Smell @ Major

120 more branches need to be covered
by tests to reach the minimum
threshold of 65.0% branch coverage.

& Code Smell @ Major

247 more lines of code need to be
covered by tests to reach the minimum
threshold of 65.0% lines coverage.

& Code Smell @ Major

Rules

86
87
88
89

90
91

Missing an import control file.
& Code Smell @ Blocker

Name 'View' must match pattern ‘Ma-
2}+(\.[a-zA-Z ][a-zA-Z0-9_1*)*$".

& Code Smell @ Major

92
93
94

Quality Profiles

kiso..

Quality Profiles

Quality Gates  Administration

(2]l O Search for projects and files...

CTIP_SMA_6 | src/main/java/View/AlarmView.java

& Code Smell »~ @ Major v O Open = Not assigned ~ 3h30min effort Comment

153 more comment lines need to be written to reach the of 25.0%
density.

& Code Smell + @ Major + O Open » Not assigned » 5hBmin effort Comment

120 more branches need to be covered by tests to reach the minimum threshold of 65.0% branch
coverage.

@ Code Smell + @ Major ~ O Open - Not assigned ~ 1d2h effort Comment

W pitfall =

3daysago~ %

W convention =

3daysago~ %

W bad-practice ~

247 more lines of code need to be covered by tests to reach the minimum threshold of 65.0% lines
coverage.
@ Code Smell » @ Major» O Open » Not assigned + 1d14min effort Comment

3daysago~ %

% bad-practice +

package View;

Missing an import control file.

& Code Smell ~ @ Biocker » (O Open~ Not assigned ~ Comment

Name 'View' must match pattern '*[a-z]+(\.[a-zA-Z ][a-zA-Z0-9_T*)*$".
& Code Smell + € Major = O Open = Not assigned = 20min effort Comment

Package name contains upper case characters

& Code Smell + @ Major ~ O Open = Not assigned » 10min effort Comment

Missing package-info.java fil
@ Code Smell »

Minor = O Open » Not assigned + 30min effort Comment

Rename this package name to match the regular expression '[a-z_]+{\.[a-z_][a-z0-9_])"$".

& Code Smell ~ Minor ~ O Open - Not assigned = 10min effort Comment

%
W Notags -

9daysago~ L1

%
W No tags +

9daysago~ L1

%
W Notags -

9daysago~ L1

%

% comment +

9daysago~ L1

o

W convention =

9daysago~ L1

Quality Gates  Admin|stration

Q. Search for projects and files..

CTIP_SMA_6 / src/main/java/View/AlarmView.java

Assign this magic number 500 to a well-named constant, and use the constant instead.

& Code Smell v @ Major + O Open ~ Not assigned v 5min effort Comment

Assign this magic number 500 to a well-named constant, and use the constant instead.
@ Code Smell+ @ Major v O Open = Not assigned ~ 5min effort Comment

:setBorder (new TitledBorder(new LineBorder(Color.BLACK)))

tmp

Assign this magic number 100 to a well-named constant, and use the constant instead.

& Code Smell ¥ @ Major » O Open ~ Mot assigned  5min effort Comment

Assign this magic number 100 to a well-named constant, and use the constant instead.
@ Code Smell @ Major v O Open = Not assigned v 5min effort Gomment

Assign this magic number 300 to a well-named constant, and use the constant instead.
@ Code Smell v @ Major (O Open ~ Mot assigned ~ 5min effort Comment

Assign this magic number 300 to a well-named constant, and use the constant instead.

& Code Smell v @ Major ~ O Open ~ Not assigned ~ 5min effort Comment

alarm_label.add(tmp)
//tk_label.setVisible(true,

This block of commented-out lines of code should be removed.
@ Code Smell+ @ Major v O Open = Not assigned ~ 5min effort Comment

LCo1 |
LCD1. setBounds(200,156,20,20);

new Jlabel();

9daysago ~ L85 %
W brain-overioad v

9daysago~ L85 %
% brain-overioad +

9daysago ~ LBS %
W brain-overioad +

9daysago v 189 %
% brain-overload +

9daysago v 189 %
% brain-overload ~

gdaysago~ L8S %
W brain-overioad ~

9daysago~ L91 %

% based-on-misra, unused
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Vool A

sonarqube

HEsS

ot

Projects Issues Rules Quality Profiles

&« 8/13,034 issues [}
package 89
& Code Smell Minor

sre/main/]ava/View/AlarmView java
Add or update the header of this file.
& Code Smel @ Blocker

20 duplicated blocks of code must be
removed.
& Code Smell @ Major

153 more comment lines need to be
written to reach the minimum
threshold of 25.0% comment density.

@ Code Smell @ Major

Magic numbers should not be used

Quality Gates  Administration

CTIP_SMA_8 / src/main/java/View/AlarmView,java

& Code Smell + @ Major » O Open ~ Not assigned » 5min effort Comment

& Code Smell »+ @ Major» O Open v Not assigned = 5min effort Comment

& Code Smell + @ Major » O Open ~ Not assigned » 5min effort Comment

& Code Smell »+ @ Major» O Open v Not assigned = 5min effort Comment

Q. Search for projects and files..

Assign this magic number 100 to a well-named constant, and use the constant instead.

Assign this magic number 100 to a well-named constant, and use the constant instead.

Assign this magic number 300 to a well-named constant, and use the constant instead.

Assign this magic number 300 to a well-named constant, and use the constant instead.

9days ago ~ 189 %

W brain-overload ~

9daysago ~ L89 %

% brain-overload +

9days ago ~ 189 %

W brain-overload ~

9daysago ~ L89 %

% brain-overload +

Noncompliant Code Example

public static void doSomething() {
for(int i = 0; i < 4; 1++){

}

Compliant Solution

public static final int NUMBER_OF_CYCLES = 4;
public static void doSemething() {
for(int i = @; i < NUMBER_OF_CYCLES ; i++){

// Noncompliant, 4 is a magic number

}

¥
v BE 2F - 0% o2
v HESR| g2 ool elME HEEM O - Slack 28
v 2 ol Mzl YL Trello® Bof MM 3R

3.4 Conclusion
v ON $245
g 5= AL
v K& HQl Static Analysis
Ct.
v ZRME ZHoO|Lt

Xl ot 2F 22 ZYES 02 ogegozy, ¢

BHo| WA, 78 %

i

| ATZEQ
y58 +
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4 OQOverall

4.1 System Test Result

4.2.1 Category-Partition Test
M2 7SO0l FAHEAD OIME| Lt MFHQ HASTHX] Specti 2
2 ARSI Efo|He| 7[S0| SEHLZE SHOHA| 2 AT
To0| EICHH O F2 A2 HAE ZNE 7|0 g + ASLCH

4.2.2 Pairwise Test
Pairwise Testl| AR, & B H1MO| LIHZ 7|50| LHE|HN
Aeiag 2 Antoh LS LCH EBtojoel st

TolotCt®E 100% d&&0| 7|t & Lt

4.2.3 Brute Force Test
AT ENAN HadHoz2 SEGICED THEHSE 7|

—

55
270 olX 2Lt Specificationd] BAISH HANH &
X| Test 3t Z40|7| M20] HZX AI|L0| =S

4.2 Static Analysis Result

4.2.1 Issues

Sonar way, Findbugs, PMD, CheckStyle & 2 IfHZ Sdf
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4.2.2 Code Coverage
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4.3 Summary
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