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7. Implement Class &
Method Definitions

Type Method

Name moveCursor

Purpose M HME 0|SAI7|= &==0|Ct
CrossReference

Input Void

Output Void

Abstract operation 1. #HME O|SAIZIC

Exceptional Courses of Events N/A

Type Method

Name increaseValue

Purpose I HME BZAIZICL.
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Input

Output
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of
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FELCh
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Exceptional Courses of Events




7. Implement ClaSS & VOidi??zﬁf‘ggzct)Efllgorﬂ < cursorList.size()){
e e o this.currentCursor += 1;
Method Definitions )

else{
this.currentCursor = 0;
}
(&) }

void increaseValue(){
Pair<String, String> current = cursorList.get(currentCursor);
Integer prev = data.get(current.left);
if (prev == null) {
prev = 0;
}

switch (current.right) {

case "inc": {
this.data.put(current.left, this.increaseElement(current.left, prev));
break;

}

case "set": {
this.data.put(current.left, this.setUnsetValue(current.left, prev));
break;

}

case "zero":
this.data.put(current.left, this.setZero(current.left, prev));
break;

default:
System.out.println(" [ERROR] not implemented function");
break;
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Name
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CrossReference

Input
Output
Abstract operation

Exceptional Courses of Events
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CrossReference
Input
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Name

Purpose

CrossReference
Input

Output

Abstract operation
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Method

setZero
VW

G AHMel 2% 2 HHpE golth

String, int
Int

1. X AHMel #US 0
N/A

Method

SetUnsetValue

i HMC| &S onoffAl7|= &==0|Ct

String, int

Int

1. X FHAMS| &2 on, off 2 HIRYFELL

N/A

Method

increaseElement
VWV VN
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String, int
Int
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7. Implement Class &
Method Definitions

private int setZero(String name, int prev) { return 0; }
private int setUnsetValue(String name, int prev) { return prev ~ 1; }
protected int increaseElement(String name, int prev) { return prev + 1; }

Class Alarm - increaseElement()

protected int increaseElement(String name, int prev) {
if (name.equals("minutes") && prev == 59) {
return 0;
} else if (name.equals("hours") && prev == 23) {
return 0;

¥

return prev + 1;



7. Implement Class &
Method Definitions

Type Method

Name checkFunctionCount

Purpose MEE a7t 470 2AX| =oIst7| 9l &4=0lCt.
CrossReference

Input void

Output Boolean

Abstract operation 1. MEE BT 47H0|R true § U O 2l9| B false
ct.

Exceptional Courses of Events

Type Method
Name saveSelectFunctionData

Purpose MEE g2l HO0IEE oI X0 XZetct.

CrossReference

Input void
Output Boolean
Abstract operation : o| HO[E{E CilOIE| Z4Xof X Zstct.

Exceptional Courses of Events




7. Implement Class &
Method Definitions

(&) boolean checkFunctionCount() {
int count = 0;
for (Pair<String, String> p : this.cursorList) {
if( this.data.get(p.left) == 1) {

count++;
}
}
return count == 3;

}

boolean saveSelectFunctionData() {
dataKeep.saveData(data, name: "SELECTFUNCTION", num: @);
return true;
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Method Definitions

Type
Name

Purpose

CrossReference

Input
Output
Abstract operation

Exceptional Courses of Events

Method

saveData
VAN

HOlE & A&l

HashMap<String, Inter>,String, int
Boolean

1. oM el &t MF




7. Implement Class &
Method Definitions

boolean saveData(HashMap<String, Integer> data, String name, int num){
‘E’ if(name.equals("SCHEDULE")){

schedule_list.add(data);
return TRUE;

}

else if(name.equals("ALARM")){
alarm_list.get(num).putAll(data);
return TRUE;

}

else if(name.equals("TIMER")){
timer_data.putAll(data);
return TRUE;

}

else if(name.equals("EXPENDITURE")){
expenditure_data.putAll(data);
return TRUE;

}

else if(name.equals("SELECTFUNCTION")){
select_data.putAll(data);
return TRUE;

}

return FALSE;
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Method Definitions

Type Method

Name loadData

Purpose HOIH & BtehsllF= e==0|Ct
CrossReference

Input String, int
Output HashMap<String, Integer>

Abstract operation 1. OIoJg & et F=C.

Exceptional Courses of Events N/A




7. Implement Class &
Method Definitions

HashMap<String, Integer> loadData(String name, int num){
‘E’ //no exist schedule load
if(name.equals('"SCHEDULE"))A{
return schedule_list.get(num);
}
else if(name.equals("ALARM")){
return alarm_list.get(num);
}

else if(name.equals("TIMER")){
return timer_data;

}
else if(name.equals("EXPENDITURE")){
return expenditure_data;

}
else if(name.equals("SELECTFUNCTION")){

return select_data;

}
else{

return trash;
}



7. Implement Class & ERETC L
MEthOd DEfinitions Type Method

Name paussTimeFlow

Purpose I 210 Y AYEE YFEI| 3t

CrossReference

Input void
Output Void

Abstract operation 1. ®X AlZHo] B2E 2AYEE FRIAZICH

Exceptional Courses of Events N/A

Type Method

Name contTimeFlow

Purpose I HFHUS AYEE Al
CrossReference

Input

Output

Abstract operation

Exceptional Courses of Events

pauseTimeFlow() { this.t . pause()
contTimeFlow() { this. .cont()
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Method Definitions

® public void initTimer(){
if(!isRunning) {
this.time.setData(this.data);
this.targetTimestamp = this.time.getMsTimestamp();
System.out.println("init stopwatch");

}
else{

System.out.println("Should stopped");
}
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3. Write Unit Test Code

@Test
public void test_increaseElenent _minutes_10_times_0_to_10() {
hlarm alarm = new Alarn():
alarm. moveCursor():alarm. moveCursor():
for(int i = 0: Q<10 j++)
alarm. increaseValue():
assert(alarm, getData(). get("ninutes") equals(10));



3. Write Unit Test Code

@Test

public void test_after_deletedlarn_three_t ines_getNexthlarnData_and_compare_minutes() {
hlarm alarm = ney Alarn():
alarm.moveCursor():alarm.moveCursor():
alarm. increaseValuel):

alarn.deletedlarn():
alarn.getNextdlarnData():alarm, getNextdlarnDatal) alarm. getNextdlarnData():

assert(alarm.getData().get("minutes") = 1):



3. Write Unit Test Code

BTest
public void test_getNextdlarnData_firstAlarn_ninutesYalue_is_not_equal_to_secondilarm() {
Alarm alarm = ney Alarm():
int a, b
a = alarm.getData().get("ninutes");
alarm, getNextdlarnDatal):
alarm.moveCursor():
alarm.moveCursor():
alarm. increaseYalue():
b = alarm.getData().get ("ninutes"):

assert(al=b):



4. Unit Testing

¥ @ AlarmTest (Controller) 12 ms & ScheduleTest (Controller) 73 ms
€ test after deleteAlarm_three _times _(12ms v test_increase_Schedule_value_59_plu 60 ms
v test_increaseElement_minutes_10_tim 0 ms + test Schedule_moveCursor 0 ms
v test_getNextAlarmData_firstAlarm_mii 0 ms € saveScheduleValue T
¥« ExpenditureTest (Controller) 5 ms ¥ « TimerTest (Controller) 15 45ms
v test_save_and_load_ExpenditureValue 5 ms v startTimer 44 ms
v test_increase_Expenditure_ Value ~ 0ms v pauseTimer I's 1ms
¥ « StopwatchTest (Controller) 1s 74 ms
v pauseStopwatch 1s71ms

v startStopwatch 3 ms



5. System Testing

TEST
NUMBER

TEST CASE
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DESCRIPTION

ClAZ2 0|7} TBE|=A] test

2t 7|s0| HE mf HES| 7|50| HSh=A] test

BT AlZHO| 2RO EA|E|E=X| test

X AlZE 780| O|RO{X|:=X] test

R AZFO| 12 THIZ HHYEA] test

Eto|f 20| O|RAX|=A| test
Eto[O{7} 7|3} Zl=A] test

EtO|07t $Y EfO|Tf A[ZC2RE AIFElE=X] test

EtO|T{7} LAPEX| =] test

LEYURE HX AR AIC2RE SHEEA|

test
2EURIZE A BX| =] test

2EYXIZE £7|3Pt O|ROX|=A| test

Y, M0 OIFOIXIEA test
Y2 43Ol AHIEIEA| test

20| AESH=A| test
HX7t E2l=X] test
HX{2t SXIS/=A] test
2H|Z0| SFEIEA] test
2F|Z0| AH|E[EX] test

£ 2HZ0| AHE=X] test

AHF AR LYO| ASSHER| test
RIZH0| 27} EIR| test
OJHSt X|Z%H0| 0RO A7|8 EIEA| test

FHE XEYO0| 2O[EX] test
CIO|E{& MEBH=A| test
CIO|E{ & 22{=X| test
GIOIE{7} AIKZl=X] test

Il 40 MEE=A] test

USE CASE

Switch Display

Change Button’s function

Current time

Current time

Current time

Timer

Timer

Timer

Timer

stopwatch

Stopwatch

Stopwatch

Alarm

Alarm

Alarm
Buzz
Buzz
Schedule
Schedule
Schedule

Schedule
Expenditure
Expenditure

Expenditure
Data

Data

Data

Select Function

Fail

Fail

Fail

Fail




