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45 Timer/TimeFutu | EtO|0{  A|7tO| | OtR & | S2|H X7} At2HH
re/Off/Normal/x | OAl 0 & 0 X7} | HE
/Ring/StopRingi | OfL|Ct.  EO|TY | 12
ng HH = Off
2 E{ O[T},
Normal ZE0f
SO UL
HX7F 2212
ALt
46 Timer/TimeFutu | EfO[  A|ZFO| | Reverse | EfO|H ZHM|Q| A[ZHO| 1 Z=DOICH SO0 S7| A|ZFSHC
re/Off/Normal/x | 0Al 0& 0X7t | 1%
/NoRing/Start OfL|Ct  EtO|H
HH = Off
S EHO[CE.
Normal EZE0f
Z O AL,
M7 22X
ALt
47 Timer/TimeFutu | EFO[0  A|ZHO| | Adjust | 7S] S/UT A[ZHO] 0A| 02 0X=E =7|3}EICH
re/Off/Normal/x | 0Al 0 & 027t | 13
/NoRing/Clear | OtL|C}.  E}O|{
M= Off
S E{OICE.
Normal ZE0f
SO ALCE.
HX7E  Z2|X|
0 ATt
48 Timer/TimeFutu | EFO|0  A|ZHO[ | - o ¥&o| E7Isgs =¢l
re/Run/Edit/Ho | 0 Al 0 & 0 =7}
ur/x/x OfFL|Ct  E}O|T
AH=
Run  &Efo|Ct.
Edit Zeof

= 0| ULt




HAME Hour &

zke|zict
49 Timer/TimeFutu | EFO[H  A[ZHO] | - O &0 27Ise2 ¢l
re/Run/Edit/Min | OAl 0 & 0 =7}
ute/x/x OfL[Ct  E}O|TH
A=
Run  &E{O|CE
Edit =R
SO UL
AM=
Minute g
Zke|zict
50 Timer/TimeFutu | EFO[0{  A[ZHO[ | - O &0l 27Ise2 =l
re/Run/Edit/Sec | 0 Al 0& 0 X7t
/X/X OfL|Ct  E}O|TH
HH =
Run  #fEfo|Ct.
Edit ZEof
S0 ALt
AM=
Minute g
7te|ZIct
51 Timer/TimeFutu | EfO|  A|ZHO| | OFR & | B{X{ 7} A2hEICE
re/Run/Normal/ | OAl 02 0 X7} | HE
x/Ring/StopRing | OtL|Ct.  EfO|H | 1 3
ing HH =
Run  EfoO|Ct.
Normal ZE0f
SO ALCE.
HX7F S22
ULt
52 Timer/TimeFutu | EFO|0§  A|ZFO| | Reverse | E2{7tH A|Z+O| HEL}
re/Run/Normal/ | OAl 02 0X7t |13
x/NoRing/Pause | OfL|Ct.  E}O|O
A=
Run  &Efo|Ct.
Normal ZE0f




S0 ALE
HA7F  Z2|X]
orn ULt
53 Timer/TimeFutu | EFO[  A[ZHO[ | Adjust | 2785 SUE A[ZHO] 0Al 02 0 XE Z7|3IE[X] GieO,
re/Run/Normal/ | OAl 02 0X7t |13 S7IH A|Zto] AL Ze{7tCt
x/NoRing/Clear | OfL|Ct E}O|{
WA=
Run  &fEHO|C}.
Normal EZE0
=0 ULCE.
HA7F  22[X]
oo AL,
54 Timer/FimeFuty | Pus & =XHSHX| %+ EFO|O AEfRILICE
refPus/tEditHou
%
55 Fimer/TimeFuty | Pus & X SIHX| = EtO|D{ &FEH QI LICH
re/Pus/Edit/Min
tefhx
56 Fimer/TimeFuty | Pus £ X SHX| = EtO|D AFEH QI L|CH
refPustEdit/Sect
X%
57 Timer/FimeFuty | Pus = =XHSHX| %+ EFO|O AEHQIL|CH
refPusNormalt
*/Rirg/StepRing
g
58 Fimer/TimeFuty | Pus & XX = EtO|D{ AFEH QI L|CH
re/Pus/Nermalt
*NeRirg/Start
59 Fimer/TimeFuty | Pus & XX = EtO|D{ AFEHQIL|CH
re/Pus/Nermalt
*NeRirg/Clear
60 Alarm/AllOff/Off | &2t X = | OfFH | X 7F Ar2EEICE
/Ring/Normal/x | 25 THMQICE | HE
/BuzzerOff MEIE Aese |17
Az s
THA AULCE
EfO|HOf| 2|5k

LR S !




SO ULt

61 Alarm/AllOff/Off | L& M= | Forward | X 7F ARRFRICEH M ZF Hour Off =X ElCt
/Ring/Edit/Hour | 2% THXQUCE | 12
/MoveFieldForw | MEHE|0f QU=
ard AR FHI|

TA™ QUL Edit
Zeo

=0 AL, Hour
A Mo
E0{QUCt
Etojofo ol
M7 2e2l1
ULF.

62 Alarm/AllOff/Off | L& ZH= | Mode X 7L Ar2REICE, M7 Hour Off FX|EICE
/Ring/Edit/Hour | 25 THXQUCE | 13
/Save MERE[O] U&=

Y= AT
TAMQUCE  Edit
zeo
=0/, Hour
Mo

SO AL
Etojofo oI
M7t 221
oI|_’_|._

63 Alarm/AllOff/Off | &2t K= | OtF & X7t Ar2tRICEH HMZF Hour Off 3| EICH
/Ring/Edit/Hour | 25 THMQILC} | HE
/BuzzerOff MEHE|O] A= |13

Y= AT
THAMQUCE  Edit
2Eo
S0, Hour
Mo

SO UL
Eto|ofol oI




HAY2F 22|12
ALCE.

64 Alarm/AllOff/Off | L& M= | Forward | X 7F ARREEICE A ZF Minute Off = X|ElCt
/Ring/Edit/Minu | 2%  THXQUCE | 12
te/MoveFieldFor | MEIE|0] R
ward Mz FHEI

THMRUCE  Edit
zeo
—:L'—O40|_T|_
Minute 7{A{0f
=0 AL
Eto|HO  2f3H
HA2F 22|12
OI|:|-_

65 Alarm/AllOff/Off | &t i | Mode X7t At2ERICEH HMZF Minute Off /X[ &I CF
/Ring/Edit/Minu | 2% JHMQUCE |13
te/Save MEHE|IO] Qe

Y= YA
THMRUCE  Edit
zeof
£0iQ 1
Minute FHA{Of
S0 ALCE
Eto|Hof  2f3H
HA2F 22|12
OI|_'_|._

66 Alarm/AllOff/Off | &2t K= | OtF & H X7t Ar2tRICH HMZF Minute Off | X| EIC}
/Ring/Edit/Minu | 25  THMRUCE | HHE
te/BuzzerOff MERE[O] U= |13

Mz AT
THA™ QT Edit
zeo
=090
Minute FHA{Of
S0 ALt

EtO|T{ Of

|5}




M7t =22

ALt

67 Alarm/AllOff/Off | L& AH= | Forward | € AHE ZF SAYCEL HWE HEIZL Off O|Ct
/NoRing/Norma | 25 THXQILCE | 4 3
I/%/x HEE A=

AR FHI|
THAM AL,
HX= 22X
=Ct o
2o

Z O AL,

68 Alarm/AllOff/Off | &t X = | Forward | HA7F Minute & 7t2|ZICH
/NoRing/Edit/H | 2% JHMQUCE |13
our/MoveFieldF | MEHE[O]  RUEs
orward ANz YA

THAM QAL
HXM= 22X
=L Edit
2o

=0 UYL, Hour
MO

=0 UL

69 | Alarm/AllOff/Off | L& M= | Mode | HAMZE Minute & 7t2|7ICt
/NoRing/Edit/H | 25  THXQUCE | 13
our/Save MEiEOf A=

M e AT
THAM UL
HY= 22X
B=Ch Edit
2o
=01, Hour
MO

=0 AL




70 Alarm/AllOff/Off | & X = | Forward | 7M 7}t Hour & Zt2|ZICt
/NoRing/Edit/M | 25 THXULCE | 12
inute/MoveField | MEHZ[0] Q=
Forward A  GHY
THAM UL
M= 22X
=L Edit
Zeo
AL,
Minute FA{0f|
SO ALt
71 Alarm/AllOff/Off | &t ZHH= | Mode M7} Hour & 7t2|ZICH
/NoRing/Edit/M | 25  THXQULCE | 13
inute/Save MEIE0] U=
HH e AT
THAM UL
HAe 22X
=Ct Edit
zeo
=0 A1,
Minute FA{0f
Z O AL,
72 Alarm/HasOff/O | €& KM= 1- | OfF&H | {X 7} Ar2hEICE
n/Ring/Normal/ | 3 7§ THM™QULCE | HE
x/BuzzerOff MEd 2|13
A=
FAM AL
HX7F S22
ULE. g
zeof
SO ALCE.
73 Alarm/HasOff/O | €& ZiX= 1- | CH7| S AIZHO| =Ei5to] HA 7t 5 =22 S0
n/NoRing/Norm | 3 7§ THM UL,
al/x/CheckBuzze | M E4 &l e
rRings A=
M UL,
He =224
0 ALt
zeo




S A
LEAIZHO] &
et

74 Alarm/HasOff/O | €& ZH= 1- | Cf7| LEAIZIO] Z2i5H0] M 7L 2320 ALEAL o=z F=Tt0
n/NoRing/Norm | 3 7§ THA™ UL},
al/x/BuzzerOff | ME4El e

A=

M ULt
HM= 22X
o Act =
Zeo

Z O AL,
LEAIZHO] &
2ot

75 Alarm/HasOff/O | &8 ZX= 1- | Forward | H{X{ 7} At2tEict
ff/Ring/Edit/Ho | 3 7H 7HMRUCE | 1 2]
ur/MoveFieldFo | MEHE[O] Q=
rward AH =

THMRACE.  Edit
zeo

=0 UYL, Hour
MO

SO ALt
Eto|HOf  2f3f
HAZF 22|31
UL,

76 Alarm/HasOff/O | €& M= 1- | Mode X7 At2hElct
ff/Ring/Edit/Ho |3 70 THXRULCEL | 1 3]
ur/Save MEREIS U=

HH =
THMRACE.  Edit
L=y

S0 AL, Hour
MO

S0 ALCE.
EtO[TOf 23
HAZF 22|31




77 Alarm/HasOff/O | &2 ZiM|= 1- | OFF 3 | H{X7} Af2tZICH
ff/Ring/Edit/Ho | 3 7} JHAXMRUCE | HE
ur/BuzzerOff MEIEIY] A= |13
M=
THAMQUCE  Edit
Zeo
=0y, Hour
Mo
S0{ ULt
Etojofo  of3f
M7 22l
ULF.
78 Alarm/HasOff/O | &3 M= 1- | Forward | {7} Ar2pZICt
ff/Ring/Edit/Min | 3 7§ JHXQUCE | 1 2
ute/MoveFieldF | MEHZ|| Q&=
orward K=
THAMQUCE  Edit
zeo
=01
Minute 7{A{0f
E0{QUCt
Etojofo ol
M7t 221
ULF.
79 Alarm/HasOff/O | €& ZiX = 1- | Mode H X7t At2tZXICt
ff/Ring/Edit/Min | 3 78 THXRUCE | 1 3]
ute/Save MERE[O]  RUE
K=

Minute FHA{Of
=0 AULCE.
EfO| T Of
H X 7t

ULt

ol 5}

=o|1




80 Alarm/HasOff/O | €& ZiH= 1- | OFF& | H{X{ 7} At2hEICE
ff/Ring/Edit/Min | 3 7} JHXRUCL | HE
ute/BuzzerOff MERE[O] U= |12
A=
THMRUACE  Edit
Zeo
SO A1,
Minute FA{0f|
S0 AL,
EtO[TO 23
HX7F 22|12
ALt
81 Alarm/HasOff/O | €& M= 1- | Of7| CHE Zixel LEAIZto] =afstd HX7t 5 &2t S &It
ff/NoRing/Norm | 3 7§ X QAC}
al/x/CheckBuzze | ME4 &l e
rRings 2H =
THAM AL,
HX= 22X
@ ALt =T
zeo
Z O AL,
LEAIZHO] &
T Efetot
82 Alarm/HasOff/O | &2 ZiX|= 1- | Forward | A7} Minute € 7t2|ZICt
ff/NoRing/Edit/ |3 78 THXRULCEL | 1 3
Hour/MoveField | M EH &l e
Forward X =
THAM AL,
M= 224
@ ACH Edit
g
= ALt
83 Alarm/HasOff/O | €& ZiX= 1- | Mode | 8% = LF A|Zt0] 2HFHO| HA| L
ff/NoRing/Edit/ |3 78 THXRULCEL | 1 3]
Hour/Save MEEO] A=
A=
THM QUL Edit
z2Eo
=01, Hour




MO

S0 ALt
HAEs 22X
U QAct
84 Alarm/HasOff/O | & ZHX&= 1- | CH7| CHE iAo LEFAIZHO| 250 HX{It 5 27 &0t
ff/NoRing/Edit/ | 3 7 7HXQALE.
Hour/CheckBuz | MEHE|O] QU&=
zerRings HH =
THA™QUCE. Edit
Zeo
=0{1, Hour
Mo
S0 ALt
HAe 22X
@ ACH
85 Alarm/HasOff/O | &3 M= 1- | otF& | HAM 7}t Hour & 72| ZICH
ff/NoRing/Edit/ | 3 70 7HXMRUCE | HE
Minute/MoveFie | MEIE|O] U= |12
|dForward AH =
IA™ QUL Edit
Zeo
SO0QA1, Hour
Mo
SO AL,
HAEs 22X
0 At
86 Alarm/HasOff/O | &2 ZiX|= 1- | Forward | =83 THE L& A|Zf0| 2}HO| T™A|EICH
ff/NoRing/Edit/ | 3 7H 7HMRUCE | 12
Minute/Save MEREI  Ues
A=
THM QUL Edit
L=y
S0 A1,
Minute 7 A{0f|
S0 ALt
HAEs 22X

oF o
LE;—T'— Nl':f.




87 Alarm/HasOff/O | & ZX& 1- | Mode CHE Mol ZEAIZHOl =eisto] M7t 5 &2 S 2t
ff/NoRing/Edit/ | 3 7H 7HMRUCE | 12
Minute/CheckB | MEHE|O] QU=
uzzerRings =
THMRUCE  Edit
zeo
S0 AL,
Minute 7 A{0fl
=0 AL
HY= 22X
@0 Lt
88 Alarm/AllOn/On | &t M= | OFFH | X ZF Ar2pEICE
/Ring/Normal/x | 2% FHXQULCt | HE
/BuzzerOff MEHE|o] A= |13
AN = AA
FAX AL
Normal EE0f
S0 ALE.
HA2F 22|12
ALt
89 Alarm/AllOn/On | & 2= | i~ Ol ZNol UZAIZHO| a5t A7t 5 27+ 28It
/NoRing/Norma | 25 X QIC}
I/x/CheckBuzzer | MEE|0| QU=
Rings HH = AA|
7AM ULt
Normal ZE0f
SO AL,
HA2F 22X
0 ACH
90 StopWatch/Off/ | 2EFIK| Adjust | A|ZHO] OA| O 2 0 X2 ZX7|3}EICH
x/Clear AEf= Off OICE | 1 2
91 StopWatch/Off/ | 2EHX| Reverse | A|ZtO] 1 Z=0OtCt Z7h3tCt
x/Start MEfE= Off O|CEH | 13
92 StopWatch/Run/ | 2EFIX| Reverse | 22{7tE A|Zt0] HELD HEJEA[Z} Pus 7t EICH
x/Stop HEl= 1%]
Run O|C}.
93 StopWatch/Pus/ | 2 & K| CH 7| AlZtol E3{7tX| @=Lt
X HEf=

o
C
[%2]
o
=
_




94 StopWatch/Pus/ | 2EF K| Reverse | A|ZtO] 1 Z=0OtCt Z7+3tCt
x/Start dE= 19
Pus O|Ct
95 StopWatch/Edit/ | 2E ¥ X|= Edit | Forward | 7{A 7} Minute & 7t2|ZICt
Hour/MoveField | AE{O|Ct 13
Forward M7t Hour Of
= ALt
96 StopWatch/Edit/ | 2 X|= Edit | Forward | 7A17t Hour & Zt2|7ICt
Minute/MoveFie | 4fEfO|C}, 1%
IdForward HAM 7t
Minute of
= ALt
97 WorldTime/Curr | & x} MEHE | 29| | 7| ZAIZF SELOIA, MEiDE LHE A2 BEA|EILE
entCitySEL/Sele | E=A|& SEL | EA|E2
ctOtherCity O|Ct. Het =
Adjust
13
TimeKee
ping 2
=
S0ty
98 WorldTime/Curr | 4 Xf MEREN | oo | 7|F A7l PAROf|A, MEHSE CHE T A|E HA[EICH
entCityPAR/Sele | =A|= PAR | EAIZ
ctOtherCity o|C}. M =
Adjust
12|
TimeKee
ping £
=
=0ty
99 WorldTime/Curr | & X{ MEHE | Q0|9 7|F ZA|7F LON O A, MEIGH CHE = A|2 HA|EICH
entCityLON/Sele | =A|&= LON | EAIZ
ctOtherCity O|LCt. et =
Adjust
12|
TimeKee
ping 2
=

=0tg




100 | WorldTime/Curr | 31X} MERE | [o|9| | 7|& EAIZF NYCOM, MEASH CHE A2 HA|EICH
entCityNYC/Sele | =A|&= NYC | EA|Z
ctOtherCity O|Ct. Het =
Adjust
13
TimeKee
ping 2
=3
S0ty
101 | Common/Soun | HE =1h30| [ 4 7HS | 474S] H{ESE 0| Z0t30| LdstCt
dEffectOn/Mod | 74X QULC}. HE
eTimeKeeping/P | TimeKeeping ER
ressAndListen QEE
HQICH
102 | Common/Soun | HE Z1t30| | Cf7] Az =2 Al A 2F S 80
dEffectOn/Mod | ZAM QILCH.
eTimeKeeping/ | TimeKeeping
WaitAlarm QEE
HAQCH
LEAIZ
EE
7|Ctalct
103 | Common/Soun | HE 23+Z0[ | Ci7| AZH =2 Al A ZF S8t
dEffectOn/Mod | 74X QULC}.
eTimeKeeping/ | TimeKeeping
WaitTimer REE
BAACE.
S Azt
EE
7|2t
104 | Common/Soun | HE ZZ0| | Forward | S| TimeKeeping BE0| 0 ULt
dEffectOn/Mod | ZAM UL}, g
eTimeKeeping/ | TimeKeeping 1 =t
GoBackToTimekK | ZEE +ELt
eeping BAACt,
105 | Common/Soun | H{E Z1h30| [ 4 7HS| | 474S] HHEZE 0| 20t30| st
dEffectOn/Else/ | 74X QULC}. HE
PressAndListen | TimeKeeping EL




o] mc=
2ot
106 | Common/Soun | HHE &1}Z0| | Cf7| A2 =2 Al A ZF S8t
dEffectOn/Else/ | ZAM ULt
WaitAlarm TimeKeeping
0|9 ocE
BAACE.
LA
B E
7|Ctelct
107 | Common/Soun | H{E =&1}Z0| | Cf7| Az =2 Al A 2F S 80
dEffectOn/Else/ | ZAM QULCE.
WaitTimer TimeKeeping
o] mc=
2ot
S A2t
EE
7|Ctalct
108 | Common/Soun | HHE Z1+30| | Forward | TimeKeeping 2E2 O|FEICt
dEffectOn/Else/ | 7HM QULCH. g
GoBackToTimeK | TimeKeeping 1 =7t
eeping 0|2 ZEE | FEH
23t
109 | Common/Soun | HHE =21+20[ |4 7He| | 4742 HHESE 0| 50| LASHK| =Lt
dEffectOff/Mod | 7HX QUL HE
eTimeKeeping/P | TimeKeeping =5
ressAndListen REE
HQICH
110 | Common/Soun | HHE &I}Z0| | CH7| Az =2 Al A2 SEI0t
dEffectOff/Mod | 7HAM QLC}.
eTimeKeeping/ | TimeKeeping
WaitAlarm REES
HIQICH
LTAIZ
EHE

7| chaict




111 | Common/Soun | HHE Z1t30| | Cf7] Az =2 Al A7 SEICH
dEffectOff/Mod | 74X ULt
eTimeKeeping/ | TimeKeeping
WaitTimer RnEES
2aQC}
Eto[ AlZH
B E
7|Ctelct
112 | Common/Soun | HE &I}Z0| | Forward | 0§T3| TimeKeeping ZE0f &0 ATt
dEffectOff/Mod | 7HX QULC}. g
eTimeKeeping/ | TimeKeeping 1 =7t
GoBackToTimeK | ZEE T2t
eeping Bt
113 | Common/Soun | HHE =21+30[ |4 7He| | 4742 HESE 0| 50| LASHK| =Lt
dEffectOff/Else/ | 7HX QULE. HE
PressAndListen | TimeKeeping =5
ole] Rmc=
2aQIC}
114 | Common/Soun | HHE =1+20| | Cf7] AlZH =2 Al A ZF S8t
dEffectOff/Else/ | 7HM QULCH.
WaitAlarm TimeKeeping
0|2 nEE
Bnie/{n
LAIZ
EEE
7|2t
115 | Common/Soun | HE Z1h30| | Cf7] A2 =2 Al A 2F SEI0t
dEffectOff/Else/ | 7HA™ QULCE.
WaitTimer TimeKeeping
ole] Rmc=
2aQCk
S Azt
EEE
7|Cr2lct
116 | Common/Soun | HHE =21Z0| | Forward | TimeKeeping 2E2 O|SEICt
dEffectOff/Else/ | 7HM QULCH. g
GoBackToTimeK | TimeKeeping 1 =7t
eeping 0|2 BEE | FEH

B2QlCt.




3.2.2. Pairwise HIAEH O|A A

=20

rot

™ Pairwise HAE 7 O|AE

2 sz pairwise
HIAE #Ho|& =
ModeChange 7
DDAY 10
TimeKeeping 7
Timer 9
Alarm 21
StopWatch
WorldTime
Common 11
A 77




e >

—_

no

10

11

12

13

14

15

16

17

Alarm

Alarm Alarm Status Buzzer Mode Curren | Operation
Count Status t Field |s
Has off | On Normal Hour | Save
All off Off Ring Normal Minut | Check
e Buzzer
Rings
All on On Off Buzzer Off
Has off Ring Edit Hour | Move
Field
Forward
Has off Hour | Check
Buzzer
Rings
Has off Off Edit Hour
All off Off Normal Hour | Buzzer Off
All on On Ring Edit Minut | Buzzer Off
e
All on On Normal Move
Field
Forward
Has off | Off Off Normal Minut | Move
e Field
Forward
Has off Ring Buzzer Off
All off Off Off Normal Move
Field
Forward
Has off Edit Minut | Save
e
All on On Ring Save
Has off Ring Normal
All off Off Normal Minut
e
All on On Ring Minut




18 All on On Ring Hour | Move
Field
Forward
19 All off Off Off Normal Minut | Save
e
20 All on On Off Edit Hour | Check
Buzzer
Rings
21 Has off | Off Off Normal Check
Buzzer
Rings
Comm | Button Current Mode Operations
on Sound
Effect
22 On Else Go Back To
TimeKeepin
g
23 Off TimeKeeping Go Back To
TimeKeepin
g
24 Off Wait Timer
25 Off Else Wait Alaram
26 On TimeKeeping Wait Timer
27 On
28 Off TimeKeeping
29 Off Else Wait Timer
30 Off Else Press And
Listen
31 On Wait Alaram
32 On TimeKeeping Press And
Listen
DDAY | Mode DDAY On Count Selected Mode Field Operation
Activatio DDAY To s
n Activation Edit
33 DDAY is | 4 DDAYs On On Normal Off
not Selected
Activate DDAY

d




34 DDAY is | No DDAY on Off Normal Move
Activate DDAY
d Forward

35 DDAY is | 1-3 DDAYs On On Edit All
not
Activate
d

36 DDAY is | No DDAY on Off Normal All
not
Activate
d

37 DDAY is | No DDAY on Move
Activate Field
d Forward

38 DDAY is | 4 DDAYs On Off Normal All On
not Selected
Activate DDAY
d

39 DDAY is | 1-3 DDAYs On Off All Off
Activate Selected
d DDAY

40 DDAY is | 1-3 DDAYs On On Normal Move
Activate Backward
d

41 DDAY is | 1-3 DDAYs On Off Move
not DDAY
Activate Forward
d

42 DDAY is | 1-3 DDAYs On On Move
Activate Field
d Forward

Mode | Activate | Operations
Chang | d Mode

43 |e less Move Backward

44 four Move Forward

45 four Exit

46 four Move Backward

47

less

Move Forward




48 more Move Forward
49 more Move Backward
StopW | StopWat | Edit Field Operations
atch ch
Status
50 Run Clear
51 Edit Minute Move Field
Forward
52 Pus Clear
53 Run Start
54 Off Clear
55 Pus Start
56 Edit Hour Move Field
Forward
57 Off Start
TimeK | DDAY is | Mode Current Operations
eeping | Activate Field
d
58 DDAYIs | Edit Day Move Field
Off Forward
59 DDAYIs | Normal Move Field
On Forward
60 DDAYIs | Edit Month Move Field
On Forward
61 DDAYIs | Edit Hour
Off
62 DDAYIs | Normal Move
Off DDAY
Forward
63 DDAYIs Check
On Clock
Going
64 DDAYIs | Normal Move
On DDAY
Backward
Timer | Timer Timer Status Mode Currnet Buzzer | Operation
Time Field Status | s
65 Future Off Pause




66 Future Off Normal Ring Stop
Ringing
67 Future Run Normal Ring Start
68 Future Run Normal No Pause
Ring
69 Future Run Normal No
Ring
70 Future Pus Edit Pause
71 Future Run Normal Hour No Clear
Ring
72 Future Normal Mintue No Stop
Ring Ringing
73 Future Run
World | Current | Operations
Time City
74 PAR Select Other City
75 NYC Select Other City
76 LON Select Other City
77 SEL Select Other City
33. H2E & Zu
3.3.1. combinatorial HIAE A3 Zn}
No. | H|I2E #H|O|x 2E 7|CHZ Iter #1 | H|Z | Iter #2
— TimeKeeper —
WorldTime — Alarm
ModeChange/four/moveFor N )
1 Forward 6 2| — Timer — P
ward
StopWatch —
DDAY £ 2}HBHZA
— TimeKeeper —
DDAY — StopWatch
2 ModeChange/four/moveBac Reverse 6 2| — Timer — Alarm — P
kward
WorldTime =
StHEHY
. TimeKeeper 2 3}HO|
3 ModeChange/four/Exit Mode HE P

Hetelct




ModeChange/more/moveFo

— TimeKeeper —

WorldTime — Alarm

4 Forward 6 2| — Timer —
rward
StopWatch —
DDAY £ 3tHHA
— TimeKeeper —
DDAY — StopWatch
ModeChange/more/moveBa L )
5 Reverse 6 2| — Timer — Alarm —
ckward )
WorldTime 2
IHHY
— TimeKeeper —
WorldTime — Alarm
ModeChange/less/moveFor N )
6 Forward 6 2 — Timer —
ward
StopWatch —
DDAY £ 3tHHA
— TimeKeeper —
DDAY — StopWatch
ModeChange/less/moveBac N ]
7 Reverse 6 3| — Timer — Alarm —
kward )
WorldTime £
ItHHY
DDAY/DDAYlsActivated/No DDAY K ES ot D-1 0]
8 DDAYOn/Off/Normal/x/Mov | Forward 4 3| HM =HOISED FALS| D02
eDDAYForward Qlay K7t A= Ch =A
DDAY/DDAYlsActivated/No DDAY ZXEZ 3t D-10]
9 DDAYOn/Off/Normal/x/Mov | Reverse 4 3| HA oI5t FALS| D-02
eDDAYBackward el X7 ™A[ECH HA
DDAY/DDAYIsActivated/No DDAY ZiH| 9|
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DDAY/DDAYlsActivated/No M7 HEY EE
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a) Combinatorial Test 1} HE (27 Z)

No.

HAE #Ho|A

DDAY/DDAYIsActivated/NoDDAYOn/Off/Normal/x/MoveDDAYForward




9 DDAY/DDAYIsActivated/NoDDAYOn/Off/Normal/x/MoveDDAYBackward

13 | DDAY/DDAVYIsActivated/1-3DDAYsOn/On/Normal/x/MoveDDAYForward

14 | DDAY/DDAYIsActivated/1-3DDAYsOn/On/Normal/x/MoveDDAYBackwar

17 | DDAY/DDAYIsActivated/1-3DDAYsOn/Off/Normal/x/MoveDDAYForward

18 DDAY/DDAYIsActivated/1-
3DDAYsOn/Off/Normal/x/MoveDDAYBackward

21 | DDAY/DDAYIsActivated/4DDAYsOn/On/Normal/x/MoveDDAYForward

22 | DDAY/DDAYIsActivated/4DDAYsOn/On/Normal/x/MoveDDAYBackward

26 | TimeKeeping/DDaylsActive/NormalMode/x/MoveDDAYForward

27 | TimeKeeping/DDaylsActive/NormalMode/x/MoveDDAYBackward

45 | Timer/TimeFuture/Off/Normal/x/Ring/StopRinging

51 | Timer/TimeFuture/Run/Normal/x/Ring/StopRinging

60 | Alarm/AllOff/Off/Ring/Normal/x/BuzzerOff

61 | Alarm/AllOff/Off/Ring/Edit/Hour/MoveFieldForward

62 | Alarm/AllOff/Off/Ring/Edit/Hour/Save




63 | Alarm/AllOff/Off/Ring/Edit/Hour/BuzzerOff

64 | Alarm/AllOff/Off/Ring/Edit/Minute/MoveFieldForward

65 | Alarm/AllIOff/Off/Ring/Edit/Minute/Save

66 | Alarm/AllOff/Off/Ring/Edit/Minute/BuzzerOff

72 | Alarm/HasOff/On/Ring/Normal/x/BuzzerOff

75 | Alarm/HasOff/Off/Ring/Edit/Hour/MoveFieldForward

76 | Alarm/HasOff/Off/Ring/Edit/Hour/Save

77 | Alarm/HasOff/Off/Ring/Edit/Hour/BuzzerOff

78 | Alarm/HasOff/Off/Ring/Edit/Minute/MoveFieldForward

79 | Alarm/HasOff/Off/Ring/Edit/Minute/Save

80 | Alarm/HasOff/Off/Ring/Edit/Minute/BuzzerOff

88 | Alarm/AllOn/On/Ring/Normal/x/BuzzerOff

b) =it & (6 )

No. | HI2E #o|&

73 | Alarm/HasOff/On/NoRing/Normal/x/CheckBuzzerRings

74 | Alarm/HasOff/On/NoRing/Normal/x/BuzzerOff

81 | Alarm/HasOff/Off/NoRing/Normal/x/CheckBuzzerRings

84 | Alarm/HasOff/Off/NoRing/Edit/Hour/CheckBuzzerRings

87 | Alarm/HasOff/Off/NoRing/Edit/Minute/CheckBuzzerRings




89 | Alarm/AllOn/On/NoRing/Normal/x/CheckBuzzerRings
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A" HAEE HIZIA MH7E ofd 22 2Z0oM &5t A0{M 41220t St 00X S
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ModeChange
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ModeChange A|AE HAE FII2 QIs) HHE= 2tQ10] S7tE ZE&RLICE ModeChange

SHAlO|

7|59 el

Classes in this Package /

Alarm
AlarmMode
Application
ButtonsetAdapter
Buzzer
BuzzerAdapter
City,

Clock

DDay
DDayMode
DWSObiject
Event
EventScheduler
ICBridge
ICPBridges1
Input
InputController
LCD
LCDAdapter
MainController
Messags

Mode
ModeManager
QutputController
PulseMaker
Stopwatch
StopwatchMode
Timekeeping
TimskeepingMode
TimeRunner
Timer
TimerMods
WoldTimeMode

Line Coverage
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s4% [INTECR

ModeManager 2227t OtA = 73% 2@l 50l HH E|X|
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Branch Coverage

757 | SOOI
A
wa
sov [
sc IS
/A
1007
a1 S
730 | S
/A
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a3 SR
379 [
/A
1007 [
2% | CH
100 S
so% [
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HO| ot s LILt.

Complexity
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2.692
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4.2 pmd & findbugs
4.21. pmd ©X| Zd1

Details

Packages | Files | People | Categories | Types | Warnings | Crigin | Details || Fixed | Normal | Low

Package Total Distribution
org.ooad_dws4 631
org.ooad_dwsd.View g
org.ooad_dws4 View Button 66
org.ooad_dws4 View Buzzer 17
org.ooad_dws4 View Font 6
org.ooad_dws4 View L CD 68

Total 796

? OlO[X|= pmd =77h EAgt NS ULCH C 2 Hh= Normal &0| 411, LiEHA
= Low $=&2°| @1, O|O|X|0f LIEILIX| LQUtOL} w7t
7

=
LM Zn= VA [0A AR pmd BRE HE

JolE ) 796 7H0] A1t HIUOH 0/F BE O|4E Malohs XL
O2 Java IE THMIL, AHKGAK O HAL YUY EHAS B

1] —

x~ |.
| —_ o=
RYS=F StASLICE CHE SREHE HdEs O2E YDt 3T o2E 227l AERKE



4.2.2. THXoz MES o

1) AbstractClassWithoutAbstractMethod

high 0 normal 1
ol g HEYH
AbstractClassWithoutAbstractMethod ifL%EHﬁOJHl Fa Nt abStert Hars
ols LT MA3SHM 2
File Priority Age Author Commit 1D
DWSObject java:s Normal 86 Lurmy Kelvin 8d21b3
2) AvoidDeeplyNestedIfStmts
high 0 normal 1
ol2{ e sy
AvoidDeeplyNestedIfStmt if & ™0 HF 2ES5Y if 25
S S LCH gFEMR
File Priority Age Author Commit 1D
Modelanager java: 118 Normal 38 Lurny Kelvin adcd4d
3) AvoidDuplicatelLiterals
high 0 normal 5
ol LH& S E e
pod=] S
File Priority Age Author Commit 1D
Alarmilode java 37 Normal 38 Wooyoung 979d22
Modeldanager java:279 Normal 75 Lumy Kelvin 4d3452
Modeldanager java:284 Normal 79 Lumy Kelvin b6b 118
TimeKeepingMode. java 55 Normal 53 Wooyoung 02c58c
Timeriode java: 36 Normal 16 Lumy Kelvin gelb6aa




4) AvoidlLiteralsinlfCondition

high 0 normal 40
oil 2 L&

if ZHE0| &= 2HES
AvoidLiteralsInlfCondition N

A&} & LT

e
sz

enum O|L} static final 2 M8
AtESHN 2




Type AvoidLiteralsinifCondition

File Package Priority Age Author :“;c'mm"
éAIarmMode.jM org.ooad_dws4 Normal 38  wooyoung ceaeda
EDDayMode.iava:ﬁE org.ooad_dws4 Mormal 25 Lumy Kelvin b3eddd
EDDayMode.iava:EE org.ooad_dws4 MNormal 25 Lumy Kelvin b3ed4dd
EDDayMnde.iava:SS org.ooad_dwsd MNormal 53 Lumy Kelvin fe28c1
éDDayMode.iava:ET org.ooad_dws4d Normal 53 Lumy Kelvin b3ed4d
éDDayMnde.iava:QD org.ooad_dws4 Mormal 53 Lumy Kelvin b3ed4d
EDDayMode.iava:TﬁT org.ooad_dws4 Mormal 53 Lumy Kelvin b3ed4d
EMainController.iava:dB org.ooad_dws4d Normal 80 wooyoung 07b033
éMainController.iaua:?Q org.ooad_dws4 Normal 53  Lumy Kelvin  6ef2da
éMainControlIer.jM org.ooad_dws4 Normal 53  Lumy Kelvin  6e52da
EModeManagﬂiava:ﬁS org.ooad_dws4 Mormal 53 Lumy Kelvin b6b 178
?Moderﬂanagﬂiava:ﬁﬁ org.ooad_dws4 Normal 38 Lumy Kelvin alcd4d
éModeManagﬁiava:Tm org.ooad_dws4d MNormal 24 Lumy Kelvin a3ag9i
EModeManagﬂiava:T 24 org.ooad_dwsd MNormal 24 Lumy Kelvin a3ag9f
éModeManagﬂiava:TEfi org.ooad_dws4 Normal 53 Lumy Kelvin 126bEd
éModeManagﬂiava:TEE org.ooad_dws4 Normal 53 Lumy Kelvin 126bEd
EModeManagﬂiava:TEE org.ooad_dws4 Normal 53 Lumy Kelvin 126b6d
EModeManaggiava:T?B org.ooad_dws4d MNormal 79 Lumy Kelvin b6b118
;Moderﬂanaggiava:ﬂ.’i org.oocad_dws4 Mormal 79 Lumy Kelvin bEb11a
éMoﬂeManagg]ava:mB org.ooad_dws4 Normal 53  Lumy Kelvin  126b6d
EModeManagﬂiava:ZED org.ooad_dws4 Mormal 79 Lumy Kelvin Get2da
?ModeManagﬂiava:ZEd org.ooad_dws4 MNormal 79 Lumy Kelvin b6b118
Emnwatchrdode.iava:% org.ooad_dws4d Normal 38 Lumy Kelvin Gedbaa
;mnwatchrdode.iavazeia org.ooad_dwsd MNormal 338 Lumy Kelvin gelGaa
émnwatchrdode.iava:ilﬁ org.ooad_dws4 Normal 338 Lumy Kelvin 8elGaa
Emnwatchrdode.iava:eiﬁ org.ooad_dws4 Normal 338 Lumy Kelvin SelGaa
é@nwatchMode.iava:dS org.ooad_dws4d Normal 38 Lumy Kelvin SelGaa
é@nwatchmme.iavazag org.ooad_dws4 Normal 38  Lumy Kelvin  8eD6aa
;mpwatchrﬂode.jm org.ooad_dws4 Normal 38  Lumy Kelvin  8e0Gaa
émnwatchrﬂode.iavaj 09 org.ooad_dws4 Mormal 38 Lumy Kelvin 659995
émnwatchrﬂode.iavaj 11 org.coad_dws4d Normal 38 Lumy Kelvin 599e95
éTimeKeepﬂgMude.iava:Sz org.ooad_dws4d MNormal 53 Lumy Kelvin 126b6d



Timeriode java:33 org.ooad_dws4 Mormal 38  Lumy Kelvin  8e0Gaa
TimeriMode java:59 org.ooad_dws4 Mormal 38 = Lumy Kelvin  8e0Gaa
Timertode. java: 70 org.ooad_dws4 Mormal 36 Lumy Kelvin SelBaa
Timertode. java: 71 org.ooad_dws4 Mormal 38 Lumy Kelvin SelGaa
Timeriode. java: 73 org.ooad_dws4 Mormal 38 Lumy Kelvin SeldBaa
Timeriode java:86 org.ooad_dws4 Mormal 38  Lumy Kelvin 567993
Timeriode. java:96 org.ooad_dws4 Mormal 38  Lumy Kelvin 567993
Timeriode java:98 org.ooad_dws4 Mormal 16  Lumy Kelvin 567998
Timeriode. java: 100 org.ooad_dws4 Mormal 16  Lumy Kelvin 567998
TimeriMode java: 183 org.ooad_dws4 Mormal 36  Lumy Kelvin 567998
Timeriode. java: 185 org.ooad_dws4 Mormal 36 Lumy Kelvin 561998
ButtonEvent java:41 org.ooad_dws4 View Button MNormal 75 JasonYool1995 362dd9
BuzrerSound java s org.ooad_dws4 View Buzzer Mormal 15 Lumy Kelvin 22a4ad
LCDBIlink java:19 org.ooad_dws4 ViewlCD  Normal 27  Lumy Kelvin  4ec376
LCDPanel. java: 151 org.ooad_dws4 View lCD  Normal 15  Lumy Kelvin  8b1825
5) DefaultPackage
high 0 normal 8
ol g SHEEH

DefaultPackage EH-IE#O” e AR pruare & BARSE

o5 LI =0[ML

File Package Priority Age  Author :;Gmm"
Clock java:13 org.ooad_dws4 Normal 80  wooyoung 07b033
Clock java:14 org.ooad_dws4 Normal 80  wooyoung 07b033
Clock java: 15 org.ooad_dws4 Normal 30 wooyoung 07b033
ButtonComponent java:9 org.ooad_dwsd View Button MNormal 75 JasonYoo1995 362dd9
DWSFrame java: 11 org.ooad_dws4d. View Normal 75 JasonYoo1995 362dd9
DWSFrame java:12 org.ooad_dws4d View Normal 75 JasonYoo1995 362dd9
DWSFrame java:13 org.ooad_dws4d. View Normal 75 JasonYoo1995 362dd9
LCDText.java:6 org.ooad_dws4 ViewlCD  MNormal 75 JasonYoo1995 362dd9




6) FinalFieldCouldBeStatic

high 0 normal 1
ol LH & SHEEH
FinalFieldCouldBeStatic final M= static ©2 TESIAMAIR  static B2 MOASIN L
COommit
File Package Friority Age Author D
Clock java:13 org.ooad_dws4 Mormal &0 wooyoung 07b033
Clock java:14 org.ooad_dws4 Mormal 80 Wooyoung 07b033
Clock java:15 org.ooad_dws4d Normal &80 Wooyoung 07b033
ButtonComponent java:9 org.ooad_dwsd View.Button Mormal 75 JasonYoo1995 362dd9
DWSFrame java: 11 org.ooad_dwsd View Mormal 75 JasonYoo1995 362dd9
DWSFrame java: 12 org.ooad_dwsd View Mormal 75 JasonYoo1995 362dd9
DWSFrame java: 13 org.ooad_dws4 View Mormal 75 JasonYoo1995 362dd9
LCDText javas org.ooad_dws4 ViewlCD  MNormal 75 JasonYoo1995 362dd9
7) Logiclnversion
high 0 normal 2
ol LH& HEYH
Logiclnversion ZA | AMXE 2YSUCH BHE= A HUXLE ALESHM R
File Priority Age Author Commit 1D
Event java:57 Mormal 15 Lumy Kelvin a36896
Timeriode. java: 35 Normal 38 Lumy_Kelvin gel6aa
8) LooseCoupling
high 0 normal 13
ofl 21 LH& HEYH
I O] A7} ot ot FajA0 HE O|ZEtRS AHIO|AR
LooseCoupling N
o|Estn AUt HHEA 2




File Priority Age Author Commit ID
Alarmiode java: 194 MNormal 28 Lumy Kelvin edfs07
Alarmiode java: 203 MNormal 28 Lumy Kelvin edfs07
DWSObject java6 Normal 80 Wooyoung 37714e
EventScheduler java:18 Mormal a0 Lumy Kelvin 757381
EveniScheduler java: 22 Normal 80 Wooyoung 07b033
LCD javab Mormal 5 JasonYoo1995 f09820
LCDAdapterjava: 19 Mormal 5 JasonYoo1995 f09820
Message java:9 Normal 80 Wooyoung 07b033
IMessage java:11 Normal 80 Wooyoung 07b033
Message. java.2s Normal 75 Wooyoung 37714e
TimeKeepingMode java: 183 Mormal 23 Lumy Kelvin 126b&d
TimeKeepingMode java: 193 Mormal 23 Lumy Kelvin 126b&d
WoldTimeMode java 133 Mormal 23 Lumy Kelvin 714587
9) MethodReturnsinternalArray
high 0 normal 1
ol LH & SHEEH
HAMEZL
L=
MethodReturnsinternalArra s Wol7| s HESIM
y =5
ct
File Priority Age Author Commit 1D
Alarmiode java: 191 Normal 38 wooyoung 979dz22




10) PositionLiteralsFirstinComparisons

high 0

normal 8

oz

2x1% 4o

X =
PositionLiterals N ° e
. . HiX|SHM 8 (RE 74l eqauls)& =N
FirstinComparisons
File Priority Ag Author Commit ID
BuzzerAdapter java 17 Normal 75 JasonYoo1995 f09820
BurzerAdapter java 18 Normal 75 JasonYoo1995 f09820
BuzzerAdapter java 19 Normal 75 JasonYoo1995 f09820
|OBridge.java: 27 Mormal 75 Lurmy Kelvin cddec
|OBridge.java: 38 Normal 75 JasonYoo1995 G8a56h
|OBridge. java 41 Normal 13 JasonYoo1995 G8a56h
LCDAdapter java: 22 Normal 75 JasonYoo1995 f09820
OutputController.java: 15 Normal 75 JasonYoo1995 f09820
11) RedundantFieldInitializer
high 0 normal 2
ol LH& SHEEH
U H X7|5HE MAD A static X final O] OfL|H E7|3}% 2
RedundantFieldInitializer o N
StaAELE RPN (P e 2 =
File Priority Type Category
DDayhode. java 12 Normal RedundantFieldinitializer Performance
DDaylode. java13 Normal RedundaniFieldinitializer Performance
12) UseEqualsToCompareStrings
high 0 normal 1
ol LH& o2
. ZAE HLo| ==& X s
UseEqualsToCompareStrings ORAIALS equals)& 2 =M
File Priority Age Author Commit ID
Alarmidode java 43 Normal 38 Wooyoung ceaeda




4.2.3. findbugs EX| A1

Details

Packages | Files | People | Categories | Types | Warnings | Origin | Details || Fixed

Package Total Distribution
org.ooad_dws4 3
org.ooad_dws4 View Button 1
org.ooad_dwsd View L CD 1
Total 5

Q| O|O|X|& fingbugs =77t 2ATH A
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high 0 normal 1

ofl 2 Li& L
mutable Z4{H|E OCHz gretS LTt S2H0[YUEZ & 7tul AN E
EI_EXPOSE_REP
j j o0 gtote] A &S +FlHE + UASHC gretoti| 2

= 1
=4 findbugs
ofl 2 EI_EXPOSE_REP
mutable 44| S L2 BtetisL|Ct S20[AETL dA
AL E
o|=0f Hroto] AN LES +EHHE + UASLICH
et E AlarmMode.java:191
189 /* personally added */
190 public Alarm[] getAlarms() {
191 return this.alarms;
192 }
high 0 normal 1
ol L& siAaLH
SF_SWITCH_NO_DEFAULT switch 0 defaut 0|27} WHR &L Tt defaut 7|08
- T Tt 2
= 2
= findbugs
of 2 SF_SWITCH_NO_DEFAULT
ol 2{Lf& switch &0f defaut #|0[A7} R LTt
LCDPanel.java:209-226
220 case 3:
221 setText(10, 16, value);
ojutmc 222 break;
223 case 4:
224 setText(17, 26, value);
225 break;
226 }




ligh 0 normal 1
(& LH& S E e
entrySet 2
WMI_WRONG_MAP_ITERATOR S EiH2 SH7] A3 keySet 2| O|EHZO|HE MER;ELICH  O|HZO|HE
MM
o 3
= findbugs
of 2 WMI_WRONG_MAP_ITERATOR
o = = =
oL e EdiHx OP)Iq;Z—LI;;iﬁk:y;et o O|HZO|HE
LCDAdapter.java:31
30 elsef{
FIEIRE | 31
this.IcdPanel.changeLCD(Integer.parselnt(key),arg.get(key));
32 }




