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Activity 2143. Package diagram

Survice Layer

Surport Layer

System Layer

| — 1 [ —
EnterService ExitService AdminService
UserEnter Userkxit Admin
-parkingArea_X: int +fee: int 7 o
-parkingArea_Y: int +input: int :admlnﬁ\l’;lé::;ln&t
-temp: ParkingLot +change: int _gmpz: Parki gL t
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HoadPath() +HoadExitInfo(): exitCar: String ﬁnitaAr‘erﬁin 0 PRI ENG
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+modi type: int]
+findCar(info: String)
+findLot(info: String)
+sortData(category: int): result: String[*]
+changelots(first: ParkingLot, second: ParkingLot)
[E—
SensorService
Sensor
-carID: String
-enterTime: int
-exitTime: int
+operateNumber(carID: String, time: int)
|
System
ParkingArea
-parkingLot: ParkingLot[*]
-selectPay: int
-ratePerHour: int
-ratePerDay: int Sync
-excephqnln_fo: String +parkinglot: ParkingLot[*]
-complexity: int Car +type: int
-count: int ParkingLot >
-tempCar: Car Be—— ~carID: String +registPW(nextPW: String)
= o -enterTime: int +nitData()
+updateEI(exh'aI_nfo: String) ~state: |nt_ -exitTime: int +sendEl(extralnfo: String)
+HoadEI(): EI: String otID: String +update()
HoadLots(): location:String[*] +getInfo(): info: String . Strina): i
HoadCars(): cars:String +getEnterTime(carInfo: String): int

+changeFP(type: int)

+createCar(info: String)

+detachCar(info: String)

+parkCar(lot: ParkingLot)

HoadExitCar(): exitCar: String

+getlots(): lots: ParkingLot[*]

+modifyLot(first: ParkingLot, second: ParkingLot)

+registFP(type: int)
+reqestParking(lot: ParkingLot, newCar: Car)
+sendExchangelot(first: ParkingLot, second: ParkingLot)




Activity 2143. Deployment diagram
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Activity 2145. Class diagrams

[ ——)
EnterService
ol?. EI‘DI'7| UserEnter
H — E -parkingArea_X: int
I kingArea_Y: int
H I . X'_ _|| 7 |. _tt /@p: ParkingLot ]
— I O - A +ir‘itUserEnber0 SysEm
— +selectParkingLot(lot: ParkingLot)
N X 7 :| E __tl__ A +HoadPath() Sy
I (@) r HoadPermit() +parkingLot: ParkingLot[*]
+HoadComplexity() +type: int
~ X'—— E E-:I +registPW(nextPW: String) P X X—I E E 7 ==
I o -1 0T +nitData() _I_ o (@) 2
+sendEI{extralnfo: String)
+update()
+getEnterTime(carInfo: String): int
=5 ExitService +registFP(type: int)
?— EI' D I- 7 | +reqestParking(lot: ParkingLot, newCar: Car)
E L = UserExit uses +sendExchangeLot(first: ParkingLot, second: ParkingLot)
+fee: int 1
R:ﬁl AI‘ +Hnput: int
(| | . +change: int modifies
+extra: int
AA= == =24
— +checkill (bill: inf): ENC: int 1
o T O = -1 fcz?guﬁ:tggﬁo: exitCar: String :.1\ \ P
uses 1 -parkingLot: ParkingLot[*]
-selectPay: int

-ratePerHour: int
-ratePerDay: int
-exceptionInfo: String

|

-Tl—l' E_ X El‘ a I' AdminService 1 -complexity: int P
— L E -count: int ParkingLot
= Admin AooCar: Cor et has | ~carID: String
x I-I O:| E-I‘ +updateEI(extralnfo: String) fta.he~ int -enterTime: int
| o = [ |24mPW:stiog +HoadE1(): EL: String 1 * | abitung |1 01| tTme:int
~temp1: Parkinglot uses | "] HoadLots(): location:String[*] PO e —
.- x I—I E A I_l -temp2: ParkingLot ﬂ 1 +HoadCars(): cars:String s info:
| (@) T @ |*ogin(adminPw: String): Boolean "'“6#; ﬁanéegp(p?::slrp y
+changePW(nextPW: String) = eatelarinto: S uig
+initAdminQ +detachCar(info: S_mng)
+changeEl(extralnfo: String) Ilpoaargg a';g:t:(;aerh?cg;t)sf
+modifyFP(type: int) ’“ s exitlar: String
+findCar(info: String) 1 +getLots(: lots: ParkingLot[*]
+ﬁnd|_°t0nf°-‘ String) ﬂn'(iif'yLot'@t: ParkingLot,je_c nd: Ilalﬂdrich:t) ,
+sortData(category: int): result: String[*] |:d — = - /N1 X‘I II‘ D I _L._lI' El
+changeLots(first: ParkingLot, second: ParkingLot) L _'_ (@) (@) jt L

uses

o7, =3 EiEtsh

L = |

SensorService
| y Bl 0.1
MM O O|Ef Kt
-carID: String
-enterTime: int
-exitTime: int

+operateNumber (carID: String, time: int)
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Real Use Case List

eal Use Case List
Admin Login
Admin Password Modify
Select Authority
Extra Information
Extra Information Modify
Parking Complexity Visualize
Display Parking Floor
Display Parking Floor Admin
Update Parking Floor

10. Refresh Parking Floor

11. Fee Calculation

12. Select Fee

13. Pay Fee

14. Give Number

15. Select Parking Lot

16. View Navigate

17. Print Parking Permit

18. Print Receipt

19. Skip Receipt

20. Find Data

21. Sort Data

22. Modify Data 9
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Activity 2141. Real use case - Select authority

Use Case Select Authority

Actor Admin
Purpose ZRIOHAE ZES MEBHo}
TZ2OY AMEA T2 AL ZEE MEH & 5= UC) A}
Overview EEOI E&5E ﬂFﬂl ANZE | AIEAIZE(YT), AFEAIERE
(ZET)7F ! |'
Type Evidence

Functions: R.1.1, R.1.2

Cross Referenes Use Cases: Admin Login, Admin Password Modify

Pre—Requisites N/A
Ul Widget Start Window
1 Admin2 interfaceoll 24 =l 37}X| & SIS AMEY Sho}.
Typical Courses of Events 2. System2 ME = gh=of 2t ZEOHS HE 2= Z A

s sict

Alternative Courses of Events N/A

Exceptional Courses of Events N/A




Activity 2142. GUI interface - Select authority

Start Window
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Activity 2144. Sequence diagram - Select authority
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Activity 2144. Sequence diagram - Select authority

% <<control=> : UserEnter : UserExit : Admin : Sync : Sensor : ParkingArea : Car
i GUL

: Admin : User

1: didcéﬁuﬂ'mrity(type: int)

; - : : <oeate=>
alt /JE E 1 H 2 : Sensar(type:int) ) ! !
: : : <<crpater > : : —U
[m;é:j_] E reate 1 3 ¢ Syniftypesint) 1 . 1
I I 4:UserEnter() "L-I

6 : Car(info:String)

P:arking Complexity VisDaIize 5 roatag : <<aeates>

3:c

hiint 1= IDadCDmpIexi{:‘yO E E L 7: updateEI[e:p(h'aInfo:St'ing) . E U

9 : displayComplexity

10 =[GUI::iJ'mEIt==3] : update()

mpsint ;= loadComplelity()
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Activity 2144. Sequence diagram - Select authority

-— . b_ . . ]
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Activity 2144. Sequence diagram - Select authority

—_———_— — — A — — — — — Fo— — — — e e e  — —— — —— — — — — — —— —— — — — ———_ ]

[type=0] ccoeatess |

17+ Admin() .
: -
<<orpate > U

18 ; Synic(type:int)

19 : initData() : : 5 <<eate>>
' ' 20 : Car{info:String) o
I
21 ; updateEI{extralnfo:String) 1 U

22 Iocaﬁor:‘u:st'ing[‘] :=loadLots() E E u

24 displayAdminLogin

Update Parking Floor Admin’
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Activity 2141. Real use case - Admin login

Use Case Admin Login
Actor Admin
Purpose 2| Xt 2= 2205k}
XY H|YHS E 0| 501 22|AH ZE2 2O0l5HC}
Overview HIZHS 222 33| ol EFS M, Z20W S ZH SEetct
Type Evidence

Cross Reference

Functions: R.1.2, R.1.3
Use Cases: Admin Password Modify, Select Authority

Pre—Requisites

Ze|AtrE=Z T2 33 0| MEHEl Atefjo{oF SiC}

Ul Widget

Login Window

Typical Courses of Events

1. AdminO| H|ZHS E elgdst = ‘22 HES ct.

2. System2 Q= H|UHS I} SHIE H|LUH S QIX| Admin
object oIl adminPW attribute2} 5| 1 504

stolsic},

3 System Admin object 2+l adminPW attribute2t
H2UHSA A2 He|XAZE2 =208

FC},

—4

2 lﬂ
02 i
rolI

Alternative Courses of Events

N/A

Exceptional Courses of Events

2. System2 & & H|ZH 57} Admin objectel
adminPW attribute2t CE2CHH | O Al X2} &

M eled gh=ct

3. System2 33| O| &t H|ZH S 7 Admin object2|
aaminPW attribute2t Ct2CtH T2 33 S ZHx|
EZ AZICt
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Activity 2142. GUI interface - Admin login

Login Window
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Activity 2144. Sequence diagram - Admin login

< <control == : Admin
GUL

: Admin

: Synic : ParkingArea

loop checkCount /I

[GUI::count=3]

1 : dickLogin(zdminPy:String)

¥

3 [Boolean=false] : displayError{"Incorrect”)

2 : Boolean : = login{adminPW: Strinq;l_
-

break

[Boolean=true]

4 1 displayAdmin

ﬁar updateParkingArea

7 1 displayAdmin

5 [GUL: time»=3] : ué:u:lateD

<<reate=>

1l

Parking Floo

6 1 Car{info:5tring)

8 [GUI:count==3] : displayError("Terminata”)

B N L B
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Activity 2141. Real use case - Pay fee

Use Case Pay Fee

Actor User
Purpose IZS AN siC}
Overview interface= £3510] Al2Xl0|H 222 U2{Zn 222
Z A ghet,
Type Evidence

Cross Reference

Functions: R.4.1
Use Cases: Fee Calculation

Pre—Requisites

E| Y5t AtEe| 27 Altto] B &tefofof et

Ul Widget

Exit1 Window

Typical Courses of Events

1. System2 Al &tE =4 S interfaceoll & =5}

2. User= mterfaceoﬂ EHE WS X|§°FEP

3. UserZt X| =8t g0l UserExit objecte| inputét2 2

MM ECE

4. System2 Fee Calculation2| Z 1} 2 1} H| 11 5}04
At S QESIAHLI HESE{ &=L}

5. System< UserExit objecte| A& &l input

attributegt 2HeedfS H| 1 5104 AFRIUFIIE

SO EEH P EE5c FUHO0| extragt2 2

MAEE0], S 4, 2 2W0| change ¢t2=2

MM EC)

Alternative Courses of Events

N/A

Exceptional Courses of
Events

N/A
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Activity 2142. GUI interface - Pay fee

Exit2 Window
e = 1,000,000
IS &Y
EOol ok . 1,000,000
HAE = 0
BT et
DXtE = 0
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Activity 2144. Sequence diagram - Pay fee

A

Cbject? : User

1 : insertFee (bill:int)

< <control==
GUL

: UserExit

>|j 2 1 ENCiint : = chedkBill(bill:int) >|:i:|

loop extraAndChange )I

[EMC =0]

3 1 displayExtra(ENC:int)

4 1 insertFee(bill:int)

>D 5 : EMC:int : = chedkBill(bill:int) >|:E|

E & [ENC>=0] : displayChange(ENC:int)

21



Activity 2141. Real use case - Give number

Use Case Give Number

Actor Sensor
Purpose OIAISHAIS X HS & A|AHIOf M ZHSHC}
. MM = ALES R ALEFe| o & A|AElof| X &Fsict, o] X2k
Overview W52 0| 25t0] A|AH 2 ALR A HE & maic)
Type Evidence

Cross Reference

Functions: R.3.2, R.3.4
Use Cases: Display Parking Floor, Update Parking Flo

Pre—Requisites

FAYEC R dTstH s ASAIE MM 2ol HA Aok

Ul Widget

Typical Courses of Events

1. SensorZt AFEAtL| Xt&H S E 2l Al it

2. Sensor object?]| carlD, enterTime, exitTime
attribute gfo| MM EC},

3. System X} &H S & H| 0| E{ 5} St}

4. System< Sensor object2| enterTime, carlD
attribute2| Zf= ParkingArea object2| temp
attributeol| € o{ =t

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A
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Activity 2142. GUI interface - Give number

Complex Window

Display Window

=[E]<

Welcome to SNP System

«H»




Activity 2144. Sequence diagram - Give number

<<control=> : UserExit
GuUl

Sensnr User

1: giueNurﬁber{carID:String, timesint)

¥

: Sensor

2 : operateMumber (tarlD:String, time:int) o
] Ll

L Sync : Parkinghrea : Car
3 [Sensor::type=1] :icreateCar{info: String) L . <reatex >
' al 4 : Car{jnfo:String) .
! L
5 [Gensor:itype=2] ::-:Iemd'uCarﬁnfo: String) L I_I

3

| I I N T Y= I [T N M =T =
'

12 [GUI::type=2] : displaylUserExit

Dlsplay Parkmg Floor FU

Extra Imformatlon

24



Activity 2141. Real use case - Select parking lot

Use Case Select Parking Lot

Actor User

2+

()

[
e
mjo

Medgict,

Purpose s

interfaceE 0| &5t0{ ALBXI= AIAl0| ALBE FAL

Overview 27he desict
Type Evidence
Functions: R.3.2, R.3.4
Cross Reference Use Cases: Display Parking Floor, Update Parking Flo
or
Pre—Requisites Y Fx} 37H0| 2 = 0f Lofof St
Ul Widget Display Window
. UserZt interfacedl| £ = FAS 2 & sHHE MEH S
EP.
2. ME =l FXta7Ee| 2 X0l S=parkinglot objectgteS

ZrotM UserEnterP—I templLotZt2 2 M A i},

3. System2 S FASHe AFZ2L2EH S Admin Mode
Systemol| L& st}

4. System2 Admin Mode SystemO| AtBR2¥ 2 525
™ interfacedl| M| A|X| & &2 et

Typical Courses of Events 5. System= Admin Mode SystemO| AIZFH S
Z=2}5lH UserEnter object2| tempLot attributeoil
5l & 5= ParkinglLot objectS ParkingArea
object®| parkinglLot Hi ZollM &2 F 1
ParkingLot object| cargt= tempCargt2 2

M stch O chS interfaceol HA|X| & &3 st}
6. System= Update Parking FloorE =& stC},

7. System-2 Sync object2| parkinglLot attribute &t
ParkingArea object2| parkingLotgt2 =2 A& OHZP.

—_

ﬂJIO

Alternative Courses of Events | N/A

4. System2 Admin Mode SystemOllM Al &0| HE
Exceptional Courses of Events | & Z 2 interfaceol HAIX|E &3 stct. 5. Usere

FtZ7he MM Bt (919 £)




Activity 2142. GUI interface - Select parking lot

Display Window

Welcome to SNP System

<

26



Activity 2144. Sequence diagram - Select parking lot

23
< <control== : UserEnter : Sync : ParkingArea
GUI
: Liser ! . '
; 1 selectLot(x:int, y:int) : : :
r .._' :

2 : accept:Boolean ;= requestF‘arkjringﬂDt:ParkingLu:ut, newCar:Car) .

alt acceptParking J 3: selecﬁﬁarkinchutﬂnt:F'arkinng:utL : :

4 parkCarﬂ@t:ParkingLDt}

[accept=true]i

¥
L]

5 ¢ loadPath()

- View Nevigate

»- | Print Parking Permit

Parking Complexity Visualize

& : displayMavigate 7 ¢ loadPermit{)

8 : displayPrintPermit 9 : comp:int : = loadComplexity()
-

10 : displayComplexity

par up

ateParkingLot ) 11 *[GUI::time >=3] : update()

' 12 updateEI(E)(traInfa:Stringl ,
13 : compiint : = IDadCDmplexitg.rD__ ,

! E

14 *[GUI:: time==3] : displayComplexity :

[else]

16 : displayUserEnter i

17 : compeint : = loadEL() :

18 : displayEl '




Activity 2141. Real use case - Find data

Use Case Find Data

Actor Admin
Purpose o €ERstHE E St=rC}
. AHHS FASHEHS 5 04 71X =H S 0] 2510 AL
Overview = 24 Al Sk A~ Ol
AAMEE HM & T AT}
Type Evidence

Cross Reference

Functions: R.3.4
Use Cases: Update Parking Floor

Pre—Requisites

ol

2| Xt 2 =2 20l Alej o of BiC}.

r

Ul Widget

Find Window

Typical Courses of Events

1. Admin2 82 M HHES FE2C}

2. System2 AAM0| 2= &2 interfacedl| &8 tct.
3. AdminO| AA HF ot HAMN E = st}

4. System< ParkingArea objectll parkinglot
attribute & 24 Al st}

5. System= A A =l ParkinglLot object2}t Car object]
attribute= Sinterfaceol| &2 st}

Alternative Courses of Events

N/A

Exceptional Courses of Events

5. System2 AME U7} S 42, interfaceol HAIX|E
2 slic|

28



Activity 2142. GUIl interface - Find data

Find Window

#F: RS

Z

1=

HAAH0] : FO5-7




Activity 2144. Sequence diagram - Find data

23
< <control=> : Admin : ParkingArea : Sync : Car
GUI
: Admin
1: dickFind()
-

2 ; displayFindW J

i 3 ¢ dickFindBtn{category:int, info:5tring;

4 ; update()

¥

"': s lots:Parki 1= - . ]
s oratng ol = et mte Parking Floor!

7 [category=1] : findLot{info:5tring). 7
=

8 : lots:ParkingLot[*] :=getlots() !

9. i'pf'a:String: =getinfol)

10 : displayFind
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Activity 2141. Real use case - Sort data

Use Case Sort Data

Actor Admin
Purpose Ao 5t =X HEE HEsto}
: o|2AIZt, 2F, FAEZtHS 52| o2] 7IX| =AHE Of
Overview 25t0] TAt HEE MY Za{5ic},
Type Evidence

Cross Reference

Functions: R.3.4
Use Cases: Update Parking Floor

Pre—Requisites

2| X 2==2 2215 AEfjo{ oF S},

Ul Widget

Sort Window

Typical Courses of Events

g =
o o —
2. System< 78 é MEH E S inter faceoﬂ el

3. AdminO| 3 & HFE ME4SICE

4. System< ParkinqAre objecte| parkinglot
attributeE 4 Al stCt.

5. System= A& =l Car object?| attribute&

interfaceol| &4 st
Alternative Courses of Events = N/A
Exceptional Courses of Events | N/A
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Activity 2142. GUIl interface - Sort data

Sort Window

=

0t
ikt
~N
i
ol
>t
rE
ot
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Activity 2144. Sequence diagram - Sort data

<<contro== : Admin : Sync : Parkingfrea
UL
: Admin E
1: dickSort() :
2 1 displaySaortiy
13 ¢ dakSertBtn{category:int) | | 4: update()

7 : displaysort

33



Activity 2141. Real use case - Modify data

Use Case Modify Data

Actor Admin
Purpose FAYEE o2 =™t
He| A= XEFHS 2 AU == ALEAL| HEE =™ St FAL
Overview 70| ALE[ 9l X273} ALK} AlO|S] O| 2 ES X &
% dct
Type Evidence

Cross Reference

Functions: R.3.4
Use Cases: Update Parking Floor

Pre—Requisites

22| X 2 EZ 27215 AEf 0 0F ShC}

Ul Widget

Admin Window

Typical Courses of Events

1. Admin2 '?Ix 82 £8' {ES FECt

2. System2 ParkingArea objecte| parkinglot
attribute & Al &t
3. System2 ™A FAS7HE £ ot
4. Admino| o| =& =Xt

5. System2 1A 7=t FRI224

6. AdminO| x| 758t F*

£2 72t

7. System2 +=d &, FXSZHEO| CtE AHste| T Z oA
T 5tU=X| AALSHCt

8. System2 M EI} +=HEX| &2 4, Parkinglot

= AKX

object=2| car attribute& =& stct.

M

Alternative Courses of Events

Exceptional Courses of Events
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Activity 2142. GUI interface - Modify data

Adimin Window

HE|AHE s HE

7|Epe s =

rE

=

HE
Z

e
=

2K
He
=73
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Activity 2144. Sequence diagram - Modify data

<<control == : Admin : Sync : ParkingArea
GUT

Obiject5 : Admin

te Parking FIor

3 1 displayMadify —

4 ; dickFirstLot{int, y:int) -

5 diEkSEEDI'IdLDt(I:il‘lt,].l':il‘lt:l-__
-

& : changelots(first:Parkinglot, second:Parkinglot)
FL 7+ modifyLot{first:ParkindLot, second:ParkingLot)

8 sendExd‘uangeLDt[ﬁrst:ParkingLu:ut,secu:undiParkingLu:ut]l

9 : displayAdrmin N >|:‘:|
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