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Phase 2110. Revise Plan

» Functional Requirements

- EEH o|0|2| Requirement M| 22}
« Sensor0j &gt Requirement 7}
« ZEL|= Requirement £3}, ALK
« L6lst Requirement 0|5 =7
» Define System Boundary

« Sensor Actor 7}

» Use Case

» Business level0f StX| 0tA| M| 22}El use caseE A1
- OjOfSt use case =™



Phase 2120. Synchronize Artifacts
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Phase 2120. Synchronize Artifacts
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Phase 2120. Synchronize Artifacts

Use case Diagram
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Activity 2131. Define Essential Use Cases

Use Case 3. Select Authority

Actor Admin
Purpose T2 A2 BEE MEHGHT}
T2 AZ A T2 O] AL DEE MEH SF 5= QIC| A3 C
Overview O| R HEXRE , AIBXIEE(Y ), AHEXRE(ET)7L AL
Type Evidence

Cross Reference

Functions: R.1.1, R.1.2
Use Cases: Admin Login, Admin Password Modify

Pre-Requisites

Typical Courses of Events

N/A
1. Adming interface0] E=iEl 37}X| SILIE ME4SIC.

2. System2 MEHEl S F0f 2 =2 S o

Events

Alternative Courses of N/A
Events
Exceptional Courses of N/A




Activity 2131. Define Essential Use Cases

Use Case 7. Display Parking Floor

Actor User
Purpose "*P‘* Lo FAt St SEE SEE HASHECL
BE FASS X5t EZict. =2 3 FASZL UETLE &
. owﬂ HAIS 30, £} Z7t0| AE|S MAMOR 2ES & QICf EH,
FAS FRIF YLE wy ot M2 E3 st
Type Evidence
Functions: R.3.4,R.5.1, R.6.1
Cross Reference Use Cases: Update Parking Floor, Give Number, Select Parking Lot

Pre-Requisites AL RE(YUT) HEHCIOF St A|ARof] MER2 Hz 7t U= E|0fof

StC}.
(=3 bl I < ZHAILE xzi2 JHA|S
Typical Courses of Events 1. System FXIZ3 7t HE 7} Z4ME ujojCt interface &2 74 MSICL.
Alternative Courses of N/A
Events
Exceptional Courses of N/A

Events




Activity 2131. Define Essential Use Cases

Use Case 9. Update Parking Floor

Actor N/A
Purpose HAE = FXE R FA S SEfE Y Lstrt
oveiew  JERQ@T. ASXET Baxt 2oz 4y Sol a=aBgol An v
o o= o TT = — a o2 T o = T i T ™
Type Hidden

Functions: R.3.1, R.3.2, R.3.3, R.3.5, R.6.1, R.8.1, R.8.2, R.8.3

Use Cases: Parking Complexity Visualize, Display Parking Floor, Display
Cross Reference Parking Floor Admin, Refresh Parking Floor, Select Parking Lot, Find Data
, Sort Data, Modify Data

O|M YO REE| 37} K|t MEAGADICH 3 HY SHELE), FAHE

Pre-Requisites T 752 2US NE, FAHE $F 7|52 2US YE, SE FAIU 5
5 WNS SUS NEY, FA S22 MU HE| 3 HOIE # 7Y O|MS UF
3 AEO]OF BHL}

o

arking Complexity Visualize =3 =% 3X7} X|L} AL}, Sensor7} X}ZF
& SystemO]| X{ES}AHLL, User?t FXtZZtS MESALE, AdminO| FX}
2 $Yic).

OHrE H
ry ot

Typical Courses of Events

2. System2 FAPHHE ZHAIBILL.
Alternative Courses of N/A
Events
Exceptional Courses of N/A

Events




Activity 2131. Define Essential Use Cases

Use Case 11. Fee Calculation

Actor N/A
Purpose FXt 23S A Ltetct
. O|2Xte| AUZEA|ZIA} E|ZA|ZIS 2 O|2A|ZES AHAsH 2, X|HE
Overview M S HEolo T HF =US AlLtetrt
Type Hidden

Cross Reference

Functions: R.4.2, R.4.3
Use Cases: Select Fee, Pay Fee

Pre-Requisites

EJ0| A LI7}= XPSXIO] HS 2 Qlziute

HAac

Abefi oo B},

Events

_ 1. System2 ME4El H™of w2t @2 ALt
Typical Courses of Events 5 Systeme H|AHEl @ 22 XZEHSIC}
Alternative Courses of N/A
Events
Exceptional Courses of N/A




Activity 2131. Define Essential Use Cases

Use Case 14. Give Number

Actor Sensor
Purpose OIAMS X SXF HS QF A|ZHS A|AHI0f X{&FSiC}.
Overvi MM AFEXE AHEQ| H2 9 AIZHS A|ARO| X{FStCt. O] X}
venien I S E 0|8310] AlARIS AgRLS| YR E B[Pt
Type Evidence
Functions: R.3.2, R.3.4
Cross Reference Use Cases: Display Parking Floor, Update Parking Floor
Pre-Requisites FAIEo 2 AUESIE = XISKF7F MA| Qo] 3| A{of StC}.
- 1. Sensor7} AF2X}o| X|2ktHS E QI AlSHC},
Typical Courses of Events 2. System XIS 9} A|ZHS [|0|E|3} BhC}.
Alternative Courses of 2. SystemO| AIEXHET) REY AL, AITFHSO| siLdst=
Events Ho|E{ & X|-2C}.
Exceptional Courses of N/A
Events




Activity 2131. Define Essential Use Cases

Use Case 15. Select Parking Lot

Actor User
Purpose FAtg 37+ MEdSICE
Overview interfaceE 0| 235}0] AI2X}= X[AO| ALY FXt 372+ MEHSICE
Type Evidence
Functions: R.3.2, R.3.4
Cross Reference Use Cases: Display Parking Floor, Update Parking Floor
Pre-Requisites =9 Z7H0| EE|0| Q0{of B},

1. User7} interface0]| =3l FXI27t = SILIE MEH siC}.

2. System2 ofj Tt FXIZ 72| A2 ™2 Admin Mode Systemo||
™SI

3. System2 Admin Mode SystemO| Al H 2 £ S H
interface0| M|A|X|E =2 stC}.

4. System2 Update Parking FloorE =3l StC}.

Typical Courses of Events

Alternative Courses of N/A
Events

3. System2 Admin Mode SystemOjjA A2 7HO0| 7 £ E FE2
interface0] H|A|X|& =2 SIC}.
4. User= FXHZZHS FMEHSICE.

Exceptional Courses of
Events




Activity 2131. Define Essential Use Cases

Use Case 16. View Navigate

Actor User
Purpose =Xt AR2E BEAIBCL
. 2 2%F =kl 7ka} ol ol Ha=;
Overview ﬂ;ihl' A8 FXS 2kt A ALo|e]l ZEE interface0f
E—ln.LH:I'-
Type Evidence

Functions: R.7.1
Use Cases: Print Parking Permit

O|8XI7} FXt B7t interfaceOl Al FXIE Z7hg Mes A
E{f of OF SHLCL.

1. System2 Q7o MEME FXIZZEAtO[O| HTHHRE X
Typical Courses of Events = OftHLC}.

2. System2 interface0]| %|TtHE2E E=$iCt.

Cross Reference

Pre-Requisites

Alternative Courses of N/A
Events

Exceptional Courses of N/A
Events




Activity 2131.

Define Essential Use Cases

Use Case 22. Modify Data

Actor Admin
Purpose FX QEE Yoz gTirt
Overview HE| Xt KFHSE B2 £l ALBXIL HEE SH-SIAHU FX3Zte| Mef U FXt
St AL X} AL0|2] O|BEAISE =8 & = AUCL
Type Evidence

Cross Reference Functions: R.3.4
Use Cases: Update Parking Floor

Pre-Requisites Z2|Xt REE 2915t AE|0{0} StC}.
1. Admin2 ‘Y2 $3 HES F2C}.
2. Systeme FAHEE HAIBHC}
3. System2 M| FAZZHE St

: 4. Admin0| =g FASZHS IEfiCt.
Typical Courses of Events g System2 FA27F M 93t QUAte & BIC)
6. Admin2 ZHE £ £ ‘=o' HES +ELt
7. System2 = &, FAPYHE0| CtE Aot =2 JM0M ESIR=X| HAFStCt
8. System2 ME7} £HE|X} %2 AL, FAHLE HUHCL
5. Admin0O| ‘2| X|0| " HES F+EL}
6. Systeme 0| 7Hs8H =X 7HE ZBIC
Alternative Courses of Events /- Admin0| 0|3 758t F£XtS7t § stLtS H=sl 2 ‘gol' HES F 2Lt _

8. System2 =g &, FAPGES0| C}E Hcto| =2 MM =JSIA=X| HAetL}
9. System MEJ $HE|X} %S AL, FAHEE WA}

Exceptional Courses of
Events

8(9). +ddI Xt 5t= FASZHo| CtE Ao =20 +FE|ACHH, 27 HIA|
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Activity 2132. Refine Use Case Diagram
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Activity 2133. Define Domain Model

» Using concept category list

Concept Category Domain Class

Physical or tangible objects Parking Floor, Parking Lot, Sensor, Car, Receipt, Fee

Specifications, designs, or descriptions of things | Admin, User, Sensor, Parking

Places Parking Floor, Parking Lot, Entrance, Exit
Transactions Parking, Navigate, Select, Manage, Print, Display, Pay
Roles of actors Admin, User, Sensor
Containers of other things Car

Things in a container Time, Car ID, Parking Lot




Define Domain Model

» Assign class name into a concept




Define Domain Model

» Add roles and multiplicity

- 0..1 uses
- 1 modifies




Define Domain Model

» Attributes & Conceptual class diagram

Sync
UserEnter +parkinglLot: ParkingLot[*]
+parkingArea_X: int
+parkingArea_Y: int
+temp: ParkingLot 1
modifigs
uses 1
UserExit
+fee: int ParkingArea _
+input: int_ w +parkingLot: ParkingLot[*] ParkingLot Car
+change_: int +selectPay: int has +car: Car has +carlD: String
+extra: int 1 | +ratePerHour: int . | +state:int +enterTime: int
uses +exceptionInfo: String 1 +iotiD: String| 1 01 | +exitTime: int
1 +complexity: int
Admin
‘ 1
+adminPW: String uses
Sensor
0..1
+carlID: String
+enterTime: int
+exitTime: int
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Refine Glossary

Terms Category Remarks
x| A|AES 0| 83l= 0| 8X}e| HELl 0| 8Xf7t MENDH FAL SZHE AES}
UserEnter Class
o, O| &XI7} MENTH FX UL 20| F2E HAITHCE.
UserExit Class FAE S EIYSt= 0|8Xte] EE 08510 FARaS A M5t ZF|THot.
Admin Class Xt REE 2015 O| 8XI0f|AH| FXt HE 2| 7|52 M3t
UXSHE AtZko| HS QL A|ZHS HITC 2 Car 4N E MMstn E|HsHE KMo
Sensor Class
HS o} A|ZH2 ParkingArea2 T EHSHCE.
_ FAEC JHoz M Hx| FA 4&o EE 7IX|1 1 o] FEE 0|&8%}=
ParkingArea Class N
SHL2E0AH H2EF H ST
ParkingLot Class X7t FEXig|= 27 stLtof st 7jEoz 1 70| A Mt MEE X ESiC).
FXHE XpEF SELtof| CHet XpRHSoF QFAIZE E|FAIZI 22 HES MEYst
Car Class
C}.
Sync Class MEZ CHE REOM HPE = HESS S7IMAFY| fIT 7I5S M-St




Refine Glossary

Terms Category Remarks
UserEnter.parkingArea_ X Attribute Select interface0j|AM O|2XI2HE Q2iHt2 FX| Z7H0]| CHst x ZFEZLO|CH
UserEnter.parkingArea_Y Attribute Select interface0j|A| O|2X|ZHE =28t Tkt Z7H0)| Cljct y =pEZHO0|CE
UserEnter.temp Attribute =X} AZ20| LS HYE AA Mo 2 XEHSI= ZHA|C}
UserExit.fee Attribute FEKXIE o| X171 AX|E FX SAHO|CH
UserExit.input Attribute FXIEF 0| X171 £ ZoH0|C}
UserExit.change Attribute FEXI%EH 0| X171 A& wE 2do|c}
UserExit.extra Attribute FEKIE o| X7 =712 EQlo|ofet ZQH0|LC}.
Admin.adminPW Attribute Ze|XF me2 29I517| /st PasswordLC}.
Sensor.carlD Attribute Sensor7} QlAlst QI AbX|2kO| X|2FEHS C}
Sensor.enterTime Attribute SensorZ} XrX|2F0| X|2HHS E QlAlGHES mo]| A|Zto|LC}.
Sensor.exitTime Attribute Sensor?Z| E|XHX}2Fo| X|ZFHS E ol AlSH S mjo| A|zZto|LC}.
ParkingArea.parkingLot Attribute X7t A= 27F 8fLof| sk ANt HB E Zk= S| ACLL




Refine Glossary

Terms Category Remarks
ParkingArea.selectPay Attribute SRR EE QHle FEXPH A (A ZHA| /7 2 X])O| C}.
ParkingArea.ratePerHour Attribute FAHxio| A ZHH| 2 MEHE|RS ol A|ZHEE @ 2 H|ZO0|C}.
ParkingArea.exceptioninfo Attribute 22| XF7F FXE ] = QI Atztof| CHSIO] AKXl R E SHO| EA|SH & 0| Al X|C}.
ParkingArea.complexity Attribute S| F=XHE KFEFO| 40 2H et SF =LY
ParkingLot.car Attribute F=XH=El Xj2kof| Cet MRS ch= SajALCt
ParkingLot.state Attribute FKI 370 CiSt AEfE EHe "HEH (A2 S, O|AFE, AF2E7hL).
ParkingLot.lotID Attribute FX} Z7tof CHst IDC}.
Car.carlD Attribute Xi2kof| CH$t Xt2FH S 0|}
Car.enterTime Attribute Xi2Fo| QU A|Zto|LC}.
Car.exitTime Attribute Kpzko| E|%E A|ZbO|LC}.
Sync.parkingLot Attribute S7|2A|Z ParkinglLot 222 ZHA|C}.
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Define System Sequence Diagram

» Step 1, Step 2.

P LA

Object1 : User ectl User Obiject2 : Admin ect2 Admin Object3 : Sensor ect3 Sensor



Define System Sequence Diagram

» Step 3. Determine System Boundary

System
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Define System Sequence Diagram

USE CASE: 3. Select Authority

MEHSiC},

1. Adming interface0] 2%l 371X| R E = SILIE

3. System2 AdminO| AI2X} BE(YF, &) MH
EE SHstu, 2%t RES

—

2. System2 MEdE Sr=0f M2t T2E1WS oY RER

=13
=

MEfSE A B2 X 2391 3

USE CASE: 5. Extra Information Modify

2. System GiIf| EHZS
3. Admin2 M2 =&
4. 29 80| gmHA|

1. Admin2 ‘7|E}H R &3
= —_
L

Object2 : Admin

System

1: Request selectAuthority()

System

Obiject? : Admin ;

1:Request exh’aInforrrationModifyﬂ ,



1. UserZ} ‘74 Al

2. System2

USE CASE: 10. Refresh Parking Floor

lH interface =

USE CASE: 12. Select Fee

Define System Sequence Diagram

Object1 : User

System

Object2 : Admin

1: Request refreshParidngFloorq '

1: Request selectFee()




Define System Sequence Diagram

USE CASE: 13. Pay Fee

1. System2 7|4HEl 2 S interface0] =2 SHC}.

2. Usere interface0] 23 2l M S X| & SiCt.

3. System2 Fee Calculation?| Z1} 2 1} H W50 XMZS 2H
StAHLL H&2E Lt

Object1 : User

1: Request payFee()

] B

System

USE CASE: 14. Give Number

Object3 : Sensor

1. Sensor7} AF2X}o| XIZHHS E QIAISICY. 1: Input carNumber()

— ="
2. System2 KHZHS E G[0|E{3} BHCh.




USE CASE: 15. Select Parking Lot

1. UserZ} interface]| =23 &=l FX}27F = SjLI = MEHSIC].

2. System2 ST FXIZZo| A2 2™ Admin Mode SystemOj|
2R 1o {u

3. System2 Admin Mode SystemO| Al2 QHZ £=2t5tH
interface0|| HjA|X| & &= siC}.

4. System2 Update Parking FloorE =3l SIC}.

USE CASE: 18. Print Receipt

Define System Sequence Diagram

Object1 : User

1: Request selectParkinglLot()

Obiject1 : User

1 : Request printReceipt()




Define System Sequence Diagram

nj

ol

USE CASE: 19. Skip Receipt

1. User7} '’

System

USE CASE: 20. Find Data

2ysic
2.
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JFEungr

e
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BeS
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4. System
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USE CASE: 21. Sort Data

1. Admin2 'HH "' HEZ L+ EC}L
2. System2 3 MEH %2 in

3. AdminO| M3 == MEN3|
4. System2 F PéE% Aalstot

5. System2 HHE HHEE interfaced]| & = $iC}.

USE CASE: 22. Modify Data

.Admin2 ‘& ="' HEZ FEC}
. System2 X}I*EE M M SEC.

. System2 1Jtil "*H‘s?_*% = eiCt
: Adm|n0|

. System2 S
. Admin2 ’E;E% -ﬁ“—’g 2 A" HES F
. System2 =3 &, FAPFYESO| CIE &
SHQU=X| AL BHLL.

8. System2 HEJl £HE|X} &2 FL, FAYRE WAL

|-\lChU1-thH

Define System Sequence Diagram

Object2 : Admin

1: sortData()

System

Object2 : Admin

1: modifyData()

System
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Define Operation Contracts

Login()
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Define Operation Contracts

Name Select Authority

Responsibilities T2 AEE o AcHS MENSHA oot

Type System

Cross References R1.1,R.1.2

Notes
Exceptions N/A
Output MERE AT CHSH KA X|E &3t
Pre-conditions Z21740| A|ZHEICE

AMEX BE()T, ET)E MEE A, FAY 2HE F3HE o4,
Post-conditions
(o]

Ba|xt BES MY Al Balxt 219

=Kl

Responsibilities e X7 M-t 22X interface?| X|™HEl Z 70| =2iStC}.
Type System

Cross References R.2.2
Notes

Exceptions

Output otHo| SR 20| HHE EXES S otrt

Pre-conditions AtEXt Hstoz mz 0| M| ojof StCt

Post-conditions Z2OMo| SRE x| EXtE S =it




Define Operation Contracts

Name Set information()

_— BE|XE AA™O) ST BXtES MES £ At
Responsibilities
22[Xp7 EXE S Y + Y= AHS EEHOICL

Type System
Cross References R.2.1
Notes
Exceptions S 71 2XtEe U3 W FQ, ChA| Y3 gher)
Output M7 8 DIAXIE SFCL.
Pre-conditions Ze|Xt REZ 291510], ‘7|Ef HE +H'HES SEC}

—
L=
M2 EXieo| MEE 0, HAE EXIH0| Ch2 BEQ| AlAH
Post-conditions
o=z MEELCL

INETE] Display complexity()

Responsibilities FEXIEIO| K}2F B Q2k0f [}2jM EXEE =i}

Type System

Cross References R.3.4,R5.1

Notes
Exceptions
Output ‘B, 'HE’, '0]Q'0| 37}X| 2X}2 3}HO| = sict.
Pre-conditions AEXHYF)EER Z27H0| AMEICE

Post-conditions MAof o8l Xtzko| ZHX|E! mj7tX| =H2 QX|stC}.

—_




Define Operation Contracts

Display parkingFloor()
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g
ol
. B
| (W]
uj ol
my i s
o o il
. el - oo
U = ol = T el uju
KH AR . 3
KH N K S KL wr — il H
5 s o B T Moz 5 RO )
2 C g o 0 od — g
= 0 o PSR X um @y " < fol
EE S S n ol K
m <t IS W o uw LA T
s Il = u fir o
of = BEl 0 = o u al fir
i - B = o = =
= ) B OB = ____u_u__ %0 KO X T Kl
i Ty _._._ - ®© o —— 0 —— e 3
<0 o K mﬁ 2 BB m_m e ﬁw N B
N = 1) [l i ol| 2
| 1z S B El
N = K Mﬂ X AN N gy M ol fwoq =
I 5 M i ol Ho & iy © | i i 11 1
) ol o m AL @ %
s o 2E % I ogp O o W )L o
» E . A oM B ey KR F
ml w 4, = 3 ﬂo 10 _._.._ ) - _.._o x_| |_.A| )
X B oo W T o xR W 3 e K T
7 oo o o= X FT 58k oomo
< KF Kk T & o | KF fo mM| o
7]
(7] [ab) [7)] 2
m m " m c m % @ %
= ) c o 8 = S 2 S o
o s nl o = B8 = = = | 5| 2
22282 2i35sH 2 :28¢2325¢32
c > 2| o & | < s ] 2 Sls| 5| 8|l 8 8|S
S Fx =2 % 2 9 38 = - e 5 5
© O] o @ z o Fxx 2 8 3 8 3
= o X IS t& o ) g O @ m
ks < 5 o 3 3 W ® 8
5 a 04 5 o g




Define Operation Contracts

Name Set fee()

Responsibilities XNHEE 23S M85l 23 AH4tstCt.

Type System

Cross References R.4.2,R.4.3

= st 2N
Notes 2 RS, ‘A ZHE AjZtof| HlZsto] 22 fabstrt
Exceptions
Output
Pre-conditions A XHET) REQ| M7t QAT XAHFHS off sfst= HHE FBHCt.
Post-conditions FAYEE HIEO R A LME 23S MEsiH, ZHTHAZ Hojzict

3
Responsibilities
AMEXZRE 858 ¥ol, HAEES FAHLL RE¢ 3

mjo

ECESES

Type System

Cross References

Notes
Exceptions
Output ANt ¢z E B2 HAIXIE £3eto}.
Pre-conditions A|AEIG| OJs|M 23 A|4H0] 2t= =L}

Post-conditions 0|28 T XM EE AXSID, XSME|Z Sofzict.




Define Operation Contracts

Set car()

Name

K
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Operate select()
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Define Operation Contracts

NETIE] Output navigateNpermit()

Responsibilities

Type System
Cross References R.7.1
Notes StHo| 2|THEZE S StCt
Exceptions
interface0f] Z2& E£5IH, FX50 FAPIEL} & Z=28 £
Output
st}
Pre-conditions MEXHE S FABZHS MBL0{0} B}
Post-conditions FAE =X E =85},
Responsibilities A== 5ot}
Type System

Cross References R.4.1,R.7.3

Notes
Exceptions
Output FARET ZHE FSES S}
Pre-conditions  ZX7t B4 ¥, ‘Y45 SY'HES FE0
Post-conditions eS8 &8 ot 5, XI7|MEf 2 So}7iC}




Define Operation Contracts

Name Skip receipt()

Responsibilities 4= =3 by E AL HC].
Type System
Cross References R.7.2
Notes
Exceptions
Output A4S 3 MY HAIX|E S5t
Pre-conditions M7} Bt %, ‘W43 MIFHES FEC
Post-conditions XI|MEf 2 SOFZICE

o3 7tx| HEFoM BES At
Responsibilities
> = =]
a = |

M AIE S| FHSCH
Type System
Cross References R.3.4
Notes
Exceptions
Output ZM ZILE siwo| S
Pre-conditions 'HH AMHES FECt

Post-conditions ‘2ol' HES £ & [j7tX| &2HE {X|etr}.




Define Operation Contracts

Name Operate sort()

02| 7kX| =0l % HEE YA
Responsibilities
HE ZIE olHo| E=stot.
Type System
Cross References R.3.4
Notes
Exceptions
Output Y ZAE otHo| =T
Pre-conditions ‘M HHEA'HES FEC}
Post-conditions ‘BOI'HES £ B uj71x| 52 gX|stc}.
Responsibilities FAEHE MNEot= Y E A siC}.
Type System
Cross References R.3.4
Notes
Exceptions
Output MEHZ HAX|IE SHBLCL
Pre-conditions 'HH ™H'HES FEC}
Post-conditions HAE HEE NEct 2, ALEXIof| A HETtrt.




Thank you!




