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2031. Define Essential Use—-Case

Name : 1. € && &4
Actors : User
Description
g g NoX s gd=0

- UserOfl H He gtefeo =z d2|H 0l E Ol
-2 st CHet €& gt=S g2 MESHL.
- d2|HIOIeHIt Bt= 2 &4&0| oAl =Ct.

Type : Primary

Cross— References System functions R 1.1.2, R 1.3.1.1, R 1.3.1.2

Use Case : CIAZdI0] LCD &, 2oy && dAN 2K, delHOIE 2H A Xl
Preconditions /Si”%* grafol HEO &3 & UKl HZ0FOF SHCE.
Typical Course of Event :
Actor Action System Response
1 ’<I:|=| tgg: pS| 1

2. 549 C|AE 0| LCD &5

3-1. A2|Ho|E ME MM ZX|

3-2. A2|HO|E FA dAM ZX|

4. oE*EIEHIOIH £ x4

5. C 7| A|ZF %| X35} °+:|_a|§

6. A2[H|O|H & O|=

7. A2[H|O|H & ™X|

8. &= 47|

9. & Er7]

Alternative Course
- 5. QHIIAIZE R & 2 N2SUHAM A8 = A 212
Exception Course

ol
0>
0%
5
ofr



2031. Define Essential Use—-Case

Name : 2. € CIAZ20] LCD &=
Actors : None
Description
- S8 2 480 A2HIOIH S U8 HE 2=s0M 28= &=L
- LeHOIH S 88 EHE S=
Type : Primary
Cross—References : System functions R 1.1.1
Use Case : &g 2&F & F
Preconditions : &M &1t LCDU EAlZ = &30 X A2™ F =L,
Typical Course of Event :

Actor Action System Response

1. 59 C|AZ#0] LCD &5

Alternative Courses
Exception Course



2031. Define Essential Use—-Case

Name : 3. 2 & & & WM 2 X
Actors : None
Description
-2 = Z 20 SHe SHLU0| YU=K SA=KE &0IsHC).
- =2Me =&Y st 2= 2= ©
Type : Secondary
Cross—References : System functions R 1.2.6
Use Case: & 5& =&
Preconditions : 2 X2 &= 24X
Typical Course of Event :

nio
0
10
=
=
=
oo
0
2
Pl
a

rlr

o
0
10
=

=5 E0 &50] ZI010F 2L

Response
o M ZR

Actor Action

wn
T
1%)
—
[¢)

uhwN R
HOo N Ho Ho 1N

e
N

ok oft| 3
~ gy
B
i

|O]E = AtO] MM ZHX|

u
==

Alternative Courses

Exception Course
- 4. A2|H Ol & A0l dIA Z XA Z2XIJF CtEl AR 3. 2 EI|0AN 22



2031. Define Essential Use—-Case

Name : 4. 22|HI0IH & ALO| HlAl 2]
Actors : None
Description
- A2IHIOIH & ALOIS] B= S2t0M S E &2 KI&tCh
- & A0l B2t & JHKIE Zote 210 UL o &
- 2XHe sHAN st 21
Type : Primary
Cross—References : System functions R 1.2.4, R 1.2.5
Use Case : & ZJ|, & €I
Preconditions : 2 M2 &Y= 2K =S BR B
Typical Course of Event :

rir
HO
nio
na
nio
0
10
=)
e
=
0
0
2
Bl
[m)

_

z = 2101 =0l =00k L.

Actor Action System Response
1. Ae[H Ol & ALO| MM ZHX|
2. & &7

Alternative Courses
Exception Course



2031. Define Essential Use—-Case

Name : 5. 22|HI0IH 2 CtZ HlAl 2K

Actors : None

Description

-2 =5 2 20 SHe SAEL0| A=K A =KXE &0IsHL.

- 22X SHUU et Z2oe 2= &€= R0 AA=E K &L

Type : Secondary

Cross—References : System functions R 1.2.6

Use Case: & 5& =&

Precond|t|ons SN SHU=S X = ZRHIE2 22 5% ZEU 50| & O 0F StLt.
Typical Course of Event :

Actor Action System Response
1. 2435 & % M LR
2 2 A
3. & B7]
4. AZ|H|0[E & ALO| MM ZX|
5.2 &7

Alternative Courses
Exception Course
- 4. A2|H Ol & A0l dIA Z XA Z2XIJF CtEl AR 3. 2 EI|0AN 22



2031. Define Essential Use—-Case

Name : 6. & Z |

Actors : None

Description

- d2|HOIEIt oY S0l &= 22 ad =L,
- A2|HIOIE & AFO| HIA Z2XZE

- A2IHOIEH & I HE &=0] &l & 3 LSS 80tA = =

-2 8JIE RS A0 &I tH20 2 €I addl S0l & SIIE & = ALt

Type : Primary

Cross—References : System functions R 1.2.2

Use Case : i2|HIOIH & AOl dlAl 2K

Preconditions : 22IHI0IH & 0l= =, S0 X=0 EXIoHK E2 3 A T X &
Typical Course of Event :

Actor Action System Response

1L 2 9y

Alternative Courses
Exception Course

Konkuk University



2031. Define Essential Use—-Case

Name : 7. 2 €|
Actors : None

Description
-= )| Ad0| B B3R ANA=s22 Ad =
- 2 £ XEZFH 5= 2OtA Al St
- 'ELIHHOIE{ = @I HE &0 & = B2 2= 20t ad EC
- 8JIE RS Ad0 &I HE20 & I adl S0l & SIIE

Type Primary

Cross—References : System functions R 1.2.2, R

Use Case : °“E',|H1|OIE1 Z A0 A 2K, & & £ &
Preconditions : & SJ/JF A& T X £2 ZFR & 2 % QUL
Typical Course of Event :

Actor Action ystem Response

=]
[ et
LZ|H|O|E 2 AtO| MM ZX|

S
1
2
3

i

Alternative Courses
Exception Course
- 2. 42Ol & A0l A 2 XA 2 XD CtEl AR

1.2 EJI0N 25

Konkuk University



2031. Define Essential Use—-Case

Name : 8. & & £ &
Actors : None
Description :

Type Secondary

Cross— References System functions R 1.2.1, R 1.2.2, R1.2.5
Use Case : 2t & & & dA 2 X, H2|HIOIE & A0l dIA 2 X[, 2 E |
Preconditions T2 Y| Al g A0 AlsH §|H MA 2 X0 TetA & €0 &= gt HE st

Typical Course of Event :

Actor Action System Response

1
2.
3. °”E|I:H|O|E1 2 AFO| MIA ZHX]
4. & 7]

Alternative Courses

Exception Course
- 3. 42Ol & A0l &IA Z XA 2 XD otEl AR 2. 2 EII0HM Y



2031. Define Essential Use—-Case

Name : 9. &2|HIOIH 2 EJl HE &=
Actors : User

Description

- User0l HES 2 &% &St

- 8J|E Ade

Type : Primary

Cross—References : System functions R 1.2.4

Use Case : & &I

Preconditions : UserJdt &2IHIOIE N Es = =& EI1Jt &

Typical Course of Event :

0
ol
o
0y
10
0>
0
A
ofr
ol
o

Jt

Actor Action System Response
1L AeH ol 2 €7 HE &=

2.

e

7]

Fo

Alternative Courses
Exception Course



2031. Define Essential Use—-Case

Name : 10. 22|HIOIH & EI|l HE &S
Actors : User
Description

- User0l HES

- = YJ|E aldistlt.

Type : Primary

Cross—References : System functions R 1.2.5

Use Case : & &I

Preconditions : UserJt L2IHIOIE0 ES = 2 €0t & & Jis

Typical Course of Event :

Actor Action System Response
1L AZHOIH & 7| HE &

o
0y
10
0>
0
A
ol
ol
O

2.2 oy
= =

3. HE|H|O[E & AtO| MIA ZX|
4.2 7|

Alternative Courses

Exception Course
- 3. 42IHOIEe & A0l A Z XA Z2XIJF CtEl AR 2. 2 EII00AN 22



2031. Define Essential Use—-Case

Name : 11. i2[HI0IH & HA 2 X
Actors : None

Description

- A2IHOIEH EEHUHAN L2IHOIE Lo g
- A2IHIOIH S &0 &= g0l =Y.
Type : Secondary

Cross—References : Actor functions R 1.1.1 System functions R 1.3.2.3
Use Case : 9 gt 44, EE',ItHIOIH =C XN

Preconditions : ZI2|HIOIH U €2 S2t01 L0tCIX| Jt=st & =otAH 2 Xl ol OF
Typical Course of Event :

2

-

OH

2t0] Z0tL &l =X

i

2 Al etCh.

Actor Action System Response

1 daltole A% WA ZX|
2. AE|H|O|H £ =H-

3. ti7|AlZE X3t 2ag|E
4. A2[H|0|H & 0|

5. HZ|H|0|E & FX|

IS o 71

=71

7. & B

[0 Ho

Alternative Courses
- 3. LIIAIZ2E X &g 2 N2SUHAM A8 = A 52
Exception Course

ol

Al
=

0

Jt

oIr

Konkuk University



2031. Define Essential Use—-Case

Name : 12. Z2|HI0IEH S H A Z X

Actors : None
Description :
- H2|HIOIH LHOI 2 X2 S
- d2[HI0IH & &8N &=

Type : Primary

Cross—References : Actor Action R 1.1.1 System functions R 1.3.2.3
Use Case : &2 2t&F 44, A2|HI0|H

Preconditions : & 2|HlO| & Dt G
Typical Course of Event :

XlgtCh.

I~
E S|

tal OIX] s 130l 8leXl Jtset &

—

HJI'

ot Hl 2 Xl ol OF

]

Actor Action

System Response

L H2HOlE 2H MM ZX|
2. A2|HO|H £ =

3. CHZ|AIZE X Mzt La2[E
4. A2|H|0|E & 0|5

5. oé!EIHﬂOIH 5 38Xl

6
7

Alternative Courses

- 3. UIIAIZE 2 &8st 202S0HA &E

Exception Course

S WA €2s &d s

Konkuk University



2031. Define Essential Use—-Case

Name : 13. &2|8I0IH CIAZdI0l LCO &=
Actors : None
Description
- d2|HIOIH LHOIM &8 = &= LCOOl EAlIStL.
-2 g e 430 et gt =85 K 2=,
Type : Primary
Cross—References : Actor Action R 1.3.2.4
Use Case : Z2|HI0IH & A& HE &S
Preconditions : &8 & gt LCDU EAIZ = 20l Xt Jq2XH o =L,
Typical Course of Event :

Actor Action System Response
1. A2|Ho|F C|AEZ2)0| LCD AtF

Alternative Courses
Exception Course



2031. Define Essential Use—-Case

Name : 14. L2|HIOIH = 0I=
Actors : None
Description
- EHDI/\IDF Aot el
[ —

Type : Primary

Cross—References : System functions R 1.3.2.3, R 2.1.1
Use Case : di2|HIOIH & &XI, HIIAIZE A 212S
Preconditions : & 2| tHIOIEUP S X E adl = 0l=s Its
Typical Course of Event :

Actor Action System Response

1. dzIHoly T o=
. Ae[H|o|E T FX|
g

= =]

Bw
[o Ao

Alternative Courses
Exception Course



2031. Define Essential Use—-Case

Name : 15. 22|HI0IEH = & X
Actors : None
Description
- d2|HIOIH & 0ls = oY S0 =& & 3 A stl.
Type : Primary
Cross—References : System functions R 1.3.2.2, R 1.2.4
Use Case : 22IHIOIH & 0=, 2 &
Preconditions : 22|HI0IH & 0/=0| &l = = Al Jt=0olLt.
Typical Course of Event :

Actor Action System Response

1. A2|H|o|E & FX|
2.2 g7

3. & B

Alternative Courses
Exception Course



2031. Define Essential Use—-Case

Name : 16. 22[HI0IH £& =&

Actors : None

Description

- A2IHIOIEH & Al 2K LHIOIE 2H dA 2X0 252 8=C.
- dA Z2X0 s 2IA0IL 22X Sl B 2102 gtez dFE L.
-=2MU s 230 /U= BR J|2 eeZ 8=

Type : Secondary

Cross—References : System functions R 1.3.1.1, R 1.3.1.2, R 2.1.1

Use Case : di2|HIOIH & AN 2K, Le|HOIE SH dlA 2K, CHOIAIZE =& 3 12|
Preconditions : CHIIAIZt = &gt 02|S2 &= g0l & Ch.

Typical Course of Event :

ol

Actor Action System Response
CHE|HOlH £ -
COHZIAZE 2 At SaE|E
. Ae2[H|olE & o=

. Ae[H|o|E T FX|

= g7

.= 27

ouhwNnr

Alternative Courses
- 2. HOJIAIZE 2 &S LNCISUHAN S8 = IHA &2
Exception Course

Al
=

0%

Jt

ol
oIr



2031. Define Essential Use—-Case

Name : 17. d2|HIOIH & &8 HE &=
Actors : User

Description :
- User0l HEZ2 8 &2 ¢8=2 2=0
- 4830 Y Y= HES FE ER &8 HAI1 EU

Type : Primary
Cross—References : System functions R 1.1.2, R1.3.2.1, R 1.3.2.2
Use Case : S8 C|AZd0] LCD &=, &2lHOle CIAZ40] LCD &=, &2l ole = 0l=s

[0
Preconditions : 2|0 & EXJt &l = 3L 11 =2 €8 FH20 o &L
Typical Course of Event :

Actor Action System Response
L H2[HO[E & 4 HE X5

1 5% C| A2 0| LD 35
-2, Az|Hj0|E C|AZ2o| LCD X5
3. Aa|HjolE 5 0%
Cho|AlZE X2t 2025
2|8]0|E| = FX

27|

=2

Mo Mo e

Alternative Courses
- 3. IIAIZE R &g dN2ISUHAM A8 = A 212

Exception Course

It

ol
oIr

Al
=

0%



2031. Define Essential Use—-Case

Name : 18. HIIAIZ2F R XS 2 N2S
Actors : None
Description

- 22|HIOIE & XES dH oz gH=().

m
Ul
X
>
!
O

- 38 g /é“éi, CHIEItH|O|E1 grak AMEH, L2IHIOIe & 88 43822 212
—EPO Ol=s 0| &2lHoleH & 0l=s2 20| = L.

Type : Secondary

Cross—References : System functions R 1.3.2.3, R 2.1.2, R 1.3.2.2

Use Case : 22IHIOIH £& &, 881 S A O*ﬂalé A2HOIH = 0l=

Preconditions : & 2IHI0IE & 0ls & 0*7 2SS HA&tetCh.

Typical Course of Event :

Actor Action System Response
COHZIAZE 2 At SaE|E
. Ae2[H|olE & o=

. Ae[H|o|E T FX|

g7

0
-
[ R

Alternative Courses
- 1. GIIAIZE R & 2 N2ISUHAM A8 = A 212
Exception Course

Al
=

=

ol
0%

Jt

oIr



2032. Refine Use—-Case Diagrams

E_DisplayEle

<

C_WaitSma

E_MoveEle

E_DoorcClo E_InsideSen

E_DoorSpe

Konkuk University



2033. Refine Conceptual Model

Using Concept Category List

Concept Category Domain Class

Physical or tangible objects A2[HO|H, A, & &, LCD

Specifications, designs, or descriptions of things

places 15 A=

Transactions 2dne|E £ MO, T o, HAM 24X
Roles of people ol & X}

Things in a container 5 0lE 5 8%, & €7, & 7|




2033. Refine Conceptual Model

Using Noun Phrases

U2 H| O H Al M = =
LCD 15 = g[S £E MO
S o AN L User 5 0l=
5 dX| 2 E7| =

Konkuk University



2033. Refine Conceptual Model

Assign class name into a concept

Ao H| 0| E AN =

LCD 22| E =

Draw a conceptual class diagram

& H| O| E Al =

LCD 22|F =

Konkuk University



Identify and add associations

2033. Refine Conceptual Model

Assign priority into associations

Association Name Priority
Elevator — Sensor High
Door — Sensor High
Algorithm — Control High
Sensor — Algorithm High
Sensor — Control High
Door — Control High
Elevator — Control High
Floor — Control High
Floor — Sensor High

Konkuk University



2033. Refine Conceptual Model

Assign priority into associations

— Elevator= Sensor2 JtAl 2 UL
— Floor2 Control2 &2 8tLt.

— Door& Sensor2 JtAl 10 UL,

— Floor2 Sensor2 JtXl 1) UL,

— Algorithma Control& &X&

— Algorithm& Sensor= i*.%é*l]
— Control2 Sensor & of

s MO

— Elevator= Control0l] & X %ll].



Identify and add associations

2033. Refine Conceptual Model

Add Roles and Multiplicity

Control . T+ Sensor
Door Sensor
1 1..*
Control 7 L Elevator
Control Algorithm
1 1
Control . .| Door
Sensor 7 7| Algorithm
Control 7 L Floor
Floor Sensor
1 1.*
Elevator ] T Sensor




Identify and add associations

2033.

Refine

Add attributes

Floor

+f_st: Boolen
+f_sb: Boolen
+f_elevator: int
+f_floor: Boolen[n]

Sensor

+s_sensor: Boolen[5]

Elevator

+e_floor: Boolen[n]
+e_estate: int
+e_elevator: int
+e_movee: int

Door

+d_dstate: Boolen

1

.\
~y

Control

Algorithm

+a_sensor: Boolen[5]
+a_floor: Boolen[n]
+a_elevator: int
+a_state: int

+c_sensor: Boolen[5]
+c_floor: Boolen[n]
+c_elevator: int[n]
+c_estate: int[n]
+c_dstate: Boolen[n]
+c_movee: int[n]

onceptual Model

Konkuk University



2034. Refine

Glossary

Term Category Remarks

Floor Class A |HO|EHE & o*}E 2t =
Sensor Class A HO| Lt 2 =0f = MM
Elevator Class Zt2to| Alz| I:I1|O|E1

Door Class AZ HO|E Lt 2 Z9 2
Algorithm Class OlEX| 5 YeE|HO|Ee ¥nE|&
Control Class AZ|H|O|E Lt 2S S20|EE Sl= 7HEE
F_st Attribute =90| 2Z HE

F_sb Attribute =o| of2|Z HE

F_elevator Attribute AZ|H| 0| 2| SR & K|

F_floor Attribute A HOIE MM =l =
S_sensor Attribute MMEQ X HE

E_floor Attribute A2 HO|E AN AX =l =
E_estate Attribute AT H|O|E o] atsk AFEY
E_elevator Attribute SR A2|H|0|E Q] LXK
E_movee Attribute Az|Ho|E7} 0|5 &
D_dstate Attribute 29| AEf

C_sensor Attribute MMEQ X ME

C_floor Attribute Az|HO|E ™ =l &
C_estate Attribute AZ|H|O|E{ o] Hisk AFEY
C_dstate Attribute 20| AER

C_movee Attribute Az|HO|E{7} 0|58 =

A_sensor Attribute MMES X HE

A_floor Attribute A HOIE M =l =
A_elevator Attribute AT |H|0|E o] SR Y K|
A_state Attribute AT H|O|E{ o Utk ALEY

Konkuk University



| |

1. =S 2rsr Med
Elevator System
: User
. 1: 22lHIOIH 2AXI, A2IHIOIEHO EFE = 201210 2. 2d)|HE &=
|—J 2: 2B HE 2010 -
3: =2 st HHE 201210
Elevator System
4: R AN, BE AA OISO |
* : User
5: U2IHIOIE == & | 1: 29I HE £52¢
SEH =S IHA 2 DNelIS IS |:
2: 2 ZJ10

9: 50l &=
» 10: 8 €210
LJ 11 : 2IHIOIE ol E=0 >
12: &2 €210 I
Konkuk University




4. LC|HIOIEH S U HE &=

w
AD
o
A
T
il
P
0

Elevate System

Elevator System

: User

: User 1:0

oo

A&t NelEs HE(Q

w
O
&
0
o
iz
i
i
i
2
S
=
r&
|
) L ) L I 1 I

6: = ALOl

7:2 MOl UM ZX0o=2

8: = MOl UM 2 X x=2

HA 2RO |

Al i Wi S i Vi

5: 2ElHI0IH 01

6:01E S0 A= B=

Q2IHI0IE HXI()

2210

t

8: LE[HIOIHOA LHEQ

Konkuk University



2036. Deflne Operation Contracts

Name : =48 gtaf &

OEO

Responsibility :
e eg= &12l&0] &0
B D oie soil Sxs
Type : Elevator System
Cross—reference

Cross—References :

System functions R 1.1.2, R 1.3.1.1, R
Use Case : =8 (A Z2d0| LCD &=

" oo
ﬂl

FA GHEE e Hi 0l &
ItHIOIE1‘ UserJt &

0l ﬂJIﬂJ

rQ Ol
0

1.3.1.2

As, |0
O*'al HIOIE S H dlAH 2 Xl

Output : &2|HIOIH It == & 20| &&lLt.
Pre—conditions : o & &tate| 4 &H 0] A&l X 2 0t0F etLlt.
Post—conditions :

HE HAAH SH QM ZRE Al &S

/\*'/H 2XNE UEOZ2 DAl 2| &G &

& & & dlA ZAl,

OII Bbal

F

0

2SS0l &&=
JelS0l 2ol 8= EeHOlIe= did 2= 0lsgtt
oH‘:F S0l =x0otH Z2d0led= & Xlgttt
Al = == AL

Konkuk University



2036. Define Operation Contracts

Name : €2[HIO0IEH & EJI HE &=
Responsibility :

= I E Aot d2|HOoIEH 2 &= A L.
Type : Elevator System
Cross—reference

System functlons R1.2.4

Use Case : & &J|
Output : &e| tHIOIH o 0| g¢elLlt.
Pre—conditions : &2|HIOIE It oS S0l & Xlet &EHO0lOF etLt.
Post—conditions :

= SJ|JF &l =L,

=0 &¢&lLt.



2036. Define Operation Contracts

Name : &2/HI0IH & EII HE &=
Responsibility :
= 2|2 Adiot] 2202 2= € =L,
Type : Elevator System
Cross—reference
System functions : R 1.2.5
Use Case : & & |
Output : &2|HI0IEH 2 &0| &elC}.
Pre—conditions : & A0l A 2 X0l Xt S O0F otH & EJ(JF &l & X
o2 0FOF stCh.
Post—conditions :
= S0 &l =L
2 & & dAH2% deldoly 2 ¢
20 AN ;|-[:|..
[

:

IR
[Z
>
0
oy
m
MO
ilis
H
wx
0%
=
>
10
I
N
00

/1 2

=Pl

=
=)
=
(L
=
(L

iz 0
02 N
=

Il

=
b
[l
O
10
gl
[l
na
[r
O

Konkuk University



2036. Define Operation Contracts

Name : 22|HIOIH & 8 HE &=

Responsibility :
Jt A ot= &9
Ol = etlf.

Type : Elevator System

Cross—reference
Cross—References : System functions R 1.1.2, R 1.3.2.1, R 1.3.2.2
Use Case : 2 LIAZSdI0| LCD &&=, &2ldlole CIAZdI0l LCD &S,

O“altHIOIE1 = 0l=

Output : Y &2 =2 0ls = &0

Pre—conditions : aHY & &0

Post—conditions :

=z

Ol

ANE 8 = 2eldlOle 20| g8l B3R oiE

Hr

2 el L

| € :
| @F UAOI Ol= 0 MOF gtCt.

22ldlOle =01 Eold ofld &0l €4 & = 228018 It Ol s8tL.
e S0l 0l = B2 L2Hole & E X2 stlt.

AA
X = 20| S&lt.

Konkuk University



2036. Define Operation Contracts

Name Post—conditions
s49 gter 45 Y AN 2H A2 KIS Al&SHLE.
AN Z2XNE o2 HIIAIZE A DelsS0| & =0
2 e|S0 2ol 8 E e OleH= oY &2 = 0lssttt
oY =0 &&6tH 22 O0IeH= HXISHCE.
3K 5 22 AL
AZHIOIEH & S HE &= |& SJ|JF &d =L
= 0| E¢elC}t.
AeHOIEH & €I HE &= |2 ZI/1JF & &l =L
SE F & A L2HIOIH & oHF AN g2 & & A30lA
Qe 8h=C.
= & 482 otlh.
= SIJF A0l X HF2 B3R 22 2=U
A2HIOIE & M HE &= |20l 20| €old oY =0l &8 = = d2HO0IE It 0| = StLh.
oY S0l 0l=s =2 B3R L2lHOoIe = 8 XIE Stit.
HX = 20| Selth

Konkuk University



2037. Define State Diagrams

AelHolH X =

ACIHOIE X

User 0|8 &

=
K0
[vE)
=)
ES)
o
il

iversity

c
)
4
S
~
c
S
N4




