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(D Activity 2141. Real Use-Case

01. Right-Elevator o]=Z% ] AJAt

Use Case Right-Elevator o]=&AAAr
Actor N/A

AlZdolE{ol A J=Hgt sAtEEof] TisiA] o] sAl S AL
Purpose _

(9429 72 AgT)
Overview Tester7l 42-S 51H Right-Elevatoro]] tisiA] o]=&AAANS stct.
Type Primary and Essential

Cross Reference

R.2.3.2, R.1.1.2, R.1.2.1, R.1.2.2
Right-Elevator Object Display, Right = A&l HE
7t= Up/Down HE&

Functions :
Use Cases :

Pre-Requisites

&AL & &0y Up/Down HE2 =2fofeltt.

Typical Courses of Events

: Actor, ® : System

® Mz Yo] Soje £09] oElAZ 7|E9] right queue?t B
Aol Tef Fo] JAEAS d=r
. © AYHIOIHE o] FAIZ7|HA {5 A= 1R

@ :
0.
C}.
(2O
(3]
@. © Right-Elevator Object Display©f outputo] @o{7}A =t

st

J 4

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A




02. Left-Elevator o]=Z%A]AAt

Use Case Left-Elevator o]&AAAr
Actor N/A

AlZdolE{ol A J=Hgt sAtEEof] TisiA] o] sAl S AL
Purpose =

($AEH 75 ARt
Overview Tester7l U2-S 5tH Left-Elevatoro]] tisiA o]=&A]AAS sict.
Type Primary and Essential

Cross Reference

R.2.3.1, R.1.1.1, R.1.2.1, R.1.2.2
Left-Elevator Object Display, Left
7135 Up/Down H&

Functions :
5 N

il

Use Cases :

Pre-Requisites

AHEAPE & ¥EolY Up/Down HE5 =20ttt

Typical Courses of Events

@ : Actor, ® : System

0 O Az Yol o2 FY JFAE 7|E9Y left queueet Y]
c}.
@. © SH29] Tt Foj AAxZ P

®. © AH|oJHF olFAI7IHA 75 M= J-"“‘—}

(4

. ® Left-Elevator Object Display©] outputo] d@oj7}A =ct.

STy

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A




03. Right-Elevator A2 2FAAt

Use Case Right-Elevator & ==FA| AL

Actor N/A

Purpose dejHlolE7t FAMStL S d, ZF o disiA AZS AlLteit
Overview 7 Zof ofafAl MBS AMSHA, vlEIElS FY 5 YL Sk
Type Primary and Essential

Cross Reference

Functions : R.2.2.2
Use Cases : Right-Elevator HjE|2] Display

Pre-Requisites

Right-Elevator Object DisplayofA] @Az2JH|o|E7} AlstE2 &Xo]x gJof
of %ic}.

Typical Courses of Events

@ : Actor, ® : System
0. © AzHolg o]z 2]E Aiksttt.
Q. © Awst Agzfo] A4IE|o] batterypackd] Hof Soitt}.

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A

04. Left-Elevator &= =FAAt

Use Case Left-Elevator X2 2FAAF

Actor N/A

Purpose Aejwlolelrt SAtetL oS ©, 2 &' chelA My Asict
Overview 7 Zof ofafAl MBS AMSHA, vlEIElS FY 5 YL Sk
Type Primary and Essential

Cross Reference

Functions : R.2.2.1
Use Cases : Left-Elevator BE|2] Display

Pre-Requisites

Left-Elevator Object DisplayolA d2]H|o]E]7} Aletz 2Alojil Qlof
of %ic}.

Typical Courses of Events

@ : Actor, ® : System
0. © AzHolg o]z 2E ALkttt
O. © A st x2Fo] AAE]o] batterypackd] Hof Soj7tct.

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A




05. Right-Elevator = gistA AL
Use Case Right-Elevator = J&A AL
Actor N/A
Purpose AzjHolEl7} FAFSHAL Q1S m, AR S QA
. Right-Elevator Object DisplayoA] ¥X|st &5 Itz A 83517] 25|
Overview _ . ) _
A, A 52 Al4tsiiofr g
Type Primary and Essential
Functions : R.2.1.2. R.2.3.2
Cross Reference . S - . .
Use Cases : Right-Elevator =& 31&/Object Display
Pre-Requisites N/A

Typical Courses of Events

@ : Actor, ® : System
©. O state 3o WskS A,

@. © 7ArSt 1S Right-Elevators 13} Displayo]] Agsict.
Alternative Courses of Events | N/A
Exceptional Courses of Events | N/A
06. Left-Elevator & sl3IAAt
Use Case Left-Elevator & S&AAr
Actor N/A
Purpose AajdolEl7} FANSHAL Q1S T, AR F& QJAAISHH.
. Left-Elevator Object DisplayolA] X3t =2 oz A 83517 25|
Overview } . ) _
A, A 52 Al4tsiiof g
Type Primary and Essential
Functions : R.2.1.1, R.2.3.1
Cross Reference _ .= . .
Use Cases : Left-Elevator = 33}t/Object Display
Pre-Requisites N/A

Typical Courses of Events

@ : Actor, ® : System
©. © state 39| WS AR

®. © AXISE IS Left-Elevators 3 Displayo] Agstich,
Alternative Courses of Events | N/A
Exceptional Courses of Events | N/A




07. Aejuo]8 Tf7]AJZF A4t

Use Case Aejdolg 7] AIZE A4t
Actor N/A
Purpose Alzjw|o|E) 7t AR|5tH= A]7HS AlAbgirt.
7 d2]H|o]8 7}t Tester?t &gt Fof =ANSIH ZJA|sh= AIRE % A
Overview stal, o]= Right/Left-Elevator Object Displayo] A&ste] 241918
AT 4+ YES Hrt
Type Primary and Essential

Cross Reference

Functions : R.2.3.1, R.2.3.2
Use Cases : Right/Left-Elevator Object Display

Pre-Requisites

Wejulolel 7} wAtsHolgict.

Typical Courses of Events

@ : Actor, ® : System
0. © time ¥M4E 0| 8&3lA 52 E 71X EsHT.

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A




08. Right-Elevator = 3d13F Display

b

Right-Elevator =& 3%t Display

Use Case
Actor N/A
Purpose Right-Elevator &o] ¢X|st 3& stHAIHO]| Display3stct.
0 . E|AE Q] A&, Up/Downt{£of 2JsijA dz|H|o]&{7} A1t
verview
Aejdolefe] Hxlof Wets JA| Y XS Displayettt.
Type Primary and Essential

Cross Reference

Functions : R.2.3.2, R.3.3.2
Use Cases : Right-Elevator Object Display,
Right-Elevator =3&tAAL

Pre-Requisites

N/A

Typical Courses of Events

@ : Actor, ® : System
0. O state 2 intd o =F HiRLoJA HE5} Display=

£
=

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A

09. Left-Elevator = 318t Display

Left-Elevator & 3% Display

Use Case
Actor N/A
Purpose Left-Elevator Z°0] ¢X|st S StHAIHO| Displaystct.
0 . E|AE Q] AHE, Up/Downt{£of 2JsijA dz|H|o]&j7} A1t
verview
Aejdolefe] xlof wats JA| Y XS Displayettt.
Type Primary and Essential

Cross Reference

Functions : R.3.3.1, R.2.3.1
Use Cases : Left-Elevator Object Display, Left-Elevator 3127

AF

—

Pre-Requisites

N/A

Typical Courses of Events

@ : Actor, ® : System
0. O state 2 intPF o2 HIRLOJA Bt Display=

rol
A

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A




10. Right zF = vjE|2] Display

Use Case Right Zt = ujjE{g] Display
Actor N/A
Right-Elevator?] gAlo] meta Aite vige] ~ARgZ
Purpose . _
‘g7 9o} Displayettt.
St AojHo]E 7t AL et ALte viEe] ARF(By
Right-Elevator A2k #|4h)g Wots JIch2 Displaydtct.
Type Primary and Essential

Cross Reference

Functions : R.3.1.2
Use Cases : Right-Elevator A2&&F AAL

Pre-Requisites

N/A

Typical Courses of Events

@ : Actor, ® : System
0. © batterypack 8|S dAut=r}
. © Al4tE Z Displaydtt}.

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A

11. Left 2F = djjg2] Display

Use Case Right Zt = ujjE]g] Display
Actor N/A
Left-Elevator®] 9AleJo] ofepa AAe dfefe] 2oeg
Purpose ) )
‘g 4dto} Display3tty.
. AojHo]E 7} AU maba ALtE viE 2] ARF(By
Overview . :
Left-Elevator A== A|AHE dtojax] £ Displaystrt.
Type Primary and Essential

Cross Reference

Functions : R.3.1.1
Use Cases : Left-Elevator A==F 7| At

Pre-Requisites

N/A

Typical Courses of Events

@ : Actor, ® : System
@®. © batterypack B|¥S @ Aur=r}
®. © 7AtE e Displaystct

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A

12. Right-Elevator Object Display




Use Case Right Object Display
Actor N/A
Purpose Right-Elevator7} 24loj= HE|ES EAEA T2 HoZE Zlo|c}.
_ Right-Elevator o]-s&AAlAto] ol Al4te Az]d]o] & 2]
Overview
AR HAE HAHAA o9& Aol
Type Primary and Essential

Cross Reference

Functions : R.3.4.2
Use Cases : Right-Elevator o]% <A] AAF

Pre-Requisites

N/A

Typical Courses of Events

@ : Actor, ® : System
0. O state S wh=r}.
A. © AArE 7FS Displaygttt.

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A

13. Left-Elevator Object Display

Use Case Left Object Display
Actor N/A
Purpose Left-Elevator’l €21o]= HE|S HAEA 202 HEd% Zlo|c}.
) Left-Elevator o]sAA4toll 2Jsl Al4te Az]w]o]E Q]
Overview
A RIS ElAEo)A HoiE Zlolct
Type Primary and Essential

Cross Reference

Functions : R.3.4.1
Use Cases : Left-Elevator o]& £A] A&t

Pre-Requisites

N/A

Typical Courses of Events

@ : Actor, ® : System
0. © state S wWe=rt
O. © A4tEl 3S Displaystot.

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A

13. Right

o[t
)
nu
=3
r|m




Use Case Right & M&l HE
Actor AR}
‘Right-Elevator UJ£-of|A] Hi%% FE0OE 7MY & g AledolH Y
Purpose
A olct Aajulo]el g £2 goA P Zolck.
Overview AHE-A}7} r1ghtFloor[](Bl~lO)% =
Type Primary and Essential
Functions : R.3.1.2, R.3.2.1, R.3.4.2
Cross Reference Use Cases : Right zF & XM=l=F AAL ddzlH|o]g] T7]|A|7tF AAL

Right-Elevator o]% 4] AAt

@24 o]E|7} Up/Downt{Eof 254 %% o]gsljof gtr}.
Pre-Requisites ®LEA & (inside == True) o]ojof 3ic}.
©memberButton®] member3t2 sHQIst= Zio| M3i=l AFejjo|c}.

@ : Actor, ©® : System

O. @ A&7} rightFloor[](B1~10)S +2=

0. © HEY =0] AX|ZU(ON), AXIHOFF).

©. © movementAlgorithm© 2 rightFloor?] QElA A,

Typical Courses of Events

Alternative Courses of Events | N/A

Exceptional Courses of Events | N/A




Use Case Left = A& HE
Actor AFE-R}
‘Left-Elevator URolA HES FE0+= 7 & 3t Algol8 9
Purpose a3 Rolct, Aejwlolels A2 gAlo]A @ Zlojc
Overview AR leftFloor(](B1~10)S +2ct.
Type Primary and Essential
Functions : R.3.1.1, R.3.2.1, R.3.4.1
Cross Reference Use Cases : Left 7zt & A=iaf Alsb, Aajyolg] th7|A|7F AAF
Left-Elevator 0|5 &A] A4t
@d2]Ho]E 7t Up/DownHE0f| OJ3[jA %= o]F5lof gt}
Pre-Requisites ®EA 3 (inside == True) o]ojo} 3irt.
©memberButton®] member3t2 sHQIst= Zio| M3i=l AFejjo|c}.
@ : Actor, ® : System
Typical Courses of Events 0. ® A7} leitFloorl|(B1~10) 2
0. © HEY =0] AX|ZU(ON), AXIHOFF).
©. © movementAlgorithm O 2 leftFloorQ] QQulA ANk,
Alternative Courses of Events | N/A
Exceptional Courses of Events | N/A

I
F|m

I




Use Case Zr 5 UP H&

Actor AR}

Purpose Aejuole] QJEoA B2+ UPHE Simulate
Overview AFEAZL 745 BiElE) Foll 9l: UPHES 2t
Type Primary and Essential

Cross Reference

Functions : R.3.1.1, R.3.1.2, R.3.4.1, R.3.4.2
Use Cases : Left Zt & RAF AAL Right 2t 5 AAF ALL,
Left-Elevator o]&=%A7|Ar, Right-Elevator o]&<A]AAr

Pre-Requisites

sl 50 ulEle)7} doglofof Ficl.

Typical Courses of Events

@ : Actor, ® : System

0. ® AREAE upll(B1~10)& +E4.

®. ® ©l=9] 2o AXAHLHON), AZICHOFF).

©. © Right/Left | S2AAMO R sid 50 A2 HFict,

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A

16. 2t & DOWN HE

Use Case 7t & DOWN H&

Actor AF8-R}

Purpose Adjdoly e]FoA E=&= DownHE Simulate
Overview AFEAZE 745 wlEjE] dofl 91t DownHES H2rh
Type Primary and Essential

Cross Reference

Functions : R.3.1.1, R.3.1.2, R.3.4.1, R.3.4.2
Use Cases : Left Zt & AAF AAL Right 2t 5 AAF AL,
Left-Elevator o]&=%A7|AF, Right-Elevator o]&<A]AAr

Pre-Requisites

sl 50 ulEle)7} doglofof Ficl.

Typical Courses of Events

@ : Actor, ® : System

0. ® AREAPE down[|(B1~10)2 &

&. © HEY =0] AXHU(ON), ARIHOFF).

©. © Right/Left o]lseXAMC R T F9] AUAS HLsIT)

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A

17. Right 3] Active HE




Use Case Right 3] Active HE
Actor AR}
Purpose Adzjgole UYFo|A 2+ Right 2] Active H&
. (dajHole] YRty 7Pdstal) HES F8
Overview
oejulole] v]aHAlst B Eo] Bdst Hct.
Type Primary and Essential
Functions : R.1.1.2
Cross Reference _
Use Cases : Right = A& HE
Pre-Requisit @dz]H|o] 7} Up/Downﬂi%Oﬂ olsfjA] x| x o]&slof st}
re-Requisites _ }
4 ®=A 5 (inside == True) o]ojof atc}.
@ : Actor, ® : System
Tvoical C f Event @. ® A&A7E Right 3] Active HEZ FE0
ical Courses of Events
P @. © (member == true)2 WA=}
©. © BlZgstel SArEo] 2yst Pk,
Alternative Courses of Events | N/A
Exceptional Courses of Events | N/A
18. Left 3] Active HE
Use Case Left 3] Active HE
Actor AR}
Purpose dajHolg] YEFEOoJA F2& Left 3Y Active HE
. (dajdole] YRty 7Pdstal) HES F&
Overview
Be|ole] u]2gst v Eo] Stigst Pk,
Type Primary and Essential
Functions : R.1.1.1
Cross Reference _
Use Cases : Left & A&l HE
@%dz]H|o]E{7} Up/Downt{£of 2Js[jA] &% o]ssfjof st}

Pre-Requisites

®EA 5 (inside == True) o]ojof 3T},

Typical Courses of Events

® : Actor, ® : System

O. ® AFEAT Left 3]Y Active HHES
®. © (member == true)z HA=C}H
©. © v/t A Eo] st HY.

v

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A




@ Activity 2142. Define Reports, UI,

and Storyboards
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@ Activity 2143. Refine System Architecture

REason

@ queue @ BatteryDisplay @ st @ dowmsumon
B siza: int & battery10. JBuiton a stute. double = mA: movementAlgorithm
& direction int & batteryD3 JButton & statcistate; double) = |eftOF: eftobjectPanel
B next: int a battery0s. fButton @ gersure): double = rightOP: rightObjectPanc]
& now int & batteryD7: JButton @ setitatels: doublel void © downPressedimdex: it vaid
& inside: boolean & bauerybs: JButton ® initio it vaid
o head: node A batteryDs: JButton © wawing
o trail: nade & barceryDa: JButton = caunt: int © uen
& queue() & batteryd: Jutton @ countTimesmme: Times, coust: Intl: Int 8 mA mavementAlgorithm
@ sizel): im & battergd2- JButton & leftOP letObjectPanel
@ isEmptyll: boolean A patteryi1: jButton © movementaigorithm o right0P: rightObjectPanel
@ insertifloor. ian. el & battery8]: [Button o right queue @ upPressediindex int). vaid
® enqueueifisor int void | | & mA: movementAlgorithm @ left: queur @ initio: movementAlgarithm): void
@ ming). ing & capureQuene: queve & leftArray. boolean]]
@ maxil; nt & batterypack: maf] o nghtArray boolean{] @ memberButton
@ remoueMing; int & batteryDisplayima. movementalgorith @ upirray. bookean] = membee; boolean
o int ® e A a downArray: boolean(] 5 nb! numberButton
® printQuevel). void @ getBanenyPacka: intf] & letDP: leftObjectPanch ® memPressediwhich. int. boslean
@ getNowil: int @ calculateEneray(: int a rightO: rightObject#anel @ Initio: numberButtony void
@ getNext(): int @ setBatteryDisplaylenergy: int. floor: int): void[| @ 1E/Dir int @ hPressedi) boolean
@ getDirectiond). int o leftFloor: double @ setMemberim: hoolean): boolean
@ setDirectionl); void a rigrhtDir: int
@ setDirectionid: Int. void 8 rightFloor. double © numbersuien
@ setNowin: int): veid o n nade = floor int
@ sethlextin: it void @ geundexpindex: int, which: inci: int = inside: boolean
& compareQueued; void = mA: mavementAigorithm
@ node @ Initi: void @ numPressediingdes: Inc, which: (n1); void|
& prev. node & seileftCectPa leFtObi wid || intl: void
B num int @ serRightObjectPanelicP: rightObjectPanely void| | @ inita: movementalgorithmy: waid
& next nade & ootlefrQueusd) aueus
& nodeinum: int, prev: node, next: node) @ GeIRighIQues]): quale
@ getPreviy node @ getlefiObjectPanell): leftDbiectPanel
@ getNext(:- node @ geiRighObjectPanel(): rightObjectPanel
® getNum: int
© setPreviprev: node): void
@ setNextinext node): void
@ sethuminum: inti: void




@ Activity 2144. Define Interaction Diagrams

-down button

% downButton movementAlgorithm queus state

| 1.downPressed(index: iny)

2.getindex(index: int, which: int}

3.direction:=getDirectiony)

direction: index

4,state:=getState(}

| state: double —H

5.now:=getNow(}

now: int
g —

B.next:=getNext :
next:egetext) L 7.next:=getNumi)

| next: int

8.setDirection(direction: intj
9.setNext(next: int}

10.insert{index: int)

11.compaerQueus()

| 12 direction:=getDirection()

direction: index J

13.stare:=gerstare()

| state: double —H
14.insert{index: int) o

15 enqueue(index: int)




-up button

upButton movementalgorithm queuse state
| lupPressediindex: int)
2.getindex(index: int, which: int}
3.direction:=getDirection()
direction: index
4.state:=getStatel} =

11.compaerQueus()

| state: double

5.now:=getNow(}

now: int
g —

b.next'=getNext()

| next: int

8.setDirection{direction: im}i
9.setNext(next: int}

10.insert{index: int)

112 direction:=getDirection():

direction: index J

13 state:=getState()

i 7.next:=getNumi)

state: double

14.insert{index: int)

1

15 engueue(index: int)




-number button

numberButton

movementAlgorithm queus

| L.numPressediindex: int, which: int

state

2.getindex(index: int, which: int}

3.direction:=getDirectiony)

direction: index J

4,state:=getState(}

| state: double

5.now:=getNow(}

now: int
g —

B.next:=getNext()

| next: int

11.compaerQueus()

8.setDirection(direction: intj
9.setNext(next: int}

10.insert{index: int)

-member button

a

| 12 direction:=getDirection()

direction: index

13.stare:=gerstare()

i 7.next:=getMumi)

 state: double

14.insert{index: int)

1

15 enqueue(index: int)

% memberButton

cior

1.s:=memPressed(int which)

s: boolean

2.member:=setMember(member: boolean)

3.enableMemeber(which: int}

numberButton




® Activity 2145. Define Design Class Diagrams

© state

@ batteryDisplay

o state: double

battery10: JButton
battery03: JButton
battery08: JButton
battery07: JButton
battery06: JButton
batteryD5: JRutton
battery04: JButton

® queve

battery03: JButton

s o8 oo

°

size: int
direction: int
next: int

now: int

inside: boolean
head: nade
trail: node

battery02: JButton
battery01: JButton
batteryB1: |Buttan

mA: movementAlgorithm
captureQueue: queue
batterypack: int[]

bbb bPbEBDbEDEDED D

a

& state(state: double)
@ getState(): double
@ serState(s: double): void

@ waiting

@ count: int

@ countTime(time: Timer, caunt: int): int

® downButton

o mA: movementAlgorithm

o leftOP; leftObjectPanel

o rightOP: rightObjectPanel

@ downPressed{index: int); void

@ init(o: movementAlgarithmy: vaid

[

@ movementalgeorithm

& batteryDisplay(ma: movementAlgorithm)
@ setQueueiqueue: queue: void

PO 00O OOOCOOOOOO®O G O

queue()
size(): int

isEmpty(): boolean
insert(floor: int): void
enqueue(floor: int): void
ming: int

max(): int

removeMin(}: int
removeMax(): int
printQueuel): void
getNow(): int

getNext(): int
getDirection(: int
setDirection(): void
setDirection(d: int}: void
setNow(n: int): void
setNext(n: int): void

@ getBatteryPack(): int[]
@ calculateEnergy(): int

@ setBatteryDisplaylenergy: int, floor: int): void

8 o omoeBoaao o

B

right queue

left: queue

leftArray: boolean(]
rightArray: boolean(]
upArray; boalean(]
downArray: boolean(]
leftOP: leftObjectPanel
rightQP: rightObjectPanel
leftDir: int

leftFloor: double
rightDir: int
rightFloar: double

n: nade

Py

@ node
8 num:int
8 next: nade
@ node(num; int, prev: node, next: nade)
® getPrevi: node
@ getNext(): node
® getNum(): int
@ setPrev(prev: node): void
@ setNext{next: node): void
@ setNum(num: int): void

LN )

020 00O Q

getindexfindex: int, which: int): int
compareQueue(); void

@ upButton

o mA: movementAlgorithm
o |eftOP: leftObjectPanel
o rightOP: rightObjectPanel

@ upPresseddindex: ino: void
® init(o. mavementAlgorithm}: void

@ memberButton

o member: boolean
@ nbi numberButtan

@ memPressediwhich: int): boalean
@ Initfo: numberButtan): void

@ isPressed(): boolean

@ setMemberim: hoolean): boolean

ity void

@ numberButton

setleftObjectPanel(oP: lefrObjectPanel): void
setRightObjectPanel{oP: rightObjectPanel): void
getleftQueuel): queue

floor: int(]
inside: boolean
mA: movementAlgarithm

getRightQueue(): queus
getLeftObjectPanel(): leftObjectPanel
getRightObjectPaneli): rightObjectPanel

numPressed(index: int, which: int): vaid
enableMembertwhich: int): void
init(o: movementAlgarithm): vaid




