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Elevator Simulator Use Cases

Use Case: Elevator Control System Centralized (Simulation)
Primary Actors: Elevator Control System (ECS), Elevator, Elevator User
Stakeholder and Interests:

Elevator User - wants the elevators to get them safely to their destination by behaving as expected
Precondition: Elevators installed and all parts function. (Simulator needs nothing to start)
Success Guarantee: Elevators moves rider to desired location timely.

Main Success Scenario:

1.

9.

10.

User calls elevator by pressing either up or down button it lights up when pressed, floor marked as need-
ing service by ECS.

ECS picks the elevator that will reach the user the fastest (either floor is on route to a current elevators di-
rection or elevator is stalled closer, elevators that are not on route to the floor fulfilling a request will re-
spond last).

Elevator reaches requested floor, illuminated button turns off and floor is unmarked by ECS, bell rings
and doors open for 10 seconds

Users may leave or enter elevator.

Once the door closes the elevator will proceed to selected floors (once selected) or continue to other re-
quested floors.

As floors are passed elevator display is updated to display current floor and ECS is updated.
If requested floor on route is marked requested fulfill that request as per step 3.

Once elevator reaches one of the selected floors unselect that floor and open doors, ring bell and open
door for 10 seconds.

Proceed to all selected/requested floors until all selected floors have been unselected.
If nothing to do wait for request or selection.

Extensions:

3,8a. User wants elevators doors to close faster or stay open longer

3,8al. User can use control buttons located in elevator cab.
3,8ala: User presses open door button
3,8alal. Door stays open longer than default time
3,8alb: User presses close door button
3,8albl. Door closes faster than default time



3,8Db.

3,8c.

*a.

*h.

*C.

Door in obstructed when closing
3,8b1. Control system stops door from closing and opens it.

3,8b2a: This happens repetitively in a short period of time.

3,8b2al. Warning sound played and elevator display shows a warning.
Elevator receives "Overload" alarm signal when cargo load exceeds capacity.

3,8cl. Elevator does not move, audio and text display presented to passengers asking load to be re-
duced. Once reduced elevator will attempt to move again.

Elevator receives "Help" alarm signal (User presses "Help" button)
*al. Passenger is connected to building safety service through voice connection.
*ala: 5 seconds elapses with no response
*alal. 911 emergency call is placed
ECS receives "Fire" signal from building/elevator itself.
*b1. Elevator moves to safe floor, audio and text display informs passengers of emergency.
Elevator receives "Power Out" alarm signal.
*c1. Elevator moves to safe floor, audio and text display informs passengers of emergency.

Use Case: Elevator Control System Distributed (Simulation)

Primary Actors: Elevators, Elevator User

Stakeholder and Interests:

Elevator User - wants the elevators to get them safely to their destination by behaving as expected

Precondition: Elevators installed and all parts function. (Simulator needs nothing to start)

Success Guarantee: Elevators moves rider to desired location timely.

Main Success Scenario:

1. User calls elevator by pressing either up or down button it lights up when pressed, signal is sent to all ele-
vators that floor was called containing the floor number and direction.

2. All able (determined by elevator itself) respond to call. Elevators run a routine to determine when this
floor is visited based on the elevators current state and what order floors are visited.

3. An elevator reaches requested floor, illuminated button turns off, signal is sent to all elevators that this
floor has been visited, other elevators update state (i.e respond to other calls), bell rings and doors open
for 10 seconds.

Users may leave or enter elevator.

5. Once the door closes the elevator will proceed to selected floors (once selected) or continue to other re-
quested floors.

6. As floors are passed elevator display is updated to display current floor, elevator also updates internal
state.

7. Once elevator reaches one of the selected floors elevator updates internal state (direction and removal of
visited floor from stack) and open doors, ring bell and open door for 10 seconds.

8. Proceed to all selected/requested floors until all selected floors in elevators internal state have been vis-
ited.

9. If nothing to do wait for request or selection.

Extensions:

3,8a. User wants elevators doors to close faster or stay open longer

3,8al. User can use control buttons located in elevator cab.
3,8ala: User presses open door button



3,8alal. Door stays open longer than default time
3,8alb: User presses close door button
3,8albl. Door closes faster than default time
3,8b. Door in obstructed when closing
3,8b1. Control system stops door from closing and opens it.
3,8b2a: This happens repetitively in a short period of time.
3,8b2al. Warning sound played and elevator display shows a warning.
3,8c. Elevator receives "Overload" alarm signal when cargo load exceeds capacity.

3,8cl. Elevator does not move, audio and text display presented to passengers asking load to be re-
duced. Once reduced elevator will attempt to move again.

*a.  Elevator receives "Help" alarm signal (User presses "Help" button)
*al. Passenger is connected to building safety service through voice connection.
*ala: 5 seconds elapses with no response
*alal. 911 emergency call is placed
*b.  Elevator receives "Fire" signal from building/other elevators/itself.
*b1. Elevator moves to safe floor, audio and text display informs passengers of emergency.
*c.  Elevator receives "Power Out" alarm signal.
*c1. Elevator moves to safe floor, audio and text display informs passengers of emergency.

Elevator Simulation Design

UML Class Diagrams

Centralized System
See a3UMLdiag-png
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Sequence Diagrams

Success Scenario 1
All at once elevator request. See seql.png
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Success Scenario 2

Midway elevator request. See seq2.png



HandleFloorRequestEvent()
HandleFloorRequestEvent()

2 @ :
s . Ey
g
L =
i g
5
g
i
2
i
E
- - 2|
=1 = MT;
£ E o
2 g 2 8
b bl e
% W gl 2
i i 3%
El E 2 &
= E B g
g g g
& 3 - sl 8
° ° 5 2l e 5
2 2 g T g
9 K ] ol z_ o
) T T (= 2| o]
= E 2 g £l €[] & =
o " I al 8| g | 2 =]
<] E £ 5 3| &y 2
. Ew | Ey Sl Sy 2 Ey O] |8
g g
o T 3 ol
[ T
2 2 g
§ 5 2
2 > ]
g g o
2 € 2 £ 5
o o < °
2 3 2
= 2 - 2 . 2 - a 2
1 2| 2 T % 1 2| 2 3 2| 2| = " 5
g 5| § =R} £ gl § £ g Gl i} 2
g 2| 8 g 3 g 8| 8 g 2l gl 2 3 i
g I i g g I g I g 3
i 8|l 8l % i i gl 8| 5 7 8| 8 = r 2
g 11 g F | I I g 3l 3l g i
g 2| 4 g 2 d d g 23l d g ¥
=4 gl p 2 = = gl g 2 -4 0 ) - g
g 3 8 3 g g 5| 3| T g 5| 5| § H
€ - ozl & - & € - & - € - zlzlw = g
S T gl g5 I g H T g 9 5 3 s T g8 3 Fy
S 3 2 5 i 5 3 2 5
5 g ¢ g i & 5 i g g8 & & T 8 8¢t 2 ¢
& b g c 3 8 3 =
— s e 2l 2 &M 2 S s 3 2 2 2 &M @ =M e 2 2 g oEh e £
= B s[| £ 5 5] 2 E H HIERE HIB R R RIS 3
s 5 21138/ 3 3|2 5| 3 H 21338/ 3|2 51 a8 %5 5|83 2
2 I Sly 2| & ¥y Y2 £ Sly 2| & §y© Elv S|y 2| g &yS|y2
Bl Lo Ely o Cly =] 3 Sy By T By STy ClwE[E CSly Oy T Cly=El ==y Uy Ely oy
L =
w 2
5
g
ol
T = 2|
= g
5 €
g 5
[} 5
s 7
E 8
3| = 2l 2 g
g zl g ¢
4 5 5 § H
g al @ & 2
[ g &l & 2
— % 8 8 8 2
7 9 3 s 5
2z g g 3 g E]
B ——,——,——— Sl L ——— ——_———Y——————————HH EE-HG]WA--HH-R
i F 8 8| &
H 3 HE
E] 2 I B ®
El £ Bl BB
g 2 R
g E
T Sbal 8
3 i
A & 2
2| 2 3| 5] ©
o 2 2 2
HE 2| 2| 2
N e B - L i - B E B Bl e EH; [;}.L
8 &
g 8
2| £ g <
g B E E
2 2 E E
£ EE Bl Bl
= 2 2
@ c c g g
5 § 2 2
£ £ " o
E E g g
s 5 g g
I oo E 2 [ &
o<y g
El 2
AL s T L
2 U
Ej

Obstructed Door

See safseqobs.png
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Safety Scenar
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Safety Scenario: ""Overload™ Alarm
See safseqover .png
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.!/ -\\'\.
Passenger

Passenger | Elevator |

Presses

| Elevator |

| Elevator ‘ ‘ Elevator | ‘ HelpButton

help: button

<

Nutif}robsewersﬂHEIpButtnnEuent]l

>

| HelpProceedure()

| Elevator ‘ ‘ Elevator | ‘ HelpButton

Safety Scenario: "Fire" Alarm
See safseqfire.png

4/ \-

Passenger
]

Elevator

| Presses fire Ii::utl:cm

Elevator

Elevator

FireButton

|

Passenger ‘
O Elevator

rd

\-.

_' NotifyObservers('FireEvent}

< NotifyObservers(FireEvent)

HandleFireEvent()

| HandleFireEventl)

]

Elevator |

Safety Scenario: ""Power Out™ Alarm
See safseqgpower .png

NotifyObservers(FireEvent)

:I
Elevator |

HandleFireEvent()

‘ FireButton



PN

Building

1

Elevator Elevator Elevator

NotifyObservers(PowerOQutEvent)
-

MNotifyObservers(PowerOutEvent)

\J

NotifyObservers(PowerOutEvent)

Y

HandlePowerOutEvent()

HandlePowerQutEvent()

;:I

HandlePowerOutEvent()

Bu?@ Elevator Elevator Elevator

./ \\

State Diagrams

State Diagram Elevator
See cevstate.png

State Diagram ECS
See ecsstate.png
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Requirements Traceability Matrix

Return to nermal operation after resolving emergency

I did a bad job on this but got no comments from the TA that marked me if you could just direct
me to the readings if you remember for the Traceability Matrices because | feel like | read all | need to

know on them but | don’t know what I’m missing.

Requirement ECS | Elevator | Buttons | Passenger
R1: Dispatch nearest elevator when called O O O
R2: Assign requested floor to elevator O O
R3: Open door upon reaching the destination floor a
R4: Close door after a fixed time or manually O O
R5: Handle elevator overload O
R6: Handle emergency situations O O O




