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A company intends to build a two-floor office building and equip it with an elevator. The
company wants you to develop an object-oriented software-simulator application in Java
that models the operation of the elevator to determine whether it will meet the company’s
needs. The company wants the simulation to contain an elevator system. The application
consists of three parts. The first and most substantial part is the simulator, which models the
operation of the elevator system. The second part is the display of this model on screen so
that the user may view it graphically. The final part is the graphical user interface, or GUI,
that allows the user to control the simulation. Our design and implementation will follow
the so-called Model-View-Controller architecture we will learn about in Section 13.17.

The elevator system consists of an elevator shaft and an elevator car. In our simulation,
we model people who ride the elevator car (referred to as “the elevator”) to travel between
the floors in the elevator shaft, as shown in Fig. 2.22, Fig. 2.23 and Fig. 2.24.

The elevator contains a door (called the “elevator door”) that opens upon the elevator’s
arrival at a floor and closes upon the elevator’s departure from that floor. The elevator door
is closed during the trips between floors to prevent the passenger from being injured by
brushing against the wall of the elevator shaft. In addition, the elevator shaft connects to a
door on each floor (referred to as the two “floor doors™), so people cannot fall down the
shaft when the elevator is not at a floor. Note that we do not display the floor doors in the
figures, because they would obscure the inside of the elevator (we use a mesh door to rep-
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opens concurrently with the elevator door, so it appears as if both doors open at the same
time. A person sees only one door, depending on that person’s location. When the person
is inside the elevator, the person sees the elevator door and can exit the elevator when this
door opens; when the person is outside the elevator, the person sees the floor door and can

enter the elevator when that door opensl.

The elevator starts on the first floor with all the doors closed. To conserve energy, the
elevator moves only when necessary. For simplicity, the elevator and floors each have a
capacity of only one person.2

The user of our application should, at any time, be able to create a unique person in the
simulation and situate that person on either the first or second floor (Fig. 2.223). When cre-
ated, the person walks across the floor to the elevator. The person then presses a button on the
floor next to the elevator shaft (referred to as a “floor button”). When pressed, that floor
button illuminates, then requests the elevator. When summoned, the elevator travels to the
person’s floor. If the elevator is already on that person’ floor, the elevator does not travel.
Upon arrival, the elevator resets the button inside the elevator (called the “elevator button”),
sounds the bell inside the elevator, then opens the elevator door (which opens the floor door
on that floor). The elevator then signals the elevator shaft of the arrival. The elevator shaft,
upon receiving this message, resets the floor button and illuminates the light on that floor.

Occasionally, a person requests the elevator when it is moving. If the request was gen-
erated at the floor from which the elevator just departed, the elevator must “remember” to
revisit that floor after carrying the current passenger to the other floor.
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there is one) exits. If a person neither enters nor requests the elevator, the elevator closes its
door and remains on that floor until the next person presses a floor button to summon the ele-
vator. When a person enters the elevator, that person presses the elevator button, which also
illuminates when pressed. The elevator closes its door (which also closes the floor door on
that floor) and moves to the opposite floor. The elevator takes five seconds to travel between
floors. When the elevator arrives at the destination floor, the elevator door opens (along with
the floor door on that floor) and the person exits the elevator.

The application user introduces a person onto the first or second floor by pressing the
First Floor button or the Second Floor button, respectively. When the user presses the
First Floor button, a person should be created (by the elevator simulation) and positioned
on the first floor of the building. When the user presses the Second Floor button, a person
should be created and positioned on the second floor. Over time, the user can create any
number of people in the simulation, but the user cannot create a new person on an occupied
floor. For example, Fig. 2.22 shows that the First Floor button is disabled to prevent the
user from creating more than one person on the first floor. Figure 2.23 shows that this
button is reenabled when the person rides the elevator.

1. Most people do not consider this when riding an elevator—they really think of one “elevator door,”
when in reality, there is a door in the elevator and a door on the floor, and these doors open and
close in tandem.

2. After you have studied this case study, you may want to modify it to allow more than one person
to ride the elevator at once and more than one person to wait on each floor at once.

3. To create portions of the graphics for the elevator simulation, we used images that Microsoft pro-
vides free for download at msdn .microsoft.com/downloads/default.asp. We cre-
ated other graphics with Paint Shop Pro™ from Jasc® Software.
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Fig.2.22 Person moving fowards elevator on the first floor.
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Fig. 2.23  Person riding the elevator 1o the second floor,
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shown in Fig. 2.22, Fig. 2.23 and Fig. 2.24. At various points in time, the screen should dis-
play a person walking to the elevator, pressing a button and entering, riding and exiting the
elevator. The display also should also show the elevator moving, the doors opening, the
lights turning on and off, the buttons illuminating when they are pressed and the buttons
darkening when they are reset.

The company requests that audio be integrated into the simulation. For example, as a
person walks, the application user should hear the footsteps. Each time a floor or elevator
button is pressed or reset, the user should hear a click. The bell should ring upon the ele-
vator’s arrival, and doors should creak when they open or close. Lastly, “elevator music”
should play as the elevator travels between floors.
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