











Create an actor that makes rocks

Create an actor (“rock_manager”) that makes rocks at the top and bottom of the
screen. Add the Spawn Actor commands so that the rocks will be created every
0.5 seconds. If you want the distance between rocks to change every time, set
the y position of the rocks to “Random” within a certain range.

m Set conditions under which the game will end

Finally, add a Rule to the “plane” actor so that the game will end and will be reset
if the actor collides with the ground, the top rock, or the bottom rock.
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Making Flappy Bird by Using GameSalad

Flappy Bird is a mobile game developed by
Vietnamese programmer Dong Nguyen. The
game was released on the iOS App Store

in 2013 and has gained great popularity.
Flappy Bird is a simple game where the player
controls a bird, attempting to fly between rows
of pipes without colliding with them. Many
people became too deeply absorbed into this Flappy Bird (source: www,amazon.com)
game, and there was controversy regarding

copyright issues. Consequently, the servicing of Flappy Bird stopped in less than a year after its
release. Afterwards, similar games have been steadily released.

In this activity, let’s draw the elements of a Flappy Bird-like game and build the game by using a
game engine.

WLEIRGRIETELE] Black/colored pencils, eraser, water-based pen, GameSalad, scanner,
computer, Autodesk PixIr (or other similar image editing software)

Activity

n You are going to build a game where ‘the player character moves upward/downward when the
space key is pressed/released, attempting to survive as long as possible without colliding with an
approaching obstacle’. Write down the details of the game.

eg) Flying Jellyfish

Game title

Background
story

How to play
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Draw the player character with colored pencils and a water-based pen. .

Draw the ground image.




Draw obstacles at the top and bottom of the screen.

Draw the background image.




Scan your drawings and open PixIr (https//pixlr.com). Make the background transparent by
using the Magic Wand tool. Save the file in the “png” format.
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7 Replace the images of the character, ground, obstacle, background, etc. of the game built
in (Activity 4) with the new images, while leaving the logic part as it is. In this way, you can
easily make another game of the same genre by using a game engine.

End result
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Career
Exploration
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Game Developer

In the contents market, games occupy the third most important position next to
broadcasting and publishing. In the era of mobile technology, broadcasting and
publishing are getting less popular, while the game market keeps expanding as
there are various devices and ways to play games. The development of game
technology necessitates many occupations such as game planning, game
design, and game development. Moreover, the advancement of virtual reality
(VR) technology is expected to give impetus to the game industry. For the time
being, it is expected that the game industry will continue to grow in parallel with
technological developments.

@ What do they do? )

= Planning and making hardware devices for games, such as video game consoles and
VR devices.

= Creating game contents such as stories, characters, and design; planning games by set-
ting fun game rules, etc.

= Developing games by making a new game engine or using an existing one; (in the case

of online games) building and maintaining a server or operating a community.

© Occupations related to game development

Game device developer
Hardware . .

(video game consoles, controllers, VR devices, etc.)
Game Game scenario writer, character designer, background designer,
contents game planner
Game )

Game developer, server manager, community operator
development




Related majors )

cartoons & computer electric electronic

Games L ) . ) . . .
animations engineering engineering engineering

Game planning requires more than skills for game contents: it should be backed by
technological understanding in order to build games with a high standard. As games are
composite art, techniques from various fields are used. Therefore, you must understand
other fields as well. In order to become a game developer, you don't necessarily have to
major in a related field, so long as you can acquire skills quickly.

N Required aptitude )

v

= To develop new devices, you should be able to think logically, analytically, and cre-
atively.

= A curious and research-minded person is apt for the job. A spirit of cooperation is also
needed because in most cases, you work with other people. Besides, people who are
meticulous and think analytically have an advantage.

= The game development job requires an artistic sense, as well as an understanding of
and interest in IT devices.

g Expert interview

If you want to be a game programmer, an aptitude for mathematics is more
important than anything else. Let’'s assume that a game character entered
a cave. To make the scene look realistic, the light is essential. How does the
light flow into the cave? And how is it reflected? All these questions are about
mathematical calculation. Of course you also need background knowledge
about science, but you have to solve equations to calculate the path of the
light.
When you use a game engine such as GameSalad to build a game, you are
in fact using mathematical functions made by others. If you want to be a game
programmer, study mathematics hard.

Yeong-sik Park, Director of the Office of LE Development, NCSOFT
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IO A robot catapult and
a catapult game engine

Activity

Written by
Dong-man Kim (Incheon Buhyun Elementary School Teacher)

ﬁ Product overview

® Product function

This device can be used to demonstrate a game engine necessary for making a
catapult/cannon game. In order for a catapult to fire a payload to hit the target,
you need knowledge about physics, specifically about uniform motion and falling
motion. Thus, this product helps you to learn that you can make a realistic game
only if the game is based on the physical properties of the objects.

= How it works

A servomotor enables the catapult to discharge a payload and a DC motor moves
the catapult back and forth, enabling the adjustment of its distance to the target.

= Product picture

Servomotor DC motor

= Product structure

Entry

. Lego blocks
¢ A programming language for ) Material for making the
sending commands to the Arduino body of the catapult
Uno board

Entry sensor board >
Adevice for digital/analog - A rquino Uno\)xard
signal input by using

abutton and a slider.
Itis connected with an
Arduino Uno board.

Servomotor & DC motor
Output devices that receive
commands from the Arduino
Uno board
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ﬁ Production overview

= Production time : 3 hours
= Needed materials and tools

A Arduino Uno board A Entry sensor board V2 A Servomotor A Cables

A DC motor A Lego blocks A Cable ties A Disposable chopsticks/spoon

= Key production principles
Connecting an Arduino Uno board to operate a robot catapult

Load the catapult and press the button to operate the servomotor.
The catapult's arm swings 90 degrees clockwise and a payload is fired.
Measure the horizontal distance of the payload fired. Connect a DC motor
to let the catapult move back and forth. The firing distance depends on the
operational angle of the servomotor. Adjust the catapult’s position and the
servomotor angle for precise targeting. Make a game engine by coding the
catapult's movement and firing scenes using Entry. Run the game engine
and compare the firing scenes on the screen with the actual movement of
the catapult and the trajectory of the payload.

= What requires attention in production
@ Make the catapult’s arm long enough and prevent recoil when firing.
@ Install the servomotor after adjusting its operational angle to zero degrees.
© When using Entry, the Arduino Uno board must be connected to the computer via
a USB cable, and power (from a battery and/or a USB port) must be constantly sup-
plied to the catapult system.

43



SW Education Module Textbook

O Artificial Intelligence

@ Driverless Vehicles

© loT(Internet of Things)
0 Virtual Reality

® CRISPR

0 Space Launch Vehicles

@ Natural Disasters
O Smart Medicine
O Game Engines
@ Sports Statistics

SW Education Module Textbook @ Game Engines
Game Engines from Ato Z

Issued on  February 23, 2017
Issued by  Ministry of Science and ICT, Korea Foundation for the Advancememt of Science and Creativity
Written by  Gu-hwan Oh
Planned by Ji-young Park, Jong-geol Son, Hye-ja Kim (MSIP)
Yun-jeong Kim, Se-man Park, Ok-su Hong, Jae-min Han, Hye-ran Go (KOFAC)
Edited by Min-seok Lee, U-cheon Jeon
Reviewed by Jun-byeol An

Published by Doo-hui Kim
Publisher  Dongascience Inc.
Responsible editor Kyeong-ae Chang

Inquiries Software Education Center, Korea Foundation for the Advancement of Science and Creativity
Email swedu@kofac.re.kr

Phone (02)559-3841~9

Address (135-867) 602 Seolleung-ro, Gangnam-gu, Seoul (Samreung Building, Samseong-dong)
Homepage www.kofac.re.kr



Computational Thinking Map

Activity 1

23

Collect information about
games similar to Yut Nori

El

Compare the games similar
to Yut Nori

Make a game board and
define the composition of
the board

Activity 2

B

Look into the types of
geometric shapes

o

Define collision conditions
in each of the situations

1. Traditional Games

Revisited

B

Assign symbolic meanings
to game pieces and express
them as a drawing

.

Define stations to be includ-
ed in the game board and
characterize each station

3. Becoming a Game

Developer

=

Program a game that uses
a game engine, by combin-
ing images and game logic

0
Check whether the game
elements were designed
according to the back-

ground story of the game

2. How Game
Characters Move

£l

Find out how to mathemat-
ically calculate the collision
between two dots and
between two lines

Understand the 2D coor-
dinate system and mark
relative positions by using
the variables x and y

El

Choose an ordinary object
and draw its state diagram

Learn how to express the
transition of states

Activity &

2

Look into the games built
by using a game engine

i

Come up with a game idea
and compare it with similar
games

Draw game characters,
backgrounds, and obstacles

Activity 3

2

Find an ordinary object
(such as a vending machine)
that can be expressed as a
state diagram

.

Make state diagrams for
a game character, a game
screen, and a game play

B

Conceptually explain
whether or not an object’s
characteristics are easily
expressed as a state dia-
gram
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