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Detailed Design Discussions

These documents describe the overall working architecture for a project. Our example

for this section is the design overview of Balls!

1. Balls! Introduction
Balls! is a level-based, quasi-isometric, 3D puzzle game, designed to be intuitive and
addictive to play. It is based on the interactions between balls of different capabilities

on a block-based play area.

This design has been carefully thought out and refined by taking a reasoned compari-
son of other successful puzzle games. It is important to note that the game was not
designed based on this premise, but that certain refinements were made and questions
were asked based on the analysis. Where necessary, modifications were made. These
design specifications are all subject to change pending further investigation.
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2. Overview of Gameplay

The two main modes of gameplay are strategic and action.

' et-
Level success conditions are the same for both types of game and usually involve g

ting a certain number of balls to the exit.

The strategic game is more thought based and requires traditional reasoning skills A
within a fixed time limit. In the strategic game, each level is split into two phasesh.
timer runs through both phases, although for some levels it may be restarted at the

beginning of the second phase.

The first half of the first phase allows you to look at the level and the balls and blocks
you are provided with to complete the level. The second half of this phase allows you

to place the balls and blocks and tweak the starting parameters.

The second phase begins by clicking the Go button and plays out the ‘levell as perfyl(l)uro
starting conditions. You will know in advance where and when a ba.H is going to fall, s

you have time to arrange to receive it by arranging blocks. As t'he difficulty progresses,

this warning time will be less, and it may contain less information (for example, you

may not know exactly where and/or when the ball will appear).

i : . : ful
If the level success conditions are reached within the time limit, the level is su}cicess ul,
and you are given the chance to replay or continue. If you fail, you are given the

option of retrying the level.

Every now and then, both in the strategic game and the action gam.e, you .WIH gﬂet éﬂ |
special ball. Getting this ball to the exit will earn a huge bonus. This special ba. Wlf in
most cases act like a normal ball, but it is possible that it will also have properties o
one or more of the other types of ball (for example, a hot balloon).

It is possible that both types of action level will integrate well. Certainly, the latter

design features are a subset of the former.

. , , o o
A third level-design concept for the action game is continuous play, which is closer

Tetris in concept.

e
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This type of level starts in a similar fashion to the second type, but layers of blocks will
be added or removed as you progress. Initially, things progress slowly, but, as you get fur-
ther into the game, more diverse ball types and blocks will be added to spice things up.

and faster, rather like Tetris.

Because players like to have a sense of achievement, the game will have conceptual
level numbers, hased upon the number of balls saved and the score. When a level is
increased, the game becomes harder and faster. After some time, the floor size can also
be decreased to make things more difficult.

Care will have to be taken to ensure that this progression is smooth, as it was in the
Game Boy Tetris.

negligible, and the response would not need to be instant. so Internet latency would
not appear to be a problem.

3. Platforms

Initial target platforms are Windows 95/98/NT, with the possibility of a no-frills (or
few-frills) implementation on Windows CE. Two graphics engines are being developed.
The initial prototype engine will be sprite based, and the advanced engine will be
Direct3D based. The two engines will be developed in parallel to some extent, and will
probably both be in the final game. The sprite-based system would be suitable for low-
end machines or puzzle-game purists, and the Direct3D-based system would appeal to
whizzy 3D card owners. It should be emphasized here that the focus of the game is not
whizzy graphics. The graphics will be attractive and functional, but not over the top
(like those, for example, in Sentinel II).

Because of its simplicity, this design has a lot of potential for other platforms such as
the Sony PlayStation, Nintendo 64, and even the Color Game Boy, although we would
rather wait for the next-generation handheld. The development for these alternative
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would be outsourced as required. The design is such that all the platform-
the game logic, so conversion work would be easier

portion of the code could be directly reused with only

platforms
specific code is separated from

than usual, because a large pro
minimal modification. Doing so would help keep costs down.

The PC distribution will be on CD-ROM, and the others on whatever format they

natively support.

Target Audience

The target audience for this game is effe
cimilar to Tetris. While we feel that this is a very difficult task (and near impos-
design concepts are pure

ctively everybody. It is intended to have an

appeal
sible to achieve to any great degree by design), the basic

enough to allow a fair attempt.

tract enough to appeal to a wider audience than something such as

This game is abs
e next Tetris. The

Puzzle Bobble, but may be perceived as too “computery” to be th
advantage that Tetris had was that it was simple enough to fit the design on one page

and that you didn’t feel as if it were a computer game you were playing. The interface

to the hardware was forgotten and was irrelevant.

plicity with Balls!. This will be made more

difficult by the fact that it is a 3D game—which automatically labels it as a computer-

oriented game, as opposed to Tetris, which was just a game that happened to be on a
g to note that the 3D versions of Tetris did not achieve any-

It is important to try to emulate this sim

computer. It is interestin
thing like the same level of success as the original.

This may have been because a simple idea was overcomplicated before its time.

IIs! is an inherently bad idea or that it is too com-
s to be on hiding the complexity
pletely natural feeling way. This,

However, this does not mean that Ba
plex. It just means that the emphasis of design need
behind a simple interface and presenting it in a com
we think, has been achieved in the design.

4, Time Scales

Given sufficient free time, a ba
months, although this implementation would possibly contain only one of the
uld be a functional prototype.

sic, no-frills implementation could be put together in six
game-

play modes and no multiplayer mode. This wo
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If the structure of the applicati
pplication was carefully though
| . ght out, then addit
could be plugged in. The majority of time will be spent on level di;igmona1 Hece
n.

b

three programm i
o prog ers, one of these with some art skills, though this m i
ull set of enhanced features. Bnornelude the

Gi
ven 18 months, the product would be entirely complete on the PC platfo
rm.

but they do give a sli ;
ghtly more polished appearan
ment when a player reaches a certain 1€V61.PP ce and enhance the sense of achieve-

A fair
amount of groundwork has already been put in place in developing resour
ce

Basic Concepts

The fundamental idea behind i
Balls! it wi :
Tetris il alls! is that it will be a simple and addictive game of the

Ever
o ylzlemeri)t of gameplay has been examined and analyzed. There are no cases of
Ou ’t . 1 » 119 b . 65 O
ntit be cool if...” or “This would be a neat feature—it would look amazing,”

g

€p|a -

9. Why Puzzle Games Aren't as Good as They Used to Be

The ga '
e }f}; Or;l:.}s1 mdl;stry has made several attempts to follow in the footsteps of Tetris; not
em, however, have made the grade. Usually, they repeatedly fall into t};e

same traps inadvertently set up b '
p by marketing m S .
and completely overlook playability. 8 men who have dollar signs in their eyes,
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A notable example of this was the release of a puzzle game on 14 or so d?fferent plat-
forms with a huge and expensive marketing campaign and lots of magazine coverage.

The marketing man concerned was convinced that he had a sure-fire Wlnnef, wh;chA
i icated.
would match Tetris in sales. Unfortunately for him, the game was too comp 1‘cab1 :
1ti or
game of that nature must be intuitive. Some aspects of the game were not suitable

the style of game that they wanted to achieve.

Without delving too deeply into the whys and wherefores of the failure of that parti-
cular game, the main point here is that the game failed because it started with a mar-
keting concept and ended with a product. This is the wrong order. Start with a

well-designed product, and then plan the marketing.

6. Puzzie Game Appeal

For puzzle games to have a wide appeal across the sexes, a few simple guidelines
should be followed. These do not guarantee success, but it is possible that they could

help. Of course, there are exceptions (0 every rule.

Don’t Be Too Cute

Sickening cuteness doesn’t work. Contrary 10 industry opinion, girls are not ir;;er;sted
in sickly cuddly things, and neither are boys. However, an exarr.lple of whe.re this has
worked well is Lemmings (the first release only—people got a bit fed up Wl.th them
after a few releases). but this was offset by the humor within the game, which had an

altogether darker edge to it.

The cuteness was not overdone, unlike—for an example of where this has failed—Fury

of the Furries.

Avoid “Serious” Violence | o
This is quite an abstract rule. For example, Zoop fell foul of this rule by using

i ever, Lemmings,
ing. The player shot colored shapes to remove their color. How g

although violent in places, worked well because it was cartoon violence.

This worked to counterbalance Lemmings’ cuteness, although players do not want to

1 I ortun-
see their favorite cute pet die horribly. In Lemmings, players do not get the opp
ity to become attached to individual characters, because the lemmings themselves are
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anonymous, which also reduces their cuteness. In the later Lemmings games, the

graphics for the lemmings were improved, which some players felt actually reduced the
appeal of the game.

In short, if you have to be violent, make it funny.

Keep it Abstract, but not too Abstract

Tetris is a good example. It is abstract, but it can be mentally related to sliding-block
puzzles.

Some very successful games on the ZX Spectrum were enhanced sliding-block puzzles,
an example being Confuzion, which involved sliding segments of fuse wire around to
dispose of the sparks traveling along it. Lemmings is abstract to an extent: The individ-
ual lemmings are not very detailed, and character development is not attempted. Zoop
was too abstract, as was Endorfun. They bore no relationship to any other experience.
Players have to have something to mentally relate to. For the wide appeal, you have to
suspend the players’ belief that it is a computer game and allow them to imagine that
the game could be actually happening for real.

Give Rewards for Progress

In Pac-Man, the main reward apart from gaining a high score is a set of animated
sequences that occur every fifth level.

Similarly, in Lemmings, the reward is gained by reaching new and visually different
levels. Past a certain level of Game Boy Tetris, a reward animation is played. This was

a surprise, and the element of surprise is important. People appreciate rewards more if
they do not expect them.

7. Why Balls! Would Be Good

The game involves positioning a set of balls and/or blocks with varying characteristics
onto an array of blocks that affect them in different ways.

In the strategic game, the player positions the balls so that their eventual paths and
Interactions achieve some arbitrary level goal. The goal could be to get a certain num-
ber of balls into an exit location or into a certain pattern, with or without a time limit.
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There are some constraints on placing the balls, such as positioning, direction of initial

travel, and a time limit.

Once the balls are placed, they are set in motion, and the player watches the results.

This is very much a thinking puzzle game.

In both types of action game, the players are able to influence the behavior of the balls

after release, by dropping blocks to affect their path.

er to allow people to play the type of game

The three game types can be used togeth
aimed at three different types of player or

they prefer. The three types of games are
player mood.

The first type, the strategic game, is designed to have long-term appeal to the deep-
thinking puzzler. Think of it as the “crossword” mode. If they cannot figure out a level,
they can come back to it later with fresh inspiration, or they can retry the level in

action mode.

The second type of game, the level-based action game, is again designed for long-term
appeal, but this time the emphasis is on quick reflexes and fast thinking. Think of this
as the “speed chess” mode. Again, if the player cannot get past a level in this mode,
they can retry it in the strategic mode. Of course, they get more points if they complete
it in both modes. Note that the player gets points for completing a level only once per
mode: You cannot repeatedly play the same level in the same mode to bump up your

score.

nuous action game, is designed for when the player fancies a
quick blast of Tetris-type adrenaline. It is designed to allow the player to dip in for a
quick game, and then hook them into that “just one more go until T get to level 13”
feeling, before the player realizes that they have been playing for half the night. Think
of this as the “Ballstris” mode. There are no separately designed levels here; the game

just gets algorithmically more difficult as gameplay progresses.

The third type, the conti

ong-term goals. It is just a quick fix, hopefully with a killer

This mode has no 1
a multiplayer game.

addictive hook. This mode is the only one that provides
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At ; :

‘ uhndamental po.mt of the game is that the balls cannot gain in potential enerey: th
LS,I; ey 1(;elrlrlot; gain height to get a block higher than the one they are on Indif'yd, : 1at
alls will never change speed, only direction. The i . e

o . : ) . system is based on much-si ;
real” physics, with some liberties taken for the purposes of gameplay uch-simplified

Ballll's! would appeal because it can be readily related to common phenomena such
a
rolling balls or marbles. Even though the laws of physics in the game are slightly difs—

ferent from in the real world
, they are close enough ‘ .
strong advantage. ough to be readily accepted. This is a

The player is given a visual reward for completing some (or all) of the levels. Th
movement of the balls could be designed to trigger a sequence of actions tha.t caljse
;ome event. Some of these could have two outcomes—nice and nasty—depending on
| ovs./ you completed the level. These outcomes could be integrated into the level. Thi
is discussed in more detail later. (Note that the in-house level editor is being pro.duclesd

Look and Feel

zllj'le lolok and feel of the game is very important. It should be simple and not an
stacle to the game (that is, giving virtually instant access to the game itself)

A consistent theme should run throughout, and the interface should be simple and
easy to understand. Although the standard windows interface is dull, a simifaeljn
@ore harmonious approach could be used to provide familiarity. The7 other oron k
is to base the interface on a familiar piece of everyday equipmer;t This a appLOiC -
been used reasonably successfully in a number of games (usually'drivingpé):;laecs) bilst

it has the disadvantage of havin i
| o g to find a bit of everyday equipment th
is familiar with and that fits the theme of the game. yedspment fhat everyhody

The f(irmer appro?lch is the most likely here, and it is possible that a design based on a
tg:gr;;eﬁ;;i zti}rllj ;slllng t.he gam.e engine may be a good idea. As well as acting as a good
orhec O ynamics, ‘1t will also aqd consistency. This will be fine, as long as it

s mot ppear too contrived and get in the way of what the interface was trying to
achieve in the first place. Figure A.1 shows an overview of the program struzt}lurf

793
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Game Configuration Interface

SP‘OSh Screen |
n ln€.

¥
Graphics setup utility
{for troubleshooting)

v

Animated Intro
Sequence

(first time only)
Control Setup

Options Sound Setup
& F
L4

v v

Continue Stort Mew
Saved Game Game Figure A2 Slider bar.
h
v v
The pla ;
coved bame | [ Game Type player operates the sli icki '
oved Gam ame Ty P der bar by clicking on either of the buttons.
Action /
Continuous) J BlOCk A is a .
push-button switch. Blocks 1 and 3 irecti
, : are directional blocks, and bl '
' Fauee | sticky block that holds the ball. - and block 2 is a
Level Type | Action /o= Game Continuous I
= Str G .
1; Selection ’6':’;9‘/ = : ame Clicking on button A causes block 1 to become a sticky block, and block 2 b
Rewar a directional block of ’ ¢ 2 10 become
1 1 e of the same type as block 3. This wi
. s will cause the b
High Score % towards block 1 because block 2 i . . all to move
h Sc o A The ball « 1s now a directional block propelling it towards but-
- The ball will then stop on block 1, which is the new sticky block

Clicking on button B will have the reverse effect.

Key 4 Straight single Arrows indicate one way transiion.
Thi ' . . .
s particular slider bar has six settings, increasing from A to B

Straight double Arrows indicate free two way transition.

Curved arrows indicate that transition js possible, but you can only retum

@ 1o the sereen you came from

Figure A1 Balls/ Program structure.

Note that a slider bar could also be i
implemented usi - :
ball instead of the sticky block piemented using a magnetic block with a metal

The t i
N teh W(()) I\tTypes of switch block are push-button and toggle switch. The push button is
e position only for as long as there is ' |
pressure on it. The toggle switch i -
gled from the ON position to the O iti p ressed
FE : o
e Pt 3 position and vice versa every time it is pressed

8. Game Design: User Interface Elements

The user interface is split into two parts: the “game configuration” interface and the
“in-game” interface. The idea is to make these as seamless as possible.

This does not include the Windows-based graphics troubleshooting application, which
will use a standard Windows interface in case the in-game graphics are configured

badly, so that the screen cannot be viewed.
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2 Push-Button Switch (Green)
Toggle Switch {Red)
Figure A.3 Toggle and push switches.

Level Design (For Level-Based Game Modes) o N
All level types derive from a base level template shown in Figure A.4.

PHASE In

PHARE Tt

DHASE I

Figure A.4 Level template.

, , oot
The level template has two phases and a timer running through bo;h. ;he t}m:rdo?;::c
is qui ible: i hrough all phases, or it can be deactivate
is quite flexible: it can run, as shown, t 50 . o
ang or all phases. The timer can also be reset at the beginning of phase 11, if desire
1
All levels must have at least one phase. This represents the general format of all levels,

including the strategic type.

The designer is free to implement any level he or she likes, wit}} the émpha51s O;ll .
action, strategy, or any combination of both. The Balls! system is flexible enoug

accommodate both types.

i lem.
Strategic Game The strategic game is similar in mental approach to a C}lxess probhem
i i f blocks and a set of balls to place on them.
You are presented with a configuration o ' | lac ;
Some balls may already be in place. You may also be provided with a limited set o

e e
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blocks, which can be used to modify the configuration already in place. Various other
parameters such as release times of blocks and balls and initial direction of movement
may also be configurable at the behest of the leve] designer.

This configuration process may have a time limit, which is equivalent to phase “Ia”
and “Ib” in the level template. This timer can either be allowed to run through both
phases or restarted at the beginning of phase II. Phase 1 is initiated by clicking on a
Go button.

The player then watches the results of the phase I setup. If the success conditions are
met before the phase 11 time limit runs out, then the level is completed: otherwise, the
player is allowed 1o retry the level.

Action Game (Level Based) The action game will progress into a fast and frenetic may-
hem zone. The action game could have two types of levels, but, until playtesting, we
are unsure which sort of level type will be more suitable. It is possible they will both
be fine. Fortunately, the issue is only one of level design and not of programming. If
one level type isn't suitable, it can be redesigned.

The basic idea is that blocks fall from above and must be steered and rotated into posi-
tions to enable the balls to reach the target squares. The balls can either already be on
the level or they can fall from above.

If balls fall from above, the player gets some form of warning that they are coming and
where they will fall. The level designer decides the format of the information. The
player cannot steer falling balls.

Level Type I The first leve] type is similar to the thinking game, in which there is a
complex configuration of blocks with some balls already stationed on them. This level
can be split into two phases, the lengths of which are set by the designer using the
timer.

In the first phase, the player gets the opportunity to examine the block-and-ball
configuration. He does not know which blocks will be falling, but he may be informed
if any other balls apart from those already on the level will be falling,

These levels usually have two phases, but the first phase is optional for the level
designer.
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Level Type Il The second type is closer to Tetris, in that you start with a simple floor of
blocks and blocks and balls fall from above. As in the first level type, the balls cannot
be steered and you get some sort of warning as to when and where they will arrive, but
the emphasis here is on building your own structures to get the ball to the exit block,
which may not appear immediately in the level and fall in only later.

Action Game (Continuous) The continuous action game is closer to Tetris in concept, in
that there is continuous action with no respite. It is derived from action level type II,
in that you start with a flat, one-layer-thick floor of blocks. Blocks and balls fall from
above, and, as before, only the blocks can be steered. You will still get a warning as to
when and where balls will appear, although this will be algorithmically decreased as

you progress.

The difficulty increases algorithmically as time progresses. For example, new layers
will be added every so often. The time intervals between layer additions will decrease
as the game progresses, probably bottoming out at around 10 seconds (subject to
playtesting). Also, as the game progresses, the layers may get smaller—starting out at,
say, 12x12 and ending at 6x6 (again subject to playtesting). With this, there may need
=to be some way to allow re-extension of the floor space, in order to balance out the

gameplay.
Losing a ball causes a layer to be added, and saving a ball causes a layer to be removed.

Also, the interval between the arrival of new balls steadily decreases, and the frequency

of different ball types appearing increases.

In the continuous game, the target block appears at the beginning. Layers are added
from below, so the target block always appears on the top layer. It is impossible for the
lowest layer to be destroyed. Blocks may be discarded by dropping them over the edge
of the level or through the target block, but doing this too many times will incur an
added layer. It should be possible to get some sort of bonus multiplier to remove more

than one layer at once.

For the two-player game, an additional block type is required, the wormhole block
This allows blocks and balls to be sent to the other player. The wormhole block is |
used in a similar fashion to the target block, but it sends the block or ball to the other
player. Sending a ball through the wormhole block will not remove a layer, and there is
no penalty for dropping blocks through it. It can be used only once before reverting to
a normal block. If a layer that is destroyed contains any wormhole blocks, then one
extra layer per wormhole block is added to the other player’s game.

The two play modes are cooperative and competitive. The fundamental difference
between the two is in the attitude of the players. The wormhole block behavior is the
same, but the emphasis in the cooperative mode is in using them to help the other
player, rather than hinder them as in the competitive mode. For the purposes of the
high-score table, the scores of each player in cooperative mode are summed, and both
names (and a team name) are entered into the high-score tables on both machines.

Level Progression

The level design will be implemented to gradually introduce the player to all the
features of the game.

The first ten or so levels will be tutorial levels to familiarize the player with game fea-
tures and the basic ways they can be manipulated. In this set of levels, simple ball-and-
block types will be introduced.

The difficulty of the continuous action game will be algorithmically increased, proba-
bly based on a logarithmic scale.

9. Physics of Balls!

Figure A.6 shows the timing of ball movements. Note that all balls reach the center of
the blocks simultaneously.

Ball types are shown in Table A.1.
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Tab!e A.1 Ba” TypeS Wit Cietmaction Withoa Chsrricrion
Ball Types Image Properties
Normal Ball Normal The default ball. The time that this ball takes to get from =0
the center of one square to the next is one game “turn.””
Metal Ball Metal This ball will stick to a magnetic block if it is adjacent to the
magnet. If it collides with a hot block, it will become a hot ball.
Mimic Ball Mimic A mimic ball takes on the characteristics of the ball that it last =]
struck. Its uninitialized characteristics are that of a normal ball.
It can also have a limit on the number of transitions it can make
before it sticks in one form. It will always look slightly different
from the ball type it is mimicking.
Balloon Ball £ It will float across single gaps in blocks, and burst on contact ==
et with spikes. It can be blown off course by fan blocks, and does
not affect switch blocks. It does not stop on sticky blocks.
Glass Ball It it drops any distance it will break, unless it lands on a balloon ] _ .
ball or a soft black, and is resistant to pools of acid on top of Figure A5 Simple ball-block collisions.
acid blocks.
Snow Ball f% Snow it will melt after a short period of time or on coming into contact A comparable system also applies for ball-ball collisions and 90-degree ball deflections,
with a hot block. If it collides with an ice block, it will take as shown in Figure A.6.
; longer to melt. (The melt timer will be reset to new.)
Explosive Ball It will explode on dropping any distance, destroying the block
it lands on, except the soft block.
Hot Ball This ball is a hot metal ball. If it collides with a snow ball, the

snow ball will melt, and the hot ball will cool to become a
normal metal ball. The same applies for collision with an ice
block. If it collides with a magnetic block, the magnetic block
becomes a normal block.

Balls cannot change speed, except to stop. Empirically, their speed is either full speed or
zero speed. Of course, some animations (for example, rolling halfway up a slope) may
give the impression that the ball is slower, but—as far as the game engine is concerned—
all balls will reach the center of a square simultaneously as shown in Figure A.5.

Figure A.6 More complex collisions.
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The game is timed on the presumption that all balls reach the center of a block at
the same time, no matter what action they are taking at the time. This presumption
ensures that the simplified physics system deals only with the situations that are

covered in this document.

When a ball collides with a block, it should take the same amount of time to travel
from the center of the square, rebound, and return to the center of the square as it
would to travel to the center of the next square if there had been no obstruction.

As far as the physics system is concerned, no matter what size the balls appear visually,
a ball is large enough to be able to collide with a ball on an adjacent block when both
balls are in the center of their blocks. This implies that the balls’ diameter is the same
as the length of the side of the block. This will be considered true for collisions. An
exception to this rule is when the collision occurs from above (a ball dropping on
another ball); otherwise, the described behavior wouldn’t occur.

Another exception is required when balls are traveling through archways in blocks. For
these purposes, the balls will be considered to have a diameter of approximately three-
fourths of the length of a block’s side. These minor inconsistencies will not be noticed.

L

Note that no one complained that in Tetris you could rotate pieces in gaps that would
strictly be too small to allow such rotation. The game uses simplified baby physics. It is
deterministic, meaning that there can be no randomness.

NOTE
 The complex ball-block collisions above follow naturally from, and can be derived from, the simple

~ ball-ball collisions in Figure A.6, and the ball-block collision in Figure A.5.

Figure A.7 shows a ball falling from a block.

=0 t=0.5 t=1

Figure A.7 Ball falling from a block.

“——;—
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In Figure A 8, the ball falls into the redirection block, which deforms to give it room
It is then sprung out in the new direction by the redirection block. |

Figure A.8 Ball falling from a block into a redirection block.

In Figure A.9, the balloon ball floats over the single gap to land on the other block.
Note that, with this block configuration, it will then fall off the edge and land on the
X, without touching any other blocks.

t=0 t=1 t=2

Figure A.8 Balloon ball floating over a gap.

In Figure A.10, a ball falls from a block and lands on another ball, then the balls carry on.

t=0 t=1 t=2

Figure A.10 Ball-ball collisions from above.



804 Appendix A Sample Game Design Documents 805

The situations shown in Figures A.12 and A.13 are the only exception to the rule that
balls do not gain potential energy. It is resolved by defining only integral potential
energy (PE). Hence, the ball does not lose any PE until it reaches the bottom of the
slope (strictly past halfway), so it can legitimately roll back the way it came.

Figure A.11 shows a similar situation as in A.10, except that the lower ball is a balloon
ball. The ball is able to jump the gap by bouncing on the balloon ball. If the gap is two

or more units wide, the ball is unable to jump it, unless the gap is completely bridged
by balls.

t{) Many more complicated situations could be defined, but they emerge naturally from

these basic rules.

10. Blocks

Tables A.2, A.3, and A.4 describe the types of blocks present in the game.

Figure A.11 A similar collision with a ball underneath.

Table A.2 Types of blocks—Part 1

Block Types Properties

Normal Blocks If a ball hits a flat side of a block, and no other rules prevail, then it rebounds
back the way it came.

Redirection Blocks Deflects a ball by 90 degrees As the ball hits the block, it deforms to allow the

ball to get to the center of the square, and give the impression of springing the
ball away. Any block landing on top treats this as a solid block. How a ball falls

depends on the direction of approach.

In Figure A.12, the ball rolls halfway up the slope, stops, and rolls back down.

t=0 t=0.5

Figure A.12 Ball rolling up a slope. [
9 g up a siope Archway Blocks Allows a ball to go through a block. If balls go through at right angles, collision
. rules are followed as in Figure A.6.
In Figure A.13, one ball approaches down a slope, one ball up a slope. The collision Spiky Blocks Will burst the balloon ball
occurs on the slope; then the balls bounce back the way they came. |
y Ramp Blocks Balls go down but not up ramps. If they try they get halfway up and then roll

back down. If a ball hits any other side of a ramp, it rebounds as if it had hit a
solid block. If a cubic block is at the base of the ramp, preventing a ball from
rolling, the ball will become stuck (unless any other rules apply). If any block falls
onto a ramp, it will destroy the ramp, and replace it, unless the falling block is
destroyed as well.

Magnetic Blocks If the metal ball passes adjacent to the magnetic side, it will stick until another
ball collides with it. The magnet will become a normal block on contact with the
hot ball or hot block.

Starting Blocks Starting blocks may have directional arrows indicating the allowed start
directions. The starting position may appear on any flat-topped cubic block.

Figure A.13 A direct collision on a slope.
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Table A.3 Types of blocks—Part 2

Block Types

Properties

Switch Blocks

Soft Blocks

Hot Blocks

Ice Blocks

Switch blocks have a number of effects including removing blocks, opening
archways, removing spikes, controlling directional blocks, etc. llluminated is ON.
Switches can either be toggled or push buttons. Any block falling here apart from
the crumbling block will keep the switch permanently on, or toggle it in the case
of a toggle switch. The crumbling block releases the switch when it crumbles,

if it is a push-button switch. Green switches are push-button switches, and red

switches are toggle switches.

This pinker-than-pink block cushions the landing of the glass ball and the
explosive ball, so that they are not destroyed.

This block is the same as a normal block except that it is hot. It will destroy any ball
that comes in contact with it except the metal ball, which becomes the hot ball. If
the ball is the explosive ball, it will destroy the block. If the ball is the snow ball, it
will neutralize the block, causing it to become a normal block. If the ice block col-
lides with this block, it will melt, and the hot block will become a normal block. If the
magnetic block collides with this, the magnetic block will lose its magnetism.

This block is solid ice. If a hot ball comes into contact with it, the block will melt, any
block on top of it will fall, and the hot ball will cool into a metal ball. If the snow ball

comes into contact with it, it will be able to stay frozen longer. If a hot block collides |
with this, the hot block becomes a normal block, and the ice block will melt.

Table A.4 Types of blocks—Part 3

Block Types Properties

Fan Blocks This will blow the balloon ball away from the fan if it passes. If its new path is
blocked by an obstruction, the balloon ball will lodge in place until knocked out
by another ball. The radius affected is one square.

Acid Blocks This block will dissolve any ball that crosses it, except the glass ball. Any block
landing here will dissolve in the same amount of time a crumbling block takes
to crumble.

Target Blocks The object of the game is to get the balls here. This block cannot be destroyed. If

Directional Blocks

a block lands here, it will disappear after a few seconds, taking the same amount
of time it takes for a crumbling block to crumble.

The directional block allows travel in only one direction, and will propel the ball

in that direction, indicated by an arrow. A timer can allow cycling through the
arrows. If a block falls here, it will remain here and not be propelled in the
direction of the arrow.
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Block Types Properties

Crumbling Blocks V\.lil'l disintegrate on contact with any ball. It allows one ball to travel over it before
disintegrating after a short delay. If this block falls, it will disintegrate, even if it is

falling in as part of the game In this way it can be us i i
ed to trigge ith-
out covering them. oo suiehes wit

Sticky Blocks This block has a ball-shaped indentation. Any ball apart from the balloon ball will
stop dead when it hits this block. It can only be dislodged by a collision with
another ball.

Wormhole Blocks This is a multiplayer-only block, which acts in a similar fashion to the target

block,. excgpt that items sent through it will appear in the other player’s level.
Anythmg disposed of in this fashion is not counted as going through an exit block
or as being lost. It simply goes to the other player.

)

Figure A.14 describes the ball-block interactions.
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Figure A.14  Ball/block interaction table.



—

Sample Game Design Documents 809

808 Appendix A

11 Special Case Block-Block Collisions Figure A.18 shows that the wormhole block becomes a normal block. Any other block

will vanish through to the other player.
Note that all block destruction takes one game turn.

. [ Before After
Figure A.15 shows that the hot block cools to a normal block. The ice block is destroyed.

&

‘Before After

® | X

Figure A.15 Hot block and ice block.

< T To other
i s?] player

Figure A.18 Any block falling on wormhole block.

Figure A.19 shows that the acid block remains the same. The other block dissolves in

the same amount of time that it takes the crumbling block to crumble.
Figure A.16 shows that the hot block remains hot. The magnetic block cools to a

I block Before After
normal block.

Before

Figure A.19  Any block falling on acid block.

Figure A.16  Hot block and magnetic block. Figure A.20 shows that any block that isnt destroyed by the fall activates the push-

. button switch and leaves it activated.
Figure A.17 shows that the target block remains the same. Any other block will vanish

. LBefare After
through the exit.

[7«: L o

Before After

Figure A.20 Any block (except crumbling block) falling on push-button block.

Figure A17  Any block falling on target block.
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Figure A.21 shows that the crumbling block keeps the push-button switch pressed

until it disintegrates.

Before During

$ |

OFF ON

Figure A.21  Crumbling blocks falling on push-button block.

Figure A.22 shows that the ramp is destroyed by the falling block.

Before After

.
.

21X

Figure A.22  Any block falling on ramp block.

If any block falls on a ball, then the ball is destroyed in that game tick. In the follow-
ing game tick, the block/block interaction is resolved.

12. Playing the Game
This section discusses the gameplay of both the strategic and the action gameplay

modes.

Strategic Game
In the 5x5x5 level shown in Figure A.23, the player has three balls to play: a normal

ball, a balloon ball, and a glass ball.

e
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Figure A.23 A conceptual screen shot.

The objective of the level is to get all three balls in the exit. This screenshot shows
only the format of the levels; it is not representative of in-game graphics. This is
similar to one of the views in the level editor,

While you think about the ball placements a timer ticks down, limiting your thinking
time. Clicking on a ball will take it, and you can then place it on a starting cross. Arrows
will appear for the starting directions available (if any). Choose one with the mouse. You
can change your mind about the placement of any ball by clicking on it again. You can
also delay the release of a ball using a timer attached to the starting square.

Once you have placed all the balls, click on the Go button to start the balls rolling.

The level finishes when the level objectives are complete, or, in the case of fuzzy objec-
tives, when the last ball has gone, the Stop button is pressed, or a timer runs out.

When the level has finished, you get the option to retry or go onto the next one if you
completed the level objectives.
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Examples of objectives are:

> Get all the balls to the exit.
> Get at least six balls to the exit. This could be timed.
» Get the balloon ball to the exit.

» Get the balls to the exit in a certain order.

Level-Based Action Game
The incoming balls in the level shown in Figure A.24 are a hot ball and a snow ball.

Figure A.24 A conceptual screen shot.

The incoming blocks are a redirection block, an ice block, and another redirection

block.

The objective for this level is to get both balls to the exit. Any other result is a failure

condition.
The level starts when a hot ball falls in at arrow A.

The hot ball is propelled around by the arrows and strikes the ice block, B, which melts.

D—
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The ball bounces back from the melted block and is reflected back the same way by the
arrow block C. If this is allowed to continue, it will fall off the edge.

While this is happening, a redirection block falls in, which must be placed where block
B used to be and oriented so as to deflect the incoming hot ball into the target zone.

Next, a snow ball drops at arrow D, and an ice block falls in. The ice block must be
used to quickly neutralize hot block E before the snow ball reaches it.

Finally, a redirection block falls, which must be used to redirect the snow ball towards

arrow A.

This is a fairly simple level that would appear quite early on, after the introduction
and tutorial levels. Fach ball uses only one of the incoming blocks, and each is used

only once.

13. Further Embellishments

Although Balls! is designed to have a straightforward implementation on as many plat-
forms as possible, various ideas could be applied to the game to spruce up the appear-

ance.

The decision whether to do this depends on the sort of impression the game is meant
to give. The design, as described so far, is aimed at producing a Tetris-style game—that
is, abstract but recognizable, This perfectly valid approach has advantages as well as
drawbacks. The key advantage is that there is nothing getting in the way of the game-
play, but it means that the gameplay has to be perfect. The key disadvantage is that it
may be considered too spartan for magazine reviewers. (Most game players probably
wouldn’t care, but, unfortunately, the state of the industry is that reviewers mainly
ignore gameplay if the product isn’t graphically and sonically showy, and good reviews
mean good sales no matter how well it plays.) Increasingly, however, graphics also
have to be damn good, especially with the advent of 3D cards. There really is no

excuse any more.

Lemmings is an example of a game in which embellishments worked well. We think
that a similar approach should be taken here.
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Every fifth level could be a special level that will provide light relief.

We have two ideas for this. The first is that additional tasks have to be completed in
order to get a graphical reward. This is the more complicated option. A simpler option
would be to replace the balls with special objects, such as small furry animals, cars,

sports balls, and so on.

As an example for the first option, some embellishments could be:

» Growing some flowers

» Turning an Archimedian screw

» Boots kicking something

» Hammers hitting something

» Sending a message to aliens

» Building space rockets and launching them
» Rescuing a kitten from a tree

» Setting off a flock of birds

» Disturbing a hive of bees

» Making a sandwich

» Building a dog kennel for a puppy

» Causing or preventing nuclear holocaust

» Baking a cake

» Choosing between Heaven and Hell for a departed soul
» Milking a cow

» Ringing a bell

» Opening or closing a book

» Lighting a candle

» Exorcising a ghost

» Rescuing a test beagle

Sample Game Design Documents

> Squashing a goose-stepping dictator
» Releasing some balloons
> Hatching an egg

> Setting off fireworks

If an event requires more than one action to trigger it, then the previous levels should
give the player a warm-up for what is expected.

For example, the case of an exorcism requires a bell, a book, and a candle, and the
levels could progressively build up to this exorcism in the following manner:

> Level (n-3) Ring a bell.
» Level (n-2) Open a book.
» Level (n-i) Light a candle.

» Level (n) Exorcise a ghost.

We'll briefly explain how some of these ideas could be implemented.

The First Option

This is the more detailed option, with special bonus functionality built into the levels.
Here are some examples.

» Contacting aliens—There would be five Tannoy-style loudspeakers arrayed around
the screen, with switches linked to them. The object of the level is to get the balls
to activate the switches in the correct order to play the five-note alien contact
message from Close Encounters, and get them all into the exit. If the message is
correct, a UFO {flies down and buzzes around the screen before landing. The
occupant (a gray) will get out, wave at you, and then get back in and fly off.

» Baking a cake—This level presents a system of delivering ingredients (custard,
sugar, chocolate, butter, and cream) down a ramp into a cooking bowl. The ingre-
dients are placed on top of crumbling blocks, and, when the blocks are destroyed,
the ingredients fall onto directional blocks that propel them into the bowl. The
catch is to avoid losing balls in the same way. If you succeed in baking a cake
without losing any balls then you get to see the cake rise.

815
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» Rescuing a kitten—A Kkitten crawls around the level chasing after the balls. Avoid
crushing the kitten and keep it safe. If possible, lead it to a cushion so it can fall

asleep.

The Second Option

For the second option, replacement graphics for the balls could be rewards for every
tenth level. This would require much less work than the first option and would be
more suitable for multiplatform release.

Some examples could be:

» Sports balls

» Small furry animals
» Alcohol (bottles and cans)
» Cars

» Cakes

> Vegetables

> (Insects

» Planets

» Ghosts and monsters
» Fruit

> Lemmings

» Wild West

» Robots

» 1950s Sci-Fi

» Fish

> Types of cheese

» Livestock

» Rodents in “hamster-balls”




