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Agenda

m Introduction to game mechanics - history,
definitions and basic concepts

m Gameplay — progressive and emergent
Core mechanics

Resources, simple and compound entities
Events, processes, and conditions
Internal economy of games

Using random numbers in games
Examples
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What Is the first designer job? “=,
5
m RULE: First job is to design the primary gameplay mode
II::::::::::::Ir______________l|
4 ) Inputs :L INTERACTION :; Actions i
o MOPEE T CORE
y T cAMERA e ' MECHANICS
9 ) Outputs x MODEL l' ChallengesII
\L J |
| User nreRFaces ) caverLar)
L ____GAMEPLAY MODEy __ _ _ !

m Only AFTER the primary gameplay mode — details of its Ul

m Gameplay modes typically share a number of Ul features,
so it's best to define all the modes before you begin Ul

m In case of many modes - wait until you have planned the
game structure and game moves from mode to mode

Design of computer video
games

6. Gameplay and core mechanics a4



" J
Better gameplay — true fun

Gameplay comes first

Get a feature right or leave it out - it is far worse to ship
a game with a broken feature than to ship a game with a
missing feature

Design around the player - you must examine every
decision from the player’s point of view

Know your target audience - different groups of players
want different things - for any group, know what they want
and what they think is fun, and then provide it

Abstract or automate parts of the simulation that
aren’t fun

Strive for harmony, elegance, and beauty

Design of computer video
games 6. Gameplay and core mechanics 5
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Hierarchic challenges

Mission

Sub-missions

Atomic challenges

Implicit challenges Explicit challenges

Design of computer _
video games 6. Gameplay and core mechanics 6
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Challenges in an action-adventure game 1/3

WIN THE GAME

l’ Complete
| Levell

i |
1. Find Item 2. Solve Puzzle 3. Defeat Level
Mission Mission Boss Mission

- ™ - B - =y

— Win Fight —  Win Fight — Win Fight

e - N > N >

I Sol ) I ) il Expl )
i olve || .. i xplore

Puzzle ] Win Fight ) Maze

| ] I Sol ) [
— Find Item — Ffz:li | DEFEAT

\ / \ ) L LEVEL BOSS
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Challenges in an action-adventure game 2/3

Complete
Level 2

| |
1. Win Big Fight 2. Destroy 3. Defeat Level
Mission 0Object Mission Boss Mission

" -~ B
, Solve Bargain
L Find Item ‘ | Successfully |
— Win Fight —  Win Fight u F?I.I:I]EI;FE
*' Win Big | _' Destroy _r DEFEAT
Fight | __Object LEVEL BOSS
L

Gray boxes indicate the challenges the player faces simultaneously
at one particular moment.

Design of computer _
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Challenges in an action-adventure game 3/3

‘ [’ Complete ]

L Level 3

| |
[ 1. Solve Puzzle J [ 2. Rescue NPC J [ 3. Defeat Final ]

Mission Mission Boss Mission

- b A i A
= Win Fight —[ Find Item = Win Fight

L9 r r . o
—  Win Fight —[ Win Fight — Win Fight

L o r e .
{ Solve | ‘[ Rescue | __r DEFEAT

Puzzle | NPC ) h FINAL BOSS
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Hints

m The topmost level includes the victory condition for the
entire game

m Present the overall victory condition explicitly

m Teach the player explicitly how to meet the atomic
challenges:

by game’s tutorial levels
by self-explanatory gameplay and controls

Design of computer
video games 6. Gameplay and core mechanics 11
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Absolute difficulty depends on:

m Intrinsic skills required — needed to surmount the
challenge if you give the player an unlimited
amount of time to do it. Varies for:

Physical tasks — archer game, shooting
Mental tasks — sudoku, trivia
Combined tasks

m Stress - measures how a player perceives the effect
of time pressure on his ability to meet a challenge
requiring a given level of intrinsic skill. Stress In:

Tetris — to complete the task under time pressure
Golf - ?

Design of computer
video games 6. Gameplay and core mechanics 12
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Intrinsic skills vs stress for tasks

A

@ Golf @ Cardiac Surgery
@ Chess

@ Real-Time Strateqy Games

@ Adventure Games

@ Action-Adventures

Intrinsic Skill (independent of time pressure)

@ Tic-tac-toe @ First-Person Shooters

Stress (the effect of time pressure)

Design ot computer
video games 6. Gameplay and core mechanics 13
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Physical coordmatlon challenges
m Speed and reaction time ~ [“eVp 2
1 Pong

[ Tetris,
1 Candy Crush...

o ACCUFaCy and precision PRECISION VS ACCURACY

m Intuition for physics . . . .
1 simulators @ @

X Precision X Precision v Precision
Jf Accl ra::l.-' W Arouracy X Accuracy W ACouracy

m Timing and rhythm
1 Dance Dance Revolution
1 Guitar Hero...

m Combination moves

Design of computer _
video games 6. Gameplay and core mechanics 14
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Mental challenges 1/6

m Logic and mathematical challenges
1 Hint: do not make puzzles that can only be solved by trial and error

m Time pressure - discourages careful strategic thought and
In 15

Instead encourages direct, brute-force solutions (e.g.,
seconds to get through a host of enemies and disarm a bomb)

challenges

Design of computer
video games

Factual knowledge challenges # conceptual reasoning

6. Gar

Majority Say Video Games Improve Thinking

Mearly two-thirds of U.S. adults think some or most video games
help players develop problem-solving and strategic-thinking skills.
Almaost half of adults believe some or most video games promote
teamwork and communication among players.

Percentage of U.S. Adults Who Say Video Games
Develop Certain Skills or Traits

Problem-solving and 4%

strategic thinking

Teamwork and
communication

Sourca: Masve Duggan, *Gaming and True for most oF Some games .
Gamers,” Pew Resaarch Camar, Dac. 15, Mot true for most games
neptayanacarermeshanics Unsure

15
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Mental challenges 2/6

. Matchstick Puzzles - #2
m Lateral thinking puzzles —

related to conceptual e
reasoning puzzles, but ' ‘ i
they add a twist: The

terms of the puzzle make it

clear to the player that g ol v i
what seems to be the - T
obvious or most probable

solution is incorrect (or the

necessary elements to

achieve the obvious > ﬁﬁlﬁlﬂ?ﬁi?ﬁ:ﬁ‘;’f‘“‘s S ﬁilil’%:ﬁi;‘tﬂtﬂ:”d‘“°
solution are unavailable). ]

Design of computer .
video games 6. Gameplay and core mechanics



" EEE———
Mental challenges 3/6

m Memory challenges - test the player’s ability to recall things
that she has seen or heard in the game

BEe
mine

nf - @zc:

C 4k 3F HE 3

Design of computer _
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Good ways to improve your memory

FOOD ACTIVITIES
A
Matcha
‘ S
(Green Tea) '3 e il‘
Coffee ‘ g
Engagement in Life Listen To Learn New
) & Surroundings Music Information
Grass-Fed
Beef
Bd SeNtiof Quick Mental
E Exercises
Blueberries & C.
Acai Berries acao *
Beans
L4 ’ o= = Puzzie Games
Greek Quinoa
Yogurt B
HEALTHY BALANCED Sti';'ate
LIFESTYLE 5 Senses
Eggs h.l ﬂ'h
Get Solid Rest Take Up New
Sports & Hobbies
EXERCISE
o
Regular Physical Short Walk
Activity Breaks

Source: https://ticsyformacion.com/2012/01/16/como-funciona-la-memoria-infografia-infographic-health/
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Mental challenges 4/6

m Pattern recognition challenges - test the |
player’s ability to spot visible or audible = =
patterns or patterns of change and -
behavior — Brain Spa

m Exploration challenges
spatial awareness challenges

locked door - any obstacle that prevents the player from
proceeding through the game until he learns the trick for disabling it

traps
mazes (labyrinths)

llogical spaces - areas do not relate to each other in a way that the
player might reasonably expect

teleporters
hidden objects — e.g. Easter eggs (hidden in obscure locations)

Design of computer
video games 6. Gameplay and core mechanics 19
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Video

m STRAMAG (STRAtegic MAnagement Game) Maze -
https://www.youtube.com/watch?v=q xkshEe4RU&index=3
&list=PLs4ZK9XA|RXpROICNQ1kdDR8SFpH-itmY

> »l ) 1:54/2:42

Design of computer _
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https://www.youtube.com/watch?v=q_xkshEe4RU&index=3&list=PLs4ZK9XAjRxpROiCNQ1kdDR8SFpH-itmY

Mental challenges 5/6

m Logistics - supporting troops Iin the field and
bringing fresh troops to the front lines

m Conflicts
m Strategy # Tactics

SIRATEGY

TACTICS

Design of computer
video games

6. Gameplay and core mechanics
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Mental challenges 6/6

m Survival / defending
m Stealth - the ability to move undetected
m Economic challenges

1 Accumulating resources
1 Achieving balance

Design of computer
video games

6. Gameplay and core mechanics
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Gameplay types

m Progressive gameplay
m Emergent gameplay

m Mixed gameplay — both progressive and
emergent

Design of computer
video games 6. Gameplay and core mechanics
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Progressive gameplay

m Refers to video game mechanics in which the designer sets
a course of action that a player must complete to move
forward in the game

m Used for majority of games thanks to its solid storyline

m Depends on checkpoints that a character must reach to
advance to the next level, and vary according to the game
genre:

In action, adventure and RPG - defeating the level boss
In puzzle games — solving a sequence of puzzles
In racing games — finishing given track/route

m Designers know the course a game will take, so they can
build a much deeper and more complex story around that
course

Source: https://www.techopedia.com/definition/27044/progression-gameplay

Design of computer
video games 6. Gameplay and core mechanics 24



" J
Emergent gameplay

Refers to video game mechanics video game mechanics
that change according to the player's actions

Includes a number of relatively simple decisions that a
player must make leading to more complex outcomes

Can also be created by adding multiple players to the same
game environment and having their individual actions
Impact the overall game narrative — like in The Sims

As well, more complex Al capable of impacting the storyline
In unpredictable ways can be used instead more players

Becomes more and more popular as online gaming
platforms offer more opportunities to create a complex
gaming environment with simple gameplay mechanics

Source: https://www.techopedia.com/definition/27043/emergent-gameplay

Design of computer
video games 6. Gameplay and core mechanics 25
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Progression vs emergency

m Pro’s and con’s?

m Some RPG allow actions to impact narrative significantly.
More fun/immersion?

m Defenders of emergent gameplay want games where
random players actions affect both the story and the game
world, leading to unlimited possibilities compared to the
outcomes of progressive gameplay. +/-?

I
I
I
I
l Player
I
I
I
I

|
I
Design of computer |
I
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Saving the game

m Saves a snapshot of a game world and all its particulars at a
given moment so that the player can later load the same
data and play the game from that point

m Reasons:
Play break - players leave the game and return to it later
Recovery from disastrous mistakes — e.g., the death of the avatar
Exploration of alternate strategies of playing

m Techniques:
DB
Serialization
m Policy:
Auto-save
Administered save

Design of computer
video games 6. Gameplay and core mechanics 27
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How gameplay Is generated?

m RULE: First job is to design the primary gameplay mode

I, \ |
C D\ 11 1! . |
Inputs it INTERACTION | ;1 Actions "» CORE
Ry o= li " MECHANIC
< ‘- CAMERA |« W RuLEs
Outputs 11 MODEL "' Challenges', | UFEEUENANCN
\ / 11\ y I: :I
| L USER INTERFACE 7 1| GAMEPLAY !
L _ ___ GAMEPLAY MODEy _ __ _ !
m The gameplay mode i includes Ul and gameplay i
m Gameplay is generated by core mechanic
m Core game mechanic is implemented by the game engine
m Core game mechanics implement the rules
m _The core mechanics sends triggers to the storytelling engine

Design of computer video

games 6. Gameplay and core mechanics 28
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Core game mechanics

m Definition: The core mechanics consist of the data and the
algorithms that precisely define the game’s rules and
Internal operations.

m Example: The rules of Monopoly are less than three pages,
but are not sufficient to build a computer game. To properly
specify the core mechanics of Monopoly, you should include
rules plus prices of each of the properties, the different
amounts of rent, money, the layout of the board, and the
effects of all the chance and Community Chest cards.

Design of computer

video games 29
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Functions of core mechanics 1/2

m Operate the internal economy of the game - specify how
the game or the player creates, distributes, and uses up the
goods on which the game bases its economy

m Present active challenges to the player via Ul, as the level
design specifies:
Active challenges are those governed by mechanics

Passive challenges (e.g., a chasm that the avatar must
jump over), don’t have mechanics of their own

) ) B )
.. BN 7 )

&
4.094e136 DPS (idle) 1.816e5 Hero Souls

1.981e135 Click Damage Ascend for +238236 |

istance as Amenhotep prepares the incantation
that will destroy this universe. "Whenever
you're ready,” he says, with arms crossed,

Design of computer - % S| tapping his foot.
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Functions of core mechanics 2/2

Accept player actions from Ul and implement their effects
upon the game world and other players

Detect success or failure in all challenges in the game +
termination conditions of the game

Operate the artificial intelligence of NPC

Switch the game from gameplay mode to another mode
keeps track of modes
updates gameplay
signal Ul engine to update Ul

Transmit triggers to the storytelling engine

Design of computer
video games 6. Gameplay and core mechanics 31
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Real-time vs turn-based games 1/2

m Turn-based games - most played on a board

Players play in turns

In a turn-based game with no artificial opponents, the core
mechanics remain idle while a player takes his/her turn

In a turn-based game that does have artificial opponents
or NPCs, the mechanics don’t remain entirely idle between
turns because they must compute their behavior

T———— -

Design of computer video
games
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Real-time vs turn-based games 2/2

m Real-Time (RT) games - most games operate In real
time
All players play simultaneously

Mechanics are processes that:

m operate continuously or for extended periods and

m specify the parameters of a real world that operates on its own whether
the player acts or not

NPCs do their business
Shot/collect/talk/... events happen at players’ action only

Ny

Qn 6- X
-

Design of computer video

games 33
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Core mechanics and level design

m Level design specifies

type, timing, and sequence of challenges that appear at
given level

m Core mechanics specify
how challenges work upon
m player actions
m changes of the game world
how level design are read data from the storage
not exactly which challenges each level will contain

Design of computer video
games 6. Gameplay and core mechanics 34



"
The same In a picture

Outputs Inputs
A
[ USER INTERFACE ]
A A ‘
Narrative Events In-Game Events  Player Events
Triggers
[ STORYTELLING ENGINE J< b[ CORE MECHANICS J
—
LEVEL
DESIGN
Design of compute! DATA

games ~—
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Key concepts of core

mechanics design

1. Components

You must document the different components that define how your
game works

Find out the relationship among them
2. Resources — objects/materials created, updated, used or
destroyed by core mechanics

3. Entities
Simple Entities
Compound Entities
Unique Entities

4. Attributes of entities

Design of computer video
games 6. Gameplay and core mechanics 36
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Resources 1/2

-1 Types of objects or materials the game can create, move,
exchange, or destroy
m The game handles them as numeric quantities
= May be also
©1 Popularity, resistance — non-physical
-1 Water, resistance to poison — not countable

1 Usually, do not refer to specific instances of these objects
= But to a collection of resources

Design of computer video
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o Harvest Crops, .. g
/" FeedAnimals & \|
Start

Manufacturing

- Time

'—.--0-.
L)

Collect

‘ s W SO
Plant Crops X
P &3 e s 3P Manufactured
—— Resources
P2P marketplace
: - Coins
: + Resources s+ XP
+XP ' < + Coins
- Coins . '
' 5 "k oy M Monetiation
w— |
Purchase new .
Manufacturing Equipment . m., selling point is
s Manufactured geo
& Animals skipping grinding to
Resources fund big purchases

Design of computer video
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Resources 2/2

1 Core mechanics define the processes by which the game
creates, uses, trades, and destroys resources

1 A resource is only a type of thing, not the thing itself
m Specific instances of resources
~1 Can legally be moved from place to place
-1 Pass from owner to owner
1 Can come into and go out of the game
= Try to quantify them as numbers so that you can manipulate them

Design of computer video

games 39
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Entities

m An entity is an particular instance of a resource — e.g.,
marble blocks in avatar’'s pocket

m Similar to objects in OOP (Id, State, Behaviour)
m Simple Entities
Specified by single value

m Numeric — like score or health status
s Symbolic — like state of a traffic light

|ldentify simple entities and define them in core mechanics
m Compound Entities

More than one data value to describe an entity, e.g. wind
(speed and direction) or avatar (has attributes
representing other entities)

Each value = an attribute

Design of computer video
games 6. Gameplay and core mechanics 40
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Types of entities

A Simple

Numeric Entity

Points Scored
1,755,245

Design of computer video
games

A Compound Entity
with Two Attributes

Wind

Speed 35

Direction Northwest

A Compound Entity Containing Another
Compound Entity as an Attribute

Avatar
Name Voldarok
Money 25
Health 117
Race Elf
Location Feasting Hall

Inventory I

# Items 5
Item 1 Sword
Item 2 Shield
Item 3 Food
Item &4 Helmet
Item 5 Armor

6. Gameplay and core mechanics
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Attributes of entities

m Attributes of entities

m An attribute Is an entity that belongs to, and
therefore helps to describe, another entity

m Defining entities for your Game
Find out all entities in the game
Define how to keep track of them

Define how to represent them through user
Interface

Programmers will use these entities

Design of computer video
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Mechanics

m Mechanics state
the relationships among entities,

the events and processes that take place among the resources and
entities of the game, and

the conditions that trigger events and processes.
m Mechanics describe

the overall rules of the game but also

the behavior of particular entities, incl. Al of a very smart NPC.
m Operate throughout the game
m Apply only in particular gameplay modes

m Global mechanic

governs when the game changes from mode to mode (while entities
record what modes it is in)

Design of computer video
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Relationships among entities

m The value of one entity depends on the value of another entity
They have a relationship
Define it in your core-mechanics

m [ypes:

Numeric relationships - express mathematically, e.g.
points = collected golden bullions / available golden bullions * 100

Symbolic relationships — e.g.,
behavior of NPC depending on traffic light colors

m Symbolic relationships are relatively easy to define and their
results are easier to predict

m Numeric relationships are harder to create and tune.

Design of computer video
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Events, processes, and conditions

m Event - a specific change that happens once when triggered
by a condition and doesn’t happen again until triggered again.

m Process - refers to a sequence of activities that, once
Initiated, continues until stopped.

m Conditions

To define what causes

m an event to occur
m a process to start or stop

Conditional statements - often take the form
If (condition) then (execute an event, or start or stop a process);

whenever (condition) take action to (execute an event, or start or
stop a process);
continue (a process) until (condition).

Mechanics defining victory and loss conditions conform to this style

Design of computer video
games 6. Gameplay and core mechanics 45
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Internal economy 1/3

m An economy is a system in which resources and entities are
produced, consumed, and exchanged in quantifiable amounts

m Game designers: design and tune the game’s economy

m Components
Sources — e.g., spawn points for insertion of new resources
Drains - mechanics determining consumption of resources, e.g. decay:

m “Each section of road includes a numeric attribute indicating its level
of decay as a percentage, with 0 (zero) indicating that the section is
new and 100 indicating that the section is fully decayed and
Impassable. Sections of roads begin to decay 3 months after they
are constructed, and 3 percent is added to their level of decay every
year, plus an additional 1 percent for every 100,000 car trips over
the section in the course of that year. When decay reaches or
exceeds 100 percent, the road section becomes impassable and it
must be replaced.”

Design of computer video
games 6. Gameplay and core mechanics 46



" J
Internal economy 2/3

Converters — mechanic that turns one or more resources
Into another type of resource. Example: The Settlers

Traders — such mechanic governs trades of goods, either
between the player and the game, or P2P

m In a stock-trading game, the trader may be a faceless financial
construct;

= In a role-playing game, the trader may be a blacksmith who trades
in swords, a NPC, or another player.

Production mechanisms

m Tangible resources - possess physical properties within the game
world; occupy physical space and have to be transported, e.g.,
ammunitions

m intangible resources - occupies no physical space and does not
have to be transported, e.g. money

Design of computer video
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Internal economy 3/3

feedback loops — e.g. in The Settlers Il

Needed to

mutual dependencies - production rate,
Input to output ratio

static equilibrium — supply and demand| **™
for goods are balanced

Stonecutter's Hut

dynamic equilibrium - conditions are
changing all the time, but they always
return to the same state after a while
because the process is cyclic

Produces

deadlocks

Design of computer video
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Core mechanics and gameplay

m Challenges and the core mechanics

Passive challenges
m Not presented by core-mechanics — already in the game
s Can implement the actions, detection, and offer reward
Active challenges

m Offered by the core-mechanic — e.g., a puzzle to open the door
m Define rules, actions, outcome

m Actions and the core mechanics

Player actions trigger mechanics
m Must specify a mechanic that implements each action in each gameplay mode
m [nitiate an event, start or stop processes — e.g., by pressing a button, Ul triggers
a mechanic that implements the action, mechanic — change avatar posture
Actions accompanied by data
= Manipulation or storage of data
m Event mechanic and entity

Design of computer video
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Random numbers and distributions

m Games use (pseudo) random numbers extensively
® You can use probabilities to
Generate events randomly
Fix number of enemies or/and entities
Set velocity, acceleration, ...
m Monte Carlo simulations — e.g., in a game tournament with 20 teams
Difficult and time consuming
= To make people play the game
m Test if the algorithms resemble fairness or not
Rather automate the game playing
s Select random inputs
= Analyze the output
= Think if the output made sense?
m Did the weak team defeat the strong team? How often?

Design of computer video
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Distributions

0.5
k=18=20 —
0.4+ k=20=2.0
k=30=20 ——
k=58=10 —
0.3 k=98=05 —
0.2+
0.1+
0

0 2 4 6 8 10 12 14 16 18 20

Source: http://desktop.arcgis.com/en/arcmap/10.3/tools/data-management-toolbox/distributions-for-
assigning-random-values.htm

Design of computer video
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Conclusions

m Gameplay

m Core mechanics

m Resources, simple and compound entities
m Events, processes, and conditions

m Internal economy of games

Design of computer video
games 6. Gameplay and core mechanics
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