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or better:

A Drama in Five Acts
IN Which We Learn

That Digital Games Science
IS a Prosperous Discipline

Despite the Disturbing Fact
that It Does Not Exist
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or better:

A Drama in Five Acts
IN Which We Learn

That Digital Games Science
IS a Prosperous Discipline

Despite the Disturbing Fact
that It Does Not Exist
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Prolegomena

| will tell you a game experience ...
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Prolegomena

| will tell you a game named Bugger Birds
of the famous genre™ of First Person Shitters ...
Invented just recently.

Klaus P. Jantke
Games That Do Not Exist
Invited Talk

SIGDOC 24th Annual Conf.,
October 2006, Myrtle Beach,
SC, USA

* The term genre is debatable ...
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in which we learn about the numerous attractions of Digital Games Science
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Relevance of the Issue
. Business Perspective
. Potentials for Education, e.g.

. Social Criticality
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Relevance of the Issue
. Business Perspective

. Potentials for Education, e.g.

o SOCIaI Crltlcallty n Miho fucking canes, i ght™

- They al'll deserwe to die for all
f',.-- » Lthe shit they put us through.
] {4
—S—— _
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in which our dreams dissolve when finding out that even a language is missing
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in which our dreams dissolve when finding out that even a language is missing

R. Bartle. | was young
and | needed the money.
The Escapist (43):4-9,
2006.

R. Caillois. Man, Play and
Games. Free Press of
Glencoe, Inc., 1961.

S. Bjork and J. Holopainen.
Patterns in Game Design.
Hingham: Charles River
Media, 2004.

A. J. Champandard. Al Game
Design. Synthetic Creatures
with Learning and Reactive

Behaviors. Indianapolis:
New Riders, 2003.

J. Fritz. Das Spiel verstehen.
Eine EinfUhrung in Theorie
und Bedeutung. Weinheim &
Munchen: Juventa, 2004.

J. Bewersdorff. Luck, Logic
& White Lies. The Mathe-

matics of Games. Wellesley:
A K Peters, 2005.

R. Koster. A Theory of
Fun for Game Design.
Scottsdale: Paraglyph
Press, Inc., 2005.

J. Huizinga. Homo Ludens:
A Study of the Play Element
in Culture. London: Routl-
edge & Keagan Paul, 1949.
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... and what the hell means the term “genre” ...?!

Does it suffice to carry over terminology from
the box office?
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... and what the hell means the term “genre” ...?!

Does it suffice to carry over terminology from
the box office?

Framing

Human

Game Playing
Behavior

Eine Einfuhrungsvorlesung

Klaus P. Jantke

Digital Games Science

Self-Determination
Indetermination

Fascination of Control

LMY
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Framing We need to distinguish

Issues of the game
mechanics (incl. time),

characteristics of the
virtual world,

Human

Game Playing
Behavior

the space of the player’s
potential activities.

Indetermination

+ Self-Determination

ascination of Control

Eine Einfuhrungsvorlesung

Klaus P. Jantke

Digital Games Science

LMY
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in which we meet all the strong supporters that will help us out of the dilemma
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Digital Games are both
. entertainment media &
IT systems

at once.

Game playing is a particular
application domain ...

... and digital games are
IT application systems
for this domain.

Eine Einfuhrungsvorlesung

Klaus P. Jantke
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Digital Games are both

entertainment media &
IT systems

at once.

.. ho Digital Games Science without
Media Science,
Communication Science,
Psychology,
Computer Science,

. Artificial Intelligence.

Eine Einfuhrungsvorlesung

Klaus P. Jantke

Digital Games Science

LMY
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Just one word about

brain sciences, cognitive psychology, ...
and a theory of fun,

memetics and knowledge media
technologies,

artificial intelligence and player modeling.

Obviously, a larger number of supportive
disciplines is dropped due to limitations ...

Eine Einfuhrungsvorlesung

Klaus P. Jantke

Digital Games Science
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Towards a Theory of Fun

Manfred Spitzer, Lernen. Gehirnforschung und
die Schule des Lebens, 2002

Raph Koster, A theory of Fun for Game Design,
2005

Key Thesis:

The human brain is a “pattern inference
machine”. Pattern learning is rewarded.
Mastery of games is mastery of patterns.

Eine Einfuhrungsvorlesung

Klaus P. Jantke

Digital Games Science

LMY
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Towards a Theory of Fun

The Prisoners’
Dilemma Game

anteroventral striatum

Two players named A and B, Y =21

actions C and D,

20 subsequent rounds,
pattern measured for A:
..=-XC—-CX- ..

anteroventral striatum

J. K. Rilling, D. A. Gutman, T. R. Zeh, Y =21
G. Pagnoni, G. S. Berns, and D. K. Clinton.

A neural basis for social cooperation.
Neuron, 35:395—-405, July 2002.
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Towards a Theory of Fun

anteroventral striatum

Eine Einfuhrungsvorlesung

Klaus P. Jantke

ital Games Sc

g

anteroventral striatum
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Summary:

There is significant
neurophysiological
response in the
brain to certain
patterns of playing
experience;

there is some
related social
Interpretation.
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Memetics Richard Dawkins
The Selfish Gene
1976
Daniel C. Dennett

Darwin’s Dangerous ldea
1995

Susan Blackmore

The Meme Machine

1999

Key Thesis:

Games are ideal conveyers of memes.

Eine Einfuhrungsvorlesung

Klaus P. Jantke

Digital Games Science

[ This relates to Huizinga’s pondering
religious rituals ... ]
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Artificial Intelligence

Digital game playing is the first application
domain at all in which Al is widely accepted;
even further, customers have high demands
for Al.

Key Thesis:
No (future) game playing without Al.

Eine Einfuhrungsvorlesung

Klaus P. Jantke
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Artificial Intelligence

Digital game playing is the first application
domain at all in which Al is widely accepted;
even further, customers have high demands
for Al.

Dumm nur, dass die Kl selten fair spielt. Die Gegner
erschummeln Technologien und wissen stets, wo
bewohnbare Planeten liegen.

[GameStar 05/2006, S. 92]

Eine Einfuhrungsvorlesung

Klaus P. Jantke

Digital Games Science
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DO O
O C
C D e :
) % Artificial Intelligence
$ g . Digital game playing is the first application
S domain at all in which Al is widely accepted;
o g even further, customers have high demands
D= for Al.
&= 3
p -
CU L Warum kauft jemand PC-Umsetzungen von Brettspielen.
(D E Meist deshalb, weil es ihm an verfugbaren Mitspielern
mangelt. Was folgt ist, dass der PC diese Rolle adaquat
.E o ausfullen sollte, bei gleichzeitig vorbildlicher und tUber-
pp— Lu = sichtlicher Darstellung/Bedienbarkeit des Programms als
CU 3 solches. Bei den vorliegenden Umsetzungen von Tikal
y et (OWS und E&T [gemeint ist hier das Spiel Euphrat & Tigris]
0) cC . disqualifiziert die miserable Kl den PC als jedweden
= Ersatz fur menschliche Mitspieler.
@©
D Lu < [Steffen Stroh auf H@119000, 14.11.2003]
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OO
25
) g Artificial Intelligence
O g . Digital game playing is the first application
) S domain at all in which Al is widely accepted;
o g even further, customers have high demands
D= for Al.
&= 3

p -
CU L Ich erwarte von KI im Spiel, dass es den ,,Spielflow*
(D | dynamisch unterstiitzt. Zum einen mdochte ich nicht

"'E Uberfordert werden, die Anforderungen an meine

e 2 Fahigkeiten sollten nicht zu hoch sein. Andererseits
pp— Lu = maochte ich mich aber auch nicht unterfordert fuhlen
CU - bzw. gelangweilt sein. Kl sollte fur ein Gleichgewicht
y et (OWS zwischen Spielanforderung und individuellen/ personlichen
0) c Fahigkeiten sorgen. Die ,,Gegner* (Computer- gegner)
- sollten sich dem jeweiligen Spielfortschritt anpassen. Die
D |_u § Kl im Spiel sollte das Spiel ,,spielbar®“ machen, fur ein gutes

,Gameplay“ sorgen.

[A Student’s Statement, Summer 2006]
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Artificial Intelligence

. Digital game playing is the first application
domain at all in which Al is widely accepted;
even further, customers have high demands
for Al.

Ich erwarte von einer KI, nicht nur taktisch vorzugehen
(also auf jeden kleinen Schritt von mir mit einem
eigenen, in sich geschlossenen Schritt ihrerseits etwas
entgegenzusetzen), sondern auch strategisch zu
denken. Die Kl sollte nach Moglichkeit schon zu Anfang
des Spiels ein Ubergeordnetes Ziel haben, das sie
durch kleine taktische Schritte erreicht. Genau, wie ich
mir als Spieler einen Plan mache, wie ich am besten
vorgehen konnte um das Spiel zu gewinnen, sollte dies
auch eine Kl im Stande sein und nicht mit einzelnen,
zusammenhanglosen Aktionen kontern.

[A Student’s Statement, Summer 2006]
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in which the catastrophic state of edutainment takes away the last hope
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OO
‘C:J S | Edutainment Case Study
Q $ “GENIUS TASK FORCE BIOLOGIE” gq . om
5 g Type

a 3D (2.5D) simulation of
N o economics and evolution
GE) g Genre
© ‘_C- renaturation campaign
(5 E head & expert

= g development
‘o W 5| Class
-"g) ® | - point & click
5 I.IEJ 5 puzzle solving

v

Time: non-persistent
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in which we finally arrive at layered languages of ludology using homomorphisms
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O S | How do you tell a film?
@D (7))
'L_J 9__’ IN one sentence
) g INn five acts
(7))
OO
D c |
E E in cut scenes
O C
G2
"E Daphne du Maurier [1907-1989]
— LI_J % 1938 Rebecca
_.Cg 48 1952 The Birds Don’t Look Now, 1973
6) g o | B Dir. Nicolas Roeg
5 LI_J % 1971 Don’t Look Now | Perfs. Julie Christie, Donald Sutherland
vz
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There are about

70 cuts within
the 210 s

OO from 0:29:00
(&) C to 0:32:30,
C D approximately
QD (7)) half of these
— O cuts within the
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OO
© 5 | Basic Concepts
'S @ states, game state space [
-
) g attributes & domains
N 8) moves
D time
&= 3
=
8 = Games as Generators
S . .
c .| of Playing Experience #
e — i-I_J % Screenshot from the initial state of the simulation
m 8 G development click & point renaturation educational
:l: m . game puzzle-solving game “GENIUS TASK FORCE BIOLOGIE”
O - t I1(G) — set of finite play sequences
gl T
D LLl ¢ Y (G) — sequences that are played

LMY
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Games as Generators
of Playing Experience

game G

I[1(G) — set of finite play sequences

Y (G) — sequences that are played

defined by the
players’ reception

defined by the
game mechanics

Eine Einfuhrungsvorlesung

Klaus P. Jantke

Digital Games Science

An Issue of Interdisciplinary Research

LMY
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Layers of Description Languages

the level of moves
the level of perceivable moves
the first level of semantics

higher level of semantics (terms like “goal” ...)

Relations between Layers of Languages

Digital Games Science
Eine Einfuhrungsvorlesung

]

£

§ homomorphisms
o - Abstraction

5 - View

x - Meaning

Implementations (inverse homomorphisms)

LMY
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Layers of Description Languages
. the level of moves

the level of perceivable moves

the first level of semantics

Higher level of semantics (terms like “goal” ...)

Relations between Layers of Languages
homomorphisms
- Abstraction
- View
- Meaning
Implementations (inverse homomorphisms)

Every game that is playable contains large amounts of
string patterns on certain language levels.

Eine Einfuhrungsvorlesung

Klaus P. Jantke

Digital Games Science

The frequency of patterns is higher in ¥(G) than in I1(G).
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Every game that is playable contains large amounts of
string patterns on certain language levels.

The frequency of patterns is higher in ¥(G) than in I1(G).

Locations of Repeatedly Occurring Patterns

Given some game play ne ¥(G), we are interested
In patterns occurring in homomorphic images of r.

Find the right levell

Eine Einfuhrungsvorlesung
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Every game that is playable contains large amounts of
string patterns on certain language levels.

The frequency of patterns is higher in ¥(G) than in I1(G).

Locations of Repeatedly Occurring Patterns

Given some game play ne ¥(G), we are interested
In patterns occurring in homomorphic images of r.

e W- ! .
... That Make Sense

Find appropriate paths through
different levels — tell a game ...!

Eine Einfuhrungsvorlesung
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OO
Q5 | ne ¥(G):
_q_) $ <click road>
U —~ <...>
o) O
(?) <click (74,18)>
g D | .-
E E <.>
8 -g <click (73,18)>
y—
C o <..=>
C_U LI_J % <click (72,18)>
%) Q| = position (78,18)
5 £ ol <click (71,18)>
LLl ¢
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(N e))
Q5 g e W(G):
.q_) $ % <click road>
NS | B .
> 2 -
) Q. <click (74,18)>
N O 5 \
2O | 3 \<...>
E E <.>
8 -g <click (73,18)>
y—
C o <.,..=>
C_U LI_J % <click (72,18)>
=W =7 position (78,18)
gg @ <click (71,18)>
L <
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te Y(G):

<click road>

<..>

<click (74,18)>

<..>

Computer Moves

—

<.>
<click (73,18)>
<.>
<click (72,18)>
<.>

<click (71,18)>

<click road>

<click (74,18)>
<click (73,18)>
<click (72,18>

<click (71,18)>



S

QD
O C 0 Y(G):
cC 2 v ne Y(G):
R 3 _
'6 Q = <click road> <click road> <click road>
U) 3 § == <click (74,18)> <click (x,y)>
>
(?) g \ <click (74,18)> <click (73,18)> <click (x-1,y)>
g 8) 8 \ <= <click (72,18> <click (x-2,y)>
E E <. <click (71,18)> <click (x-3,y)>
© <click (73,18)>
OF= |
[t
lE m <”.>
C_U LL] *‘é <click (72,18)>
ad )
o2
5 .E 3 <click (71,18)>
L <
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e Y(G):

<click road>
<..>

<click (74,18)>
<.>

<..>

<click (73,18)>
<..>

<click (72,18)>
<..>

<click (71,18)>

<click road>

<click (74,18)>
<click (73,18)>
<click (72,18>

<click (71,18)>

<click road>
<click (x,y)>
<click (x-1,y)>
<click (x-2,y)>

<click (x-3,y)>

building a road of 4 units length towards North-West

building a road
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Puzzle solving
moves do not
occur in any

other activity.

<=

Eine Einfuhrungsvorlesung
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Homomorphisms in Use

Language Layer 1: L4,z € L4
Language Layer 2: L,

h: Ly = L, with h(z,z,) = h(z1)h(z,)

For h(s) =t,

. S Is an implementation of t,

Digital Games Science
Eine Einfuhrungsvorlesung

Klaus P. Jantke

. tis a meaning of s.

LMY



N

Homomorphisms in Use

For h(s) = t,
- S Is an implementation of t,

. tis a meaning of s.

Elementary meanings are, e.g.,

. View,
. Abstraction,
Generalization.

Eine Einfuhrungsvorlesung

Klaus P. Jantke

Digital Games Science
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Q5 Homomorphisms in Use:
Q3 Higher Level Homomorphlc [EGES
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Homomorphisms in Use:
Higher Level Homomorphic Images

V.LP.COACHES it

. 2k5dyoup TheChau
Record Record
2I(5[IYI]UF 13-3-0 2.0-0

DAVEZ PLAYCALLING PLAYCALLING
JACKALMAN RUN RUN
THECHAU PASS PAsS
RUN DIRECTION RUN DIRECTION
26% 44% 21% -16%- 63%
PASS DIRECTIOMN FASS DIRECTION
20% 53% 27% 43% 23%
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Homomorphisms in Use:
Higher Level Homomorphic Images
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Homomorphisms in Use:
Higher Level Homomorphic Images

You find patterns in every game.

The role of patterns reach from
playability to control, fun, immersion, flow, ...

Digital Games Science
Eine Einfuhrungsvorlesung

Klaus P. Jantke

LMY



oiuer *d snepy

BunsajioAsbuniynjuig aul3
aJuaI0g sawer) |eubig




N

Eine Einfuhrungsvorlesung

Klaus P. Jantke

Digital Games Science






