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Abstract

The main goal of this project was to create new game concepts for mobile and social
games. The project was a continuation of the depth study performed by the project in
the course TDT 4570, Game Technology, at NTNU. The focus of this project was slightly
more shifted toward the social side of mobile multiplayer games compared to the depth
study. Additionally the project group were to create a prototype game using one of the
concepts implemented in Java ME.

The project group performed a prestudy of the technologies required to create the pro-
totype(such as Java ME and features specific to mobile phones, such as location), as
well as looking at games from a general viewpoint, but also by looking more closely at
mobile and social games, current game genres, and multiplayer games available on mobile
platforms and looking at how these games implement social game mechanisms.

Several concepts were conceived and described during the project, with concepts from
both the depth study and concepts created specifically in this project. The Platform-
puzzler concept was chosen to be implemented as the prototype game. The prototype
game is a 2D side scrolling platform multiplayer platform game with puzzle elements.
The game was implemented in a development process, and at the end of the process the
game was tested by two testers not from the project group. The test allowed the project
group to assess how it performed in a simulated setting using emulators, as well as testing
to see how the cooperative elements of the game performed, and additionally the test
was performed in two sessions were in the first session the two testers were located in the
same room, whereas in the second test the were located in the same room.

The test session performed on the prototype indicated to the project group that there for
the prototype game there were quite clear differences between playing the game in the
same versus playing the game in different rooms. This indicates further that special care
must be taken when designing and creating cooperative games for mobile platforms. The
additional research performed by the project group also indicate to the project group
that creating mobile and social games for mobile platforms is highly viable, and that
social gameplay mechanisms can strengthen the experience of playing games.
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Chapter 1

Introduction

This chapter gives the motivation and definition of the project, and it also describes the
research context the project is a part of, as well as a reader’s guide for the rapport.

1.1 Motivation

This project is a continuation of a depth study performed by the same project group
in the course TDT 4570, Game Technology, at NTNU[Ngsterud, 2007]. In the previous
project the group looked at mobile and social real time multiplayer games, and created
several concepts for mobile and social games. The concepts utilized the unique abili-
ties of mobile devices, such as location, and other pervasive elements, as well as more
mobile phone specific technologies such a SMS, and rumble functionality among other.
To further experiment with mobile and social games a prototype game was built by us-
ing one of the concepts conceived during the project. The concept chosen was the MMO
Framework, and the final prototype game was a multiplayer roleplaying(RPG) game that
had three distinct separate parts, namely a single player part, a multiplayer part, and
a simulation part. Among the conclusions drawn from the project where that games
and genres found on computer and console video games could be used for games on mo-
bile devices, at least in some form, and also that current games do have social elements
in them, but that there is still room for improvements. The results from the project,
along with the fact that the prototype did not perform as well as could be expected lead
the project group to believe that there were still unanswered questions in the assignment.

Mobile devices are becoming increasingly popular, especially in recent years, and the
devices are becoming increasingly technological advanced and useful for the users of the
devices. Most families in Norway currently have at least one mobile phone per house-
hold, with some households containing upwards to one mobile phone per family member.
Giving users the ability to be mobile, and supporting this mobility in the applications
and in the devices themselves is becoming increasingly important as mobile devices gain
popularity. The growth of the mobile user market, and the large user base either owning,
or planning on obtaining a mobile device gives a large potential for new users of new
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exciting and fun mobile applications, there among mobile and social games.

Games have been around for a very long time, and humans have always looked for ways
to entertain themselves in the form of activities and games. The growth and popularity
of computers gave new possibilities for interactive and digital activities in the form of
computer and video games, as well as hand-held games. Since the mid eighties video and
computer games have grown steadily in popularity, and the game market has grown so
much in size that i currently competes with the film industry in revenue. The growth
of popularity of mobile devices, and the increased functionality and computing power
offered in these devices also lead to games becoming an important part of the mobile
devices. Early mobile phone games such as Snake came pre-installed with the mobile
phones, and an increase in games available to the users, as well as bundled games on
mobile devices have lead to an increage in the popularity of games on mobile devices.

Mobile devices give the players the addition of mobility to the gaming experience, and
the players can enjoy fun and engaging games while waiting for the buss, on the train to
work, or simply as a relaxing activity in their homes after a stressful day. The increase in
popularity of mobile devices, perhaps especially mobile phones, smart phone and PDA’s,
give a large potential market for mobile games, and tailoring the games to the mobile
community while still maintaining fun, engaging and exciting gameplay will be important
to take advantage of the market possibilities.

The social aspect of gaming is equally important to the technological prowess of the
platforms running the games. Long gone are the days when games where only played
by teenagers in their parents basement. In the game market today games are created
and marketed toward different groups of people, and the content of the games are as
varied as the people that play the games. Playing games with other people both locally
and over Internet have become an important part of modern games, and multiplayer
have been part of computer and video games since the early days of playing Pong in the
family living room with friends and family. The social interactions that spur between
the players can in some games be equally important to the gameplay itself. Games like
Guitar Hero and Buzz! are highly social experiences when played together with friends.
Virtual environments such as Second Life, and MMORPG’s like World of Warcraft or
Age of Conan have a large focus on social interaction between its users, and indeed the
social interaction supported in these games are a crucial part of their success. The social
aspect of games is not restricted to simply allowing the players to move around in the
same virtual world either, and social networks and hierarchies in games can give rise to
exciting new possibilities within the games. Social gaming could give rise to new exciting
game concepts and game types, and the mobile platform could be ideal to cater for such
an environment.
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1.2 Project Context

This project was conducted as a part of the MOSS project, or Mobile and Social Games
project, which is a part of the Research Program in Computer Games at NTNU.

1.3 Problem definition

The goal of this project is to explore new game concepts for mobile and social games
where the games should either be real-time or asynchronous mobile multiplayer games
where several players interact using the mobile network. The use of mobile devices gives
the games the option to take full advantage of the extra features found in mobile devices,
such as vibration, camera, microphone, and location. These features could help increase
the user experience in the games, and certain features could give rise to new game con-
cepts. An important part of the concepts should the social part of the concepts, and how
the social interaction between the players could help the concepts.

The second goal of the project is use any of the new concepts created in this project
to create a game prototype implemented in Java ME. This prototype could take advan-
tage of any of the features discussed above, and it could help answering the research
questions in the project.

1.4 Reader’s guide

Part I - Introduction The introduction explains the motivation and context of the
project, as well as defining the research questions for the project, and details the
development tools and methods used in the project.

Part II - Prestudy The prestudy gives background information about the various tech-
nologies used in the project, as well as give more information about the main prob-
lems of the project, namely about gaming in general, and more specifically mobile
and social gaming. Java ME is also explained as it is the development environment
to be used in the project.

Part III - Own contribution In this part, the contribution made by the project team
is described and explained. The part looks at concepts created by the project team,
both the concepts created in the depth study leading up to this project|[Ngsterud, 2007],
as well as new concepts for this project. The new concepts are then evaluated and
one of the concepts are chosen to be implemented as a prototype game. The part
then further looks at the requirements, design and implementation, as well as the
testing of the prototype.

Part IV - Evaluation The evaluation looks at the prototype game, and the technolo-
gies used, and evaluates them, as well as taking a look at the problems encountered
in the project, and looking at and trying to explain unresolved problems found
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during the development and use of the game and technologies. The results from
the prototype testing are also evaluated in this part.

Part V - Summary The summary gives a conclusion to the research questions, and
concludes the findings of the project. The summary also looks at further work that
may be done to improve both the concepts and the prototype game.



Chapter 2

Research questions and methods

This chapter identifies and defines the research questions of the project. The chapter
also describes the research methods that will be used to find answers for the research
questions.

2.1 Research questions

The research questions identified and defined in this section are the guideline for the
investigation pursued by the project team in this project. The questions try to identify
the possibilities and challenges of mobile and social games.

1. How does player co-location(i.e. an environment where two or more
people are located in the same room) affect the experience of playing
games?

(a) Are some game concepts more suited for co-located environments than others?
(b) Can some game concepts affect the experience of playing the game differently
depending on whether the players are co-located or not?

2. How do gameplay mechanics affect social gaming?

(a) Can social gameplay mechanics in games affect the experience of the player?

(b) What game mechanics can be used to make mobile games social?
3. What game genres are most suited for mobile collaborative games?

The first question along with its sub questions tries to look at whether the location of the
player has an impact on the experience the player has of the game. Can being located
in different rooms when playing a multiplayer game lessen the experience of playing cer-
tain games, and will then playing the game in the same room have the opposite effect
of encreasing the experience of the player? This could help in deciding how to develop
cooperative games, and what considerations should be made when making such games.
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The second questions and its sub questions tries to look at how the specific gameplay
mechanics affect games. Can social game emchanics increase the experience of the player,
and if so; what game mechanics are used today, and which game mechanics could be pos-
sible to use in the future. The questions therefore takes a look at how social gaming is
incorporated into games, and how best to incorporate social game mechanics into games.

The third and final questions takes a look at game genres, and how they are suited
with mobile collaborative games. Could it be that there are certain game genres that are
more suited because of the genre itself, or are there no differences in how game genres
are suited in collaborative games? This could help developers decide which game genre
they should develop mobile and social games in.

2.2 Research methods

This section describes the methods used to understand the context of the goal of the
project, as well as give answers the research questions of the project.

Basili|Basili, 1992] identifies three main research approaches commonly used in exper-
iments belonging to the software development domain:

1. The engineering method: When using the engineering method, the researchers
create a test system which is meant to prove or disprove a hypothesis. The results
of the test are then used by the researchers to improve the test system iteratively
until there are no further measurable improvements applicable to the system.

2. The empirical method: The empirical method is a statistical method used to
validate a hypothesis, and data is gathered to verify or falsify the hypothesis.

3. The mathematical method: The mathematical method is a formal method
based on mathematics and formal methods for doing experiments. Empirical ob-
servations are compared to a formal theory created by the researchers.

In addition to the research methods described above, Wang[Wang, 2006] describes sev-
eral other research methods, where one method is useful in this project. In a literature
search the results of papers and other documents relevant to the subject matter are
analyzed, and they can be used to either confirm an hypothesis, or to improve previously
collected data in a project. This method will be used to give additional insight on certain
aspects not easily found through any of the three methods above, by looking at previous
work in the area to find information to answer the questions raised in this chapter.

The main focus of this project is to look at mobile and social games, and find new
concepts for these games, as well as creating a prototype that implement one or more of
these concepts in order to answer the questions raised in this chapter. The engineering
method is well fit for such a task, especially since the prototype development will be an
iterative process, and that the prototype will be used to answer research questions.
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The empirical method is also applicable to the scope of this project since it can be
used to watch players test the prototype game, and thereby observe how they react to
the prototype, how they play the game, and how the players work together to solve the
obstacles found in the prototype. To gather further data questionnaires can be given to
the testers, and they can give further indication about how the prototype works, how
it is to play the prototype, as well as indications to answers for some of the research
questions defined in this chapter.



Chapter 3

Development tools and methods

This chapter looks at development tools and methods used in this project to create the
prototype game, and to answer the research questions raised in the previous chapter.

3.1 Development methods

There are many development process models that may be used to create software, or in
this project; to create a prototype game for one or more of the concepts identified in this
report. Development process models deals with the distribution of usual development
tasks, such as testing and design, and how the transition between each task functions.

3.1.1 The waterfall model

Figure shows a diagram describing the phases and transitions of the waterfall model,
as depicted in [Braude, 2001]. The waterfall model is one of the most straightforward
and basic models. As seen on the diagram, the model has five phases, and the transition
between the models is from the phase the development team is currently in, to the under-
lying phase. Normally though, most development teams will have to overlap the various
phases, as certain aspects of the development may be difficult to perform otherwise.

The five phases of the waterfall model are as shown in the diagram; the requirement
analysis, the design, the implementation, the integration, and finally the test phase. The
requirements analysis phase consists of gathering requirements for the system that is to
be developed, and the design phase deals with transforming requirements and wanted be-
havior of the system into a structured manner which can be used to develop the system.
This is usually done both graphically by using diagrams such as UML class diagrams, or
activity diagrams, and textually which further describe the details and functionality the
system should incorporate. The implementation phase involves coding and programming
the system, at all levels, and the integration phase handles the integration of all parts of
the system into a working system and a complete product. The test phase tests the final
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product and attempts to find flaws in the design, the program code, and any other issue
that may reduce the functionality of the final product.

3.1.2 Modified waterfall model

The basic waterfall model is not a perfect process model, and often receives criticism for
being an unrealistic development model, since in its most basic form, it does not allow for
iteration of development phases, which could be very helpful if say for instance a customer
halfway through the implementation phase finds new requirements that must be included
in the final system. However, the waterfall model is a simple model, and a modification of
the model as seen in Figure [3.2] allows for some backtracking between phases. The model
is much like the basic waterfall model, except that it allows for developers to back to
previous phases when the need arises, such as when tests force the developers to redesign
and re-implement a part of the system. For this project such as modified model of the
waterfall model suits the project team well, since the scope of the prototype game will
be relatively low, making the need for more complex iterative process models low. If
however the project team finds that they must go back and redesign certain aspects of
the prototype game, the modified model still allows this.

3.2 Development tools

The development tools described in this section have been used in this project, some for
creating the prototype, but also some that help in creating this rapport.

MiKTeX 2.6 MiKtex is an up-to-date implementation of TEX, which is a typesetting
system that can be used to write reports, technical papers, mathematical formulas
and more. The MiKTeX distribution has several tools and compilers allowing the
users to write reports in I#TEX, and compile the reports into PDF documents.

TeXnicCenter 7.01 TeXnicCenter is a IDE(integrated development environment) for
developing WTEX documents, and the program gives the user an editor that helps
in writing and creating documents using IXTEX.

Java Wireless Toolkit 2.5 The Java Wireless Toolkit is a toolbox for developing wire-
less applications that are based on Java ME. The toolkit includes such features as
emulation environment, performance optimization and examples of Java ME pro-
grams to help the programmer get started.

Java Development Kit SE 5.0 Java Development Kit SE 5.0 is a toolkit that allows
developers to create and build Java applications in Java 1.5 SE(standard edition),
and give the developer such features as compilers.

Eclipse 3.2.1 Eclipse is a IDE that help developers develop programs in Java. The
program offer features aimed at helping the developer, such as debugging and con-
struction tools. There are also modules available for Eclipse that helps developer
creating Java ME applications.
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Sony Ericsson SDK 2.5.0.2 The Sony Ericsson SDK 2.5.0.2 is similar to the Java
Wireless Toolkit in that it is a toolkit to help in development of Java ME programs
and that it includes such features as emulators. This toolkit is specialized in Sony
Ericsson mobile phones, and gives a more proper environment to for example test
programs that are meant to be used on Sony Ericsson phones.

Altova UModel 2008 Professional Edition Altova UModel 2008 is a visual design
software that can either be used to visually design a system which can then be
turned into code, or the tool can be used to reverse engineer already existent code
to create diagrams from source code.

Microsoft Office Visio 2003 Visio is a part of the Microsoft Office package, and is
a visual design program tool that allows users to create diagrams using diagram
standards such as UML.
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Chapter 4

Technology

This chapter looks at some of the technologies within the scope of the project. More
specifically the chapter looks at the Java Micro Edition Platform, with its features and
limitations. The chapter also describe functionality offered by modern day mobile phones,
and how these functionalities can be used in mobile games. Finally this chapter looks at
some of the mobile network technologies offered to consumers. This chapter is based off
of the project members depth study[Ngsterud, 2007] in the same subject, however it has
been altered to better reflect the new focus of this project.

4.1 Java Platform, Micro Edition

Sun Microsystems describe the Java Platform, Micro Edition(Java ME) as follows|Java ME]:

Java Platform, Micro Edition (Java ME) is a collection of technologies
and specifications to create a platform that fits the requirements for mobile
devices such as consumer products, embedded devices, and advanced mobile
devices. It is a collection of technologies and specifications that can be com-
bined to create a complete Java runtime environment specifically to fit the
requirements of a particular device.

Le. Java ME is a collection of technologies and specifications created partly by Sun
Microsystems itself with the additional help of expert groups in charge of standardizing
the platform. The expert group consist of members from various industrial companies
with many of the leading companies in mobile device development involved [Riggs, 2003].

4.1.1 Java ME Architecture

Figure shows the different components of Java ME, and how they relate to the other
Java Platforms. Java offers solutions ranging from servers and enterprise computers,
which demand high resources, through Java EE, to smart cards, which require low re-
sources, with Java Card.

16
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Servers & Servers & High-end PDAs Mobile Smart
enterprise personal TV set-top boxes phones & cards
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PDAs

Jara Phtform, Hicmo Edition (Java HE)

Figure 4.1: Java ME components
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Java ME itself is divided into two parts with one intended for the high-end consumer
devices such as smart-phones and set top boxes. The other part is intended for low-end
consumer devices with limited memory, processing powers and graphical capabilities such
as cell phones, pagers and personal organizers[Riggs, 2003].

Since this project is aimed more toward mobile phones, or at least more mobile de-
vices commonly used by the public, the rest of the section will focus on the low-end part
of the Java ME platform. Common though for both of the two parts are that they are
divided into three parts; the configuration with the virtual machine, the profiles and the
optional packages. These will be described in the following sub sections.

Configurations

A Java ME configuration defines a minimum platform for a broad range of devices, defin-
ing the Java language and the virtual machine features and minimum class libraries that
a device manufacturer must provide in order to comply with the standard.

There are currently two configurations for the Java ME platform; Connected Device
Configuration(CDC) targeting the high-end devices, and Connected Limited Device Con-
figuration(CLDC) focusing on the low-end devices.

CLDC uses the K Virtual Machine(KVM)[J2ME Building Blocks|. It is a compact,
portable Java virtual machine intended for small resource-constrained devices. The K
stands for kilobyte, since the KVM was designed to run in an environment with a small
amount of memory, down to just hundreds of kilobytes. A Java Virtual Machine(JVM)
is an abstract computing machine[JVM]|. Its main responsibility is executing Java code.
When Java code is compiled(e.g. using javac), it’s translated to bytecode and stored in a
.class file. The JVM reads these class files and execute the bytecode using the instruction
set of the operating system the JVM resides on. A KVM can be seen as a stripped down
JVM.

The most current version of CLDC is CLDC 1.1 (JSR 139), which is an improved in-
cremental version of CLDC 1.0 (JSR 30). Version 1.1 of CLDC adds features such as
floating numbers and weak reference support.

Profiles

A profile is layered on top of a configuration, there by extending the configuration with
more functionality. An important goal of a profile is that various device families or do-
mains have a standard Java platform such that various devices in the device families
can work with the same Java applications. The profile defined for CLDC is the Mobile
Information Device Profile(MIDP). The MIDP adds a application model to the CLDC
as well as giving user interface support, network support, persistent storage, control over
sound, network security and various other classes. MIDP 2.0 also adds support for 2D
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games with classes for handling sprites, tiles, backgrounds, layers and layer management
which simplifies game development [Williams, 2004]. The newest version of MIDP is
MIDP 2.0 (JSR 118), which is an improved version of MIDP 1.0 (JSR 37) where MIDP
2.0 is backward compatible with MIDP 1.0.

An application created in MIDP is called a MIDlet. A MIDIlet is a class that extends
the class javax.microedition.midlet.MIDlet and implements the required methods
startApp, pauseApp and destroyApp. The startApp method is called when the MIDlet
is initiated, thus maintaining the role of the main() method in Java SE and EE. MIDlets
are deployed in so called MIDlet suites, which consisted of one or more MIDlets packaged
in a JAR(Java Archive). The MIDlets within the suite share the same namespace, run-
time object heap, and static fields in classes. Each JAR should also be accompanied by
an application descriptor file(JAD file) to enable third party distribution of the MIDlets.

Optional packages

Java ME also offers additional packages apart from CLDC and MIDP. These are layered
on top pf the profiles and are generally packages that are applicable to a large number of
devices offering functionality not found in the standard minimum Java ME platform(i.e.
CLDC and MIDP). Some of the optional packages are:

e JSR 120: Wireless Messaging API

e JSR 135: Mobile Media API

JSR 172: Java ME Web Services Specification

JSR 179: Location API for Java ME

JSR 184: Mobile 3D graphics for Java ME

JSR 190: Event Tracking API for Java ME

4.1.2 Limitations

Java ME is generally built for devices with low memory and limited computational power.
This gives limitations in how much functionality Java ME can offer. Java ME can thus
not be used to develop highly advanced enterprise applications for mobile phones; the
limitations of Java ME should thus be taken into consideration when MIDlets are being
created.

Another issue is that the mobile devices support different packages and sometimes even
different versions of e.g. MIDP. The developers must then consider various tradeoffs
when implementing the applications since not all of the mobile devices will support all
of the functionality offered in all of the available packages. This is especially true with
the optional packages. The mobile device manufacturers decide themselves how many, if
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any, of the additional packages they should include in their devices, often on the basis of
the equipment supported by the mobile device. The developers must therefore consider
the mobile device they are developing their application for, and whether they want to
sacrifice functionality over interoperability.

4.2 Mobile game devices

There are several mobile devices today that offer games to their users. Some of these
devices are custom made for games, such as Nintendo DS or the Playstation Portable, but
there are also many games for the more common mobile phones, often created in Java ME.
Here common relates to the fact that mobile phones have become very common in recent
years. Informal Telecoms & Media. According estimated in may 2005 that the number
of mobile subscribers were 1,8 billion, and that the number would to rise to over 2,14
billion subscribers by the end of 2005. They also stated that many European countries
were nearing 100% penetration [MobileTracker, 2005]. This project will therefore focus
on mobile phones even though other mobile devices are able to use Java ME, e.g. PDA’s.
Hand-held gaming consoles are related to mobile gaming; however they are out of the
scope of this project, especially since this project focuses on Java ME as its development
platform.

4.2.1 Mobile phones

This section looks at some of the functionality offered by mobile phones, and more
specifically the functions that can be used in mobile gaming, since the focus of this
project lies on mobile gaming. All of the functionality described in this section is not
offered by all mobile phones though, since mobile phones differ in the functionality they
offer their users. Some functionality is now considered standard in mobile phones, while
other is only offered by some phones. This must be taken into consideration when creating
games for mobile phones.

Camera

Many, if not most, of the modern mobile phones offer camera functionality in their phones
where the user can take photographies and save them to their phone. Some games use the
camera actively in the game, such as Before Crisis: Final Fantasy VII [BeforeCrisis.net],
where as other use the camera more indirectly, e.g. by allowing the users to take a photo-
graph and use it as a background in the game. Though strictly not a game, CybStickers
[CybStickers| use the camera of a mobile phone, as well as MMS to take pictures of stick-
ers which contain information as a optical code. The information on each sticker can be
gathered by sending the image of the code to a server, or information can be added to
the sticker.

Even though cameras have become common these days, there may be difficulties with
implementing it in a game since camera functionality is implemented differently between
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different mobiles, especially between manufacturers, and it may be difficult to create an
application that easily use the camera functionality while still retaining modifiability.
For a real-time multiplayer game the size of images in bytes can also be an issue because
of the speed of the connection between mobiles.

Keypad

The keypad is the main source of user input for the mobile phone. Other parts of the
mobile are also suited, e.g. microphone, camera, but the main source for user input in
most games comes from the keypad, and most games uses the keypad to control the game
in some way. Most mobile phone keypads have less buttons, or keys, than a computer
keyboard giving less options of key usage, and the position of the buttons on the keypad
are usually somewhat more cumbersome than on traditional gamepads used by consoles,
some times making the games difficult or awkward to control. On top of that some but-
tons are standard for some manufacturers and phone models, while not on other. This
could be buttons such as a small directional joystick which some newer phones have, or
additional buttons that give menu shortcuts. These shortcut buttons are usually not the
same from mobile phone to mobile phone.

All of this implies that extra care must be taken when deciding how the configuration
of the buttons is to be done in game, and how many buttons the game should rely on
for game control. Most mobile phones have a keypad with at least 12 buttons, i.e. the
1-9 keys with 3 additional keys for ’0’, "*’ and '#’, even though some phones have less
keys, or some phones don’t have any of these regular keys at all, e.g. iPhone [iPhone].
Nevertheless most mobiles have at least 12 keys on the keypad, so that should be a safe
starting number when considering how many keys the game could have.

Vibration

Most mobile phones today have vibration. This is usually used for silent mode where
instead of a ring tone you get vibration, or in conjunction with the ring tone to make
the user aware of incoming calls. Vibration is also well suited for games where the
vibration can help increase the game immersion e.g. by vibrating after a explosion, or
using vibration to highlight a certain event in the game. Consoles have used vibration in
their games via vibration support in their controllers for several years in consoles such as
Nintendo 64, Sony Playstation 2 and Microsoft’s XBox. The drawback of using vibration
is that is uses the battery of the mobile phone. Thus the usage of vibration should be
considered used where appropriate, but if battery time becomes an issue it can be left
out or have its duration shortened in the game to increase battery time.

Screen

Most mobile phones have a screen and they are increasing in size, resolution and color
range. Color displays are becoming de facto standard in modern mobile displays. Even



22 CHAPTER 4. TECHNOLOGY

so there are differences in size and resolution between the different phones. This is a
crucial factor when designing games, since the size of the screen have a strong impact
on the complexity of the game, especially on how many items can be shown on screen at
once, and how complex the graphics and environments can be. Most of the displays on
mobile phones are relatively small, at least compared to console and PC games. Most
phone displays are also smaller than hand held consoles. The problem thus becomes to
decide which resolution the game should use, and how detailed the graphics in the game
should be while keeping the game clutter free, but still enjoyable enough that people are
able to see what is going on in the game without to much trouble.

Touchscreen

A few mobile phones have touchscreen such as iPhone [iPhone| or the Sony Ericsson
P990i(technically a smart phone) [P990i]. Touchscreen opens up exiting new possibilities
for game control, as illustrated by the Nintendo DS [Nintendo DS|. The touchscreen
could be used for steering a character on screen, to navigate menus and press buttons,
which could help with the limited amount of keys available on the keypad, or to control
any other objects on screen using either the users finger or a stylus.

There are however very few mobile phones available with touchscreen, so creating a
game with only touchscreen control highly limits the phones, and users, that can play
the game. Thus this feature is best added as an optional game control mechanism, if
need be.

Movement sensors

A few mobile phones support movement sensors, such as the iPhone [iPhone]. These
sensors may detect movement of the phone or the orientation of the device. This opens up
new possibilities in the game design where the movement of the phone can be incorporated
in the game, e.g. by moving a ball by tilting your phone. Being able to detect movement
is one of the selling points for the Nintendo Wii [Nintendo Wii|]. However there are few
mobiles that incorporate this functionality, so creating a game for mobile phones using
movement sensors severely limits the amount of mobiles and players that are able to play
the game.

Speech

Every mobile phone have a microphone since the main functionality of a mobile phone is
to be able to call and talk to other people. Using speech in gaming opens up interesting
possibilities, such as players being able to speak to each other during a play session.
Communication between players is often used in First Person Shooters such as Counter-
Strike and the Battlefield series, both as a means of communication, but also more
directly in the game by for instance having team leaders direct the other players, or
discuss strategies and enemy positions. Speech could also be used more directly in the
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game by using speech to control the game with speech recognition. Speech recognition
might however be very difficult to create on a mobile platform, not only because of
generally low computational power on mobile phones, but also since speech recognition
in itself is complicated. As for using speech as voice chat in the game, it adds more data
that must be sent over the network, thereby increasing the cost of running the game, as
well as straining an already limited bandwidth.

Sound

Most new mobile phones have support for either compressed(e.g. MP3) or uncom-
pressed(e.g. WAVE) sampled audio, or at least MIDI. Sound support is usually in-
corporated into every game in some way or other as it increases the gameplay and if
music is used; atmosphere. Sound is usually used to indicate events in the game, such
as a gaining an item, or indicating a player action, such as a player jumping, or firing a
gun.

SMS / MMS

Most, if not all, mobile phones offer SMS(Short Message Service), which offer the phone
subscribers a way to send text messages to other subscribers, and most modern mobile
phones also come with MMS(Multimedia Messaging Service), which offers a standard
way of sending multimedia objects, i.e. images, audio, video and rich text, between
subscribers. Even though sending multimedia objects and text messages in a game could
be done through for instance a server client architecture by using TCP/IP or UDP, but
SMS and MMS are standardized ways of doing the same, and most users are familiar
with this technology, making it easier for the players to use. SMS could for instance be
used by a server to send information about game state changes to the player, and MMS
could be used to send multimedia objects from the server to the client applications.

Limitations

Mobile phones have several functions and possibilities in offering a platform to create
games, but mobile phones also have limitations compared to PC’s and gaming consoles.
As showed above the mobile phones have relatively small screens, and small resolutions,
which must be taken into consideration when creating mobile applications. The keypad
of mobile phones may also have complications compared to PC’s and gaming consoles,
as they can be awkward for the user if not utilized correctly, and some types of applica-
tions and games may have a lack of input options because mobile phone keypads usually
have a limited amount of keys in the keypad. Another problem can be that of computa-
tional power, as generally mobile phones are relatively low on computational power, when
compared to PC’s and gaming consoles, even though smart phones are becoming quite
powerful. Battery consumption is also a problem with mobile phones, as running appli-
cations on mobile phones drains the battery life faster, and using advanced functionality
in games and applications worsen the problem further. This is a problem which should
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Manufactor | Phone model Java features Screen Size
Sony Ericsson W810i MIDP 2.0, CLDC 1.1 176x220

Table 4.1: A table showing the test phones used in this project

be taken into consideration when developing applications. Another problem with mobile
phones is that the various phone models from the various manufacturers have different
functionality offered in their phones, and even among phones from the same manufacturer
there are differences in the offered functionality. By developing applications and games
utilizing a relatively uncommon feature, the market for those applications is instantly
lowered.

Requirements mobile phones in this project

These will be the minimum requirements to run the prototype games created in this
project and the game will not run on mobile devices that do not support at least the
requirements described below.

An Java ME enabled mobile device

JSR 118: MIDP 2.0

JSR 139: CLDC 1.1

At least 12 dials(since this is standard, see Section [1.2.1]

At least 94x54 screen resolution(defined as minimum for the MIDP standard [Riggs, 2003])

Test phones used in this project

This section lists the available test phones in this project. Even though there are several
emulators available from various actors, e.g. from Sony Ericsson and Sun Microsystems,
true performance of the game can only be tested in a real-life environment, i.e. on the
mobile phones it is supposed to be played on. The prototype games created in this project
should work on most mobiles that comply to the requirements specified in section
the only mobile phones the prototypes have been tested on are the phones mentioned in
table [d.1] and these are the only mobile phones the project can guarantee will work with
the games

Emulators

An emulator is a program that tries to emulate another program or device. In developing
the prototype of this project, the project team will use emulators to emulate mobile
phoues, i.e. by testing the prototype on emulators. The project team will also test the
prototypes on the test mobile phones, but emulators will be used to ease testing. Since
the prototypes will be created in Java ME the emulators used for testing will emulate
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Java-enabled mobile phones. In the Sun Java Wireless Toolkit, there is functionality built
in which emulates a typical mobile phone with a virtual keypad and a screen emulating
the mobile phone screen, i.e. showing the output from the prototype. The various
mobile phone manufacturers’ also provide their own mobile phone emulators, which may
be better suited for testing the prototype on the various manufacturers phone models, as
the emulation will be closer to that of the original. Since emulators can’t emulate mobile
phones a hundred percent accurately, the prototype will still be tested on the physical
test mobile phones.

4.2.2 Location

Location offers a new perspective to gaming. The location of the mobile phone, and thus
the player, becomes relevant in the game. This could be used in several ways. The entire
game could be built around location by having the location of the player in reality have
meaning to the character in the game world. The player could for instance move around
in the real world and as the player moved the character in the game world would move
accordingly, perhaps by having the character in the game world move in a computer
representation of the world(this could either be a 2D drawn map, or perhaps even a fully
3D world). It could also be used as a interface tool, in the sense that the location of the
user has an effect on the interface, or the objects shown on screen. For instance as an
aid for museum tours, where the location of the user decides what information is shown
[Wang, 2005].

As for the technologies used for finding the location of the user, there are several op-
tions. Some mobile phones support GPS, Global Positioning System, either directly in
the phone or as an accessory. The GPS system consists of several satellites orbiting the
earth, control and monitoring stations on Earth and the GPS receiver(incorporated in
some way into the mobile phone). The GPS satellites broadcast one-way signals that
give the satellites position and time. The user uses this information to calculate its
three-dimensgional position and time. The method used for calculating the user position
is triliteration, which require at least 3 known positions, i.e. satellite positions. The ben-
efit with GPS is that it is freely available, except for the equipment. The problem with it
is that it is controlled by the US government, which means that in a crisis situation the
acquisition of the GPS location in certain areas may be unavailable because of security
reasons and military strategy. GPS can also not be used for indoor positioning. Another
drawback is the need for a GPS enabled mobile phone.

Another way to find the location of the user is by GSM localization. There are sev-
eral ways of getting GSM location information about a mobile phone, but most of them
involve the Cell Identity of the phone, i.e. the identity of the cell, or coverage are of the
base station, that the phone reside in [Anderson|. Just using the cell id only discovers
which cell the phone resides in, which will not give an accurate position. By using timing
information, that is using the time information to calculate more exactly where in the
cell the phone is, the accuracy of the positioning can be raised. By using more than
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one base station in the positioning accuracy can be raised even further. This is done
by using timing information from 3 or more base stations to calculate the position(Time
of Arrival(TOA) [Anderson|, [Drane, 1998|). There are also other methods that can be
used. The main advantage with most GSM location techniques is that they are supported
directly in the current networks and thus it work with all mobile phones that uses the
network. Another advantage is that it can be used indoors. The disadvantages with
GSM location is that it is not very accurate, it can find the location of a mobile phone
with about 60-1000 meter accuracy [Fuglem, 2004], depending on the method used and
the density of base stations. The accuracy also varies with the amount of base stations,
making it more inaccurate in rural areas.

WLAN(Wireless Local Area Network) can also be used for location purposes. There
are several ways of doing this. One way is by setting up several WLAN antennas around
an area. The antennas then listens to WLAN traffic and give the positions of the MAC
addresses found within the antennas coverage. The accuracy then varies with the distance
to the antenna. Another way of getting WLAN location information is by retrieving the
signal strength of all nearby WLAN access points. This information is then used to cal-
culate a position based on an experience database. This system will require calibration
of the experience database. The main advantages of WLAN location is that it offers
a fairly accurate, 0.5-5 meters [Fuglem, 2004], position of a WLAN apparatus and that
it can be used indoor by setting up several WLAN access points. The disadvantage is
that several access points will be needed, thus increasing cost, and that not every mobile
phone today have WLAN, which reduces the users that can use the technology.

In addition to the before mentioned technologies Bluetooth [Hallberg, 2003] and Ir(infrared)
[Abowd, 1997| technology can also be used to get location information, however these
methods require that the technology is available on the mobile phone.

4.2.3 Hand-held game consoles

Although outside the scope of this project, there have been many hand-held game consoles
over the years, and some of them have been very successful. Hand-held game consoles are
usually aimed exclusively toward video games, even though Playstation Portable(PSP)
[Playstation Portable| offers the possibility to watch movies, listen to music, watch pho-
tos and connect to the Internet with the built-in Wi-Fi functionality. PSP, along with
Nintendo DS(DS) [Nintendo DS|, are the market leaders among the hand-held consoles
today. The DS also offers support for browsing the Internet though WLAN. Both PSP
and the DS offer multiplayer locally through Wi-Fi, or over the Internet through WLAN.
Both the DS and PSP offer 3D graphics, even though the PSP is more capable in that
area, and the DS also offers dual screen(hence the name; Nintendo Dual Screen), where
one of the screen is touch sensitive which offers new opportunities for game design.

The DS and PSP both are the evolution of several hand-held game consoles that have
come before them. Hand-held gaming consoles dates back to at least the 70’s with the
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Microvision [Microvision|. There have been many consoles such as the Sega Game Gear,
Neo Geo Pocket Color, Wonderswan Color, Gizmondo and the N-gage and the improved
version of N-gage, N-gage QD, |[N-Gage QD] which was a combination between a mobile
phone and game console created by Nokia. The N-gage was unsuccessful though and was
discouraged, however Nokia are planning to reintroduce N-Gage as a gaming application
toward the end of 2007 [N-Gage]. This will not be a console however, but purely a gaming
application.

Arguably the most popular and most bought hand-held gaming console is the Game
Boy |Game Boy]| created by Nintendo and originally released in 1989. The Game Boy
was originally in two colors only, but later a version with color was released, the Game
Boy Color. The original Game Boy was also released as a smaller version, but with the
same games, called the Game Boy Pocket. In 2001 Nintendo released the Game Boy
Advance which offered much more computational power than the Game Boy Color, and
had richer colors, almost rivaling the Super Nintendo. The Game Boy Advance has since
received several redesigns including the Game Boy Micro and the Game Boy Advance
SP which both improved lighting and redesigned the appearance of the console. The
Nintendo DS is the newest addition to the Nintendo hand-held family. The Game Boy
family is arguably the most selling console franchise and as of June 2004 outselling the
entire Playstation family [Liz, 2004].

4.3 Mobile network technologies

There are several network technologies used for mobile phones, but they are gener-
ally divided into three so-called generations,1G, 2G and 3G, and 4G for the next gen-
eration. The different generations are divided by the functionality offered in them.
The entire section is based from information from Computer Networks, Fourth Edi-
tion|Tanenabum, 2003], Wikipedia articles about mobile technologies|Wikipedia] and
Ericsson technology articles[Ericsson) [Ericsson, Edge|, except for the Bluetooth section
which takes its information from the Bluetooth webpage[Bluetooth.

4.3.1 1G

1G, or first generation, mobile phones had analog voice and were introduced in the
1980’s. The idea of frequency reuse and the division of geographic regions into cells was
introduced in this generation. Geographic regions are divided into several cells. Each cell
uses some set of frequencies not used by its adjacent cells, but a cell may reuse frequencies
used in nearby cells(but not adjacent). The system used in Norway which incorporated
this cellular system was NMT, or Nordic Mobile Telephony, which had cell sizes in the
range from 2 km to 30 km, and supported two frequency bands(450 and 900).
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4.3.2 2G

The second generation introduced digital voice. The system introduced to Furope for
the second generation was GSME GSM uses narrowband TDMA (Time Division Multiple
Access), and allow eight simultaneous calls to occupy the same radio frequency. GSM
operates on the 900MHz and 1800MHz wavebands in FEurope. GSM has used various
voice codecs to compress 3.1 kHz audio into between 5.6 kbit/s and 13 kbit/s. 2.5G is
a term used for technologies which are not truly 3G, but makes improvements over 2G
technologies, such as GSM. Two such technologies are EDGE and GPRS

EDGE

EDGE, or Enhanced Data rates for GSM Evolution, is an enhancement over GSM and
allows for packet switched applications. EDGE is built upon GSM, but achieves higher
capacity and performance by introducing sophisticated methods of coding and transmit-
ting data. Today it can offer user bit-rates of around 250 kbit /s, with end-to-end latency
of less than 150 ms, but has as a theoretical maximum bit-rate of 473.6 kbit/s. EDGE
is often thought of as a 3G technology, dependent on how it is implemented, with the
highest bit-rates in within the requirements for a 3G network.

GPRS

GPRS, or General Packet Radio Service, is an overlay packet network on top of other
2G technologies, e.g. GSM. It offers its users packet-switched data transmission, and
the users are usually billed per kilobyte of information received. GPRS allows users to
wireless internet and data communications, and offers users throughput rates of up to 40
kbit /s.

4.3.3 3G

The third generation brings improvements to voice transmission and gives possibilities
for digital data to be send over the network(even though this is also supported in 2.5G
technologies). Such data could be multimedia such as music, audio or video, internet
access or messaging services.

UMTS

UMTS, or Universal Mobile Telecommunications System, or the most common form
used, W-CDMA (Wideband Code Division Multiple Access), is a 3G technology which
supports theoretical data transfer rates of up to 14.0 Mbit/s, but the expected transfer
rate is transfer rates of up to 384 kbit/s. The frequency bands originally defined in the
UMTS standard are 1885-2025 MHz for mobile-to-base and 2110-2200 MHZ for base-to-
mobile.

1Global System for Mobile Communications
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HSDPA

HSDPA, or High Speed Downlink Packet Access, is an improvement to the UMTS stan-
dard which improves latency and data rates from 284 kbit/s to 14 Mbit /s in the downlink
and 5,8 Mbit/s in the uplink.

4.3.4 WLAN

Apart from the traditional mobile technologies described above, certain mobile phones
also have support for WLAN, or Wireless Local Area Network, which is short-range
packet data communication between base stations and user terminals(i.e. mobile phones
or any other device with WLAN support, or between terminals. WLAN enables higher
data rates than that of even 3G technologies, with data rates of up to 54 Mbit/s, how-
ever WLAN generally have shorter range in their base stations and thus require more
base stations to have the same coverage as mobile technologies, and generally speaking
the coverage of WLAN is lower than that of mobile network technologies. WLAN has
several standards but the IEEE 802.11.x(x is one of several available standards) series of
standards is arguably the most widespread used of the WLAN technologies. The newest
standard is the 802.11gﬂ standard, which operates in the 2.4 GHz band, and offers up to
54 Mbit/s data rates.

4.3.5 Bluetooth

The Bluetooth Web page describes Bluetooth as such: "Bluetooth wireless technology is a
short-range communications technology intended to replace the cables connecting portable
and/or fized devices while maintaining high levels of security”. The technology is created
to be robust, have low power consumption, and have a low cost. Bluetooth operates in
the 2.4 GHz ISME] band, and divides its frequency band into 79 RF channels, and uses a
frequency hop transceiver in order to combat interference and fading. Bluetooth incor-
porates three different classes which are separated by their power consumption, which in
turn decides their effective range. Bluetooth defines two modulation mode, called Basic
Rate, and the optional mode Enhanced Data Rate, which in turn has two variants. The
Basic Rate mode offers 1 Mbps data rate, while the Enhanced Data Rate offers 2 Mbps
and 3 Mbps, depending on which modulation used.

Bluetooth utilizes a master-slave topology, and forms piconets. A piconet consists of
two or more devices that occupy the same physical channel, which means that they
are synchronized to a common clock and hopping sequence. The synchronization and
hopping sequence is controlled by the master device, and the devices that connects to
the master becomes slaves. Up to seven slaves can be active in a piconet, but many
more slaves can remain connected in a parked state. The devices in a piconet can be
connected to more than one piconet, but one node, or device, can only be the master

2There is however a new standard, the 802.11n, but it is not yet approved as an standard
3Industrial Scientific Medical
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of one piconet. When there are several connected piconets, they are called scatternets,
however the Bluetooth core protocols do not offer routing capabilities between devices
in piconets, but higher level protocols can be added on top which add this functionality
to the scatternet.

As mentioned in the description of Bluetooth, it intends to replace cables connecting
portable and/or fixed devices, and it can be used for instance to transfer data wirelessly
between mobile devices, mobile and fixed devices, or mobile devices and extra accessories,
e.g. between a mobile phone and a Bluetooth headset.



Chapter 5

Mobile games and social gaming

This chapter takes a look at mobile games and discuss some of the potential in mo-
bile games as well as describing some of the game genres available today, where a game
genre is a group of games with similar gameplay and game mechanics. The chapter also
discusses social gaming and social interaction in games. This chapter contains informa-
tion originally written for the depth study performed by the project group in TDT-4570
[Ngsterud, 2007]; though in some areas it has been altered to better fit the slightly altered
focus of this project. However the information used here will not require prior knowledge
of the depth study to be understandable.

5.1 Mobile games

Games have existed for a long time. Remains of old game boards of various games have
been found that are as old as 5000 years [Fox. 2002]. Computer and video games them-
selves are rather new in the game concept, dating back to the 1940’s, popularized on the
home market by the release of the Nintendo Entertainment System in 1985 [Fox. 2002].
After 1985 games have become increasingly complex, both in gameplay and graphics, and
modern PC and console games, now represented by the Nintendo Wii [Nintendo Wiil,
Sony Playstation 3 and the Microsoft XBox 360, all have very realistic 3D graphics, and
they offer online multiplayer for its users. Hand-held consoles and their games have also
been popular, as described in Section {.2.3]

Mobile games outside of the hand-held console market are relatively new, even compared
to computer and video games. One of the first games, at least in Europe, was Snake,
which was embedded in Nokia phones, and was released in 1997. The first games for
mobile phones where simple, small games compared to its console and computer cousins,
and originally they were played in short time periods, often while commuting between
the job and work. The games provided relaxation and a small escape from everyday
concerns. After these initial small games, browser based WAP-games and SMS-based
games appeared, but with the introduction of color display and downloadable games in
2001, wireless gaming was brought into the masses [Pelkonen, 2004]. The introduction
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of 3G(and beyond) network technology has also helped mobile gaming reach new levels
in terms of quality and user experience, and today gamers can enjoy games ranging from
simple puzzle games, to 3D multiplayer games |[Chau, 2006].

Mobile games are growing in popularity. A estimate from 2002 showed that out of a
total market sale for computer games of approximately $20 billion, the mobile game
market was $0.9 billion. Other analysts from Informa Telecom & Media estimate that
the game sales for 2005 reached $2.5 billion, and predicted that by 2010 the game sales
would be over $10 billion. Juniper Research is even more optimistic, predicting that
mobile games sales will grow from $3 billion in 2006, to $10.5 billion in 2009, and in
2011 and beyond the sales will reach annual revenues of $17.6 billion. An estimate by
The ARC Group from 2002, predicted that the amount of mobile gamers would rise from
196 million in 2002 to 667 million in 2005. The increased number of revenue is also
believed to come from casual gamers, and unlike the computer and console game market,
the mobile game market is approximately equally split between female and male gamers.
In MOBILE GAMES BUSINESS [Luukainen, 2007], Anssi Vanhanen claims that casual
games such as puzzle games generated one-third of the total revenue for the first quarter
of 2006, with a full 65% of all mobile game revenue generated by female wireless sub-
scribers. Both the amount of players predicted and the market revenue predictions show
that there is a relatively big market for mobile games; however several other reports show
that while many people play mobile games, not everyone buys new games. Ovum Asia
Pacific estimated that only about 5% of mobile users buy games, and the speculate that
the reason for this is that most people who play mobile games, play the games that come
embedded with the phone, and as an example of this, MMEtrics, a mobile data company,
stated that in November 2004 over 10 million subscribers downloaded and paid for games
for their games, but there were more than 47.1 million subscribers that played games
that where already embedded into their mobile phones. Another reason that mobile users
don’t download that many games is that the download service offered to the users is dif-
ficult to use, and that the games are difficult to find. A representative from Telcogames
claims in an interview with telecomasia.net that some of the responsibility for such a
low percentage of users downloading games also come from an insufficient effort from the
value chain actors that is responsible for marketing and promoting the games to the users.
The estimates of this paragraph stems from [Chau, 2006|, [Pelkonen, 2004, |Gibson, 2006].

The thing that separate mobile games from computer and video games, is the fact that
they can be played everywhere since people tend to bring their mobile devices with them.
Micro Java Game Development|Fox. 2002| names four qualities to aim for when design-
ing games for mobile devices; they should be easy to learn since the small hand-held
screens leave small room to have detailed descriptions and tutorials for new players, and
most users won’t bother playing the game if it’s to complicated. Clarity of visuals,
since screens on mobile devices generally are relatively small, the graphics should be as
large as possible to make it more attractive and easier to play the game. Simplicity
of gameplay, since many users are interested in short gaming sessions, and because
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the keypad can be awkward to play on, the games should have simple controls and be
clear and easy to understand. Quick game periods, since users often play the games
on their way to work or while waiting in line, the games should be broken down into
short, quick sessions. However, other studies also show that many players play games in
longer game sessions as well, from about 15- to 20-minutes, and that players are more
frequently playing the games in the evening, while they are at home|Luukainen, 2007].
Interactivity, by giving the player the possibility to play against other players, the sense
of community grows among the players making it more likely that they will continue to
play the game.

5.1.1 Multiplayer mobile gaming

Ovum Asia Pacific estimated that mobile multiplayer games generated 12.5% of the total
revenue on the Asian mobile game market in 2005[Chau, 2006|, indicating that there is a
market for multiplayer games. Multiplayer and community aspects in multiplayer games
started with highscore support, tournaments and limited chat functionality in the earlier
mobile games and where followed by turn-based games which did not require real-time
transfer latency, since the user usually spent more time on each turn than the network
latency. In recent years however, real-time games with multiplayer are becoming more
common, but the main problem with real-time multiplayer mobile games is still network
latency, measured in hundreds of milliseconds across the Internet, some times rising
toward thousands of milliseconds over mobile operators’ networks across the Internet.
Another problem with such games is the network bandwidth, indicating that the data
transmissions should be kept to a minimum. A factor with multiplayer games is that
the network traffic increases with the amount of players making the bandwidth increase
proportionally with the number of players[Powers, 2006].

5.1.2 Pervasive gaming

Pervasive gaming has its roots in ubiquitous computing, which looks at integrating infor-
mation processing into everyday objects and activities. The mobile phone has since its
first appearance become an ubiquitous consumer device|[Rashid, 2006], by letting the user
have a truly mobile device with a relatively powerful computer, at least when compared
to the early mobile phones of the early 90’s.

When a computer becomes pervasive, it becomes a companion for the user that
the user can keep on him(her) constantly and everywhere, and the device becomes an
offerer of informal, unstructured activities without clear starting or ending points. Per-
vasive gaming uses the notion of a constant companion, and implements and exploits
the unique features it offers in game design. Pervasive gaming offers the users mobile,
place-independent gameplay, in the sense that the games do not have to be played on
a single location, but the player can bring the game with him and play it wherever it
suits the user, and the location of the user may even be incorporated into the gameplay.
Pervasive games also integrate the physical world into the virtual world. This can be
done in several ways, and using data from the physical world open up many new ways
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of playing games and could even create new game types. The final point that pervasive
games offer is social interaction between players|Jegers, 2006].

One particular type of pervasive games use the location of the player in the gameplay,
and may be called location games. These games gather the location of the player, and
sometimes locations of other physical world objects are gathered as well, through one of
the methods described in Section [£.2.2] and this information is then used in the virtual
world of the game. This can be done in several ways, and there have been several
games made that use location information in the gameplay, such as Human Pacman
[Cheok, 2004], which combines the physical world with the classical game Pacman and
requires the user to wear complicated, wearable-computer equipment. Another example
of a game that uses location information in its gameplay is a game called Capture the
Flag|Cheok,2006], which creates a version of the classic Capture the Flag gameplay where
the players are split into teams and places a flag, which represents their base, on an
actual location in the physical world by using a GPS transmitter, and the objective then
becomes to capture the other team’s flags by finding the GPS transmitter of the other
teams in the physical world, and then bring the flags back to their own base.

5.2 Social gaming

Social gaming, and social interaction between players have existed since the early days
of gaming, and games such as Pong had the option for multiplayer where two players
could play against each other in the same game, using the same screen and game console.
With the growth and rise in popularity of networked games, and perhaps in particular,
the Internet, gamers now also have the opportunity to have social interaction with other
gamers within the virtual world of the game, without being in the same room as the
other gamers. Thereby the social gaming grew from being social interactions between
gamers located in the same room, playing the same game together, to also allow social
interaction between gamers situated possibly at very long distances from each other,
something which gives new challenges, as well as new possibilities.

In HEARTS, CLUBS, DIAMONDS, SPADES: PLAYERS WHO SUIT MUDS |Bartle, 1996]
Richard Bartle looks at MUDﬂ and which player types exist within these games. Bartle
finds that there are generally 4 play styles to be found in MUDs, and in most virtual
worlds, which are the achiever, the explorers, the socializers and the killers. The achiev-
ers focus on achieving goals specific to the context of the game, e.g. by gathering points
or rising in levels. The explorers focus on exploring the virtual game world, and under-
standing the underlying mechanics of the game, e.g. by finding hidden places within the
world, or by finding bugs in the game. The socializers focus mainly on the social aspect
of the game, i.e. in the social interaction with other players. The focus of the killers is
to impose themselves onto other players by killing them, and they are generally more
interested in the fighting, or combat aspect of the game. Bartle uses the graph in Figure

IMulti User Dungeon ,or Domain



5.2. SOCIAL GAMING 35

Acting

Killers Achievers

Players World

Socializers Explorers

Interacting

Figure 5.1: Interest graph

to show the main interests of the players who fit into one of the four categories, i.e.
killers are more interested in acting out against other players inside, while explorers like to
interact with the game world, but are not as interested in the other aspects of the game.
Players according to Bartle all fall into one of the four player types, and while players
in one player type may use several of the aspects of the other player types, it is usually
to gain benefits in his(her) own player type, e.g. for a killer to be good at killing other
players, (s)he must first be of a high enough level, and have good enough equipment to be
able to kill other players, thus some degree of achieving is needed to be a successful killer.

In Social gaming interactions parts 1 through 3 [Appelcline,2003-1) [Appelcline,2003-2]
Appelcline,2003-3|, Shannon Appelcline takes a further look at the player types found
by Bartle. According to Appelcline the two player types of killers and socializers form
a spectrum where the range of socialization goes from cooperative interaction, from the
socializers, to competitive interaction, for the killer archetype. She also claims there is
yet another type of socialization not found by Bartle, the game-agnostic behavior, or the
freeform socialization. The difference between freeform socialization and the other two
types is that freeform socialization is not goal oriented.

The competition socialization can have several forms, but the most basic and most
used is direct competition. Direct competition in games is supplied by allowing players
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to fight other players. If not restrained or regulated, this type of gameplay can be
considered an nuisance by other players, e.g. if the game allows players to attack other
players regardless of whether the other players wants it or not, the players attacked by
the other player may be annoyed, and repeated deaths caused by this will become a
serious nuisance for the player. Appelcline therefore suggests several other mechanics
that could help improve the direct competition. Agreeable fights are fights where both
players agree upon fighting each other. This can be accommodated by having special
areas created solely for player versus player combat, or to allow duels between players
where both players agree upon the duel, or even have special servers dedicated to player
versus player combat. The other suggestions were that of lowering the consequence of the
competition, e.g. by having other penalties for losing a competition other than death, e.g.
by getting loss in honor or reputation by losing a competition. Appelcline also suggests
that direct competition does not necessary have to be in the form of combat, but could be
in negotiation, in oral contests, or for instance in sport contests. Appelcline also describes
two other forms of competition, the resource competition and the economic competition.
The resource collection competition is aimed toward competition between players about
the resources found in the virtual world, and she claims that for games to support resource
competition the games should give players limited resources, but players should also be
allowed to have more of one resource than another. Resource acquisition should also be
rewarded in order to ensure that the players are interested in collecting the resources.
The economic competition also have several forms; the capitalistic competition, which is
the straight forward supply and demand mechanism, where the market decide the prices
on wares, auctions; where players use auctions to sell and by their items, voting; where
voting is used as a means of changing the game rules by giving the player a certain
number of votes decided by certain in game factors, and then the player can use these
votes to vote for game changes, and finally bids, which is the gambling of the game world,
where the player places bids on certain events.

For the cooperative socialization the direct cooperation involves several players work-
ing together to achieve a goal inside the game world, which is often to defeat an opponent
in the game that require several players to work together. There is also possibilities for
hierarchical cooperation, in which the cooperation is based on hierarchical relations be-
tween players, e.g. by having a master/slave relationship between players in which the
master gives tasks to its slaves, which in turn cooperate with the master to receive an
award, or perhaps in order to grow in the social hierarchy. The supportive cooperation
is a cooperation form where players offer resources to each other in order to achieve the
goal desired.

The freeform of socialization is usually offered in games by giving the players the
basic ability to chat with each other. There are however other possibilities for games
to support freeform interaction between players. Freeform interaction is either not goal
oriented, or it is not supported by the system, i.e. the game. This means that freeform
socialization does not spur from goals set by the system, but rather from the players
themselves, often because of boredom, to get attention, or as an ice breaker. Creative
pursuits is an interaction form where the players come together to create stories, pictures,
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or any other objects the game allows. Even though some games do not have hierarchical
structures, players will often create their own structures through hierarchical building, for
instance by claiming ownership of specific items as a part of a social hierarchy. Freeform
competitions are competitions created by the players and are not supported by the sys-
tem, i.e. these are competitions originally not supported by the system, but created by
players, e.g. by having races inside the game.

In Living a Virtual Life: Social Dynamics of Online Gaming [Kolo, 2004] Castulus Kolo
and Timo Baur takes a look at the game Ultima, which is a MMORPG. Here they found
four player types, based on the amount of time they spent in the game. They also found
three distinct levels of social behavior and social interaction. The social micro-level con-
sist of the individual player and their character, and why the individual player decide
to play such games. The social meso-level consist of the social interaction among play-
ers, and the social formation among players. In Ultima players are often members of a
guild, which is an organization of several players which often has its own social struc-
ture and leadership hierarchy, but common to all guilds is that the social relationship
between the members of the guild is usually stronger than that of players outside the
guild. The last level is the social macro-level, and is a broader sense of social relationship,
and often consists of communities of players, e.g. the entire community of Ultima players.

The social interaction types, and player types presented in this section gives an indi-
cation of the level of social interaction in multiplayer games. It also gives an indication
on which features should be incorporated into a multiplayer game in order to support
social interaction between players, and shows that social interaction between players is
more than simply chatting with, or killing, other players.

5.3 Game genres

Video and computer games have traditionally been placed in genres. Genres traditionally
help gamers, or the players(users) of video and computer games, classify games in order
to make it easier to talk about similarities between games [iHobo|. By looking at simi-
larities between games one can subtract the essence of the game and place it in a genre.
Games that are similar by nature may attract a certain type of gamers, i.e. some gamers
like a certain type of games better than others. Some players may even exclusively play
games from one genre. This can be used by market analysts and marketers in order to
market games specifically for the appropriate audience, or it could help the developers
and the marketers in deciding what kind of game they want to create based on the size of
the user group, as opposed to creating games purely out of artistic or narrative reasons.
Purely making games to fit a particular genre however may make them less enjoyable and
unimaginative, if the developers choose to only implement features currently available
within the genre. Such thinking will make games stagnate, making no room for new
innovations in gameplay and game mechanics, and may cause new games to become less
attractive to gamers simply because they are "just more of the same". Thus innovation
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and imaginative thinking also becomes a factor in game development. However thinking
in genres is a good starting point in terms of thinking about basic functionality that the
game should offer.

Genres are usually divided into genres and sub-genres, where the overall functionality,
the core elements of the gameplay, and the game mechanics decide which genre the game
belongs to. Genres are then the overall description of the genre, while the sub-genres
give a more detailed view of the game mechanics usually found in games within the
sub-genre. Thinking of game genres as taxonomies, the genre - sub-genre relationship
is similar to subtype-super type relationship, or a parent-child relationship, or in object
oriented terms; the subclass and the super class relationship. However not all games
can be placed in only one particular genre or sub-genre, since they can be mixtures of
genres. Some games may belong to one genre, but have certain elements from other
genres. These elements may influence the game to various degrees. A game could for
instance be a first-person shooter game, but have elements from role-playing games, e.g.
by having an inventory system, or by having the player gain new abilities as (s)he gets
further into the game. Deus Ez [Deus Ex| and BioShock |[BioShock| are good example
of first-person shooters that incorporate elements from role-playing games, but are still
characterized as first-person shooters. When the various elements the game incorporates
are of equal importance gameplay vice, the game is a cross genre game, i.e. the game
belongs to more than one genre at once.

There are no standardized genre specifications or genre division mechanics, even though
there are several taxonomies and genre description available. Mark J. P. Wolf created a
list of about 40 genres [Wolf, 2000], while the game website GameSpot [GameSpot|, which
follows and reviews games, uses a list of more than 30 genres to classify the games that
they review. There is also interest in genres and game classification in research. Craig A.
Lindley [Lindley, 2003] suggests a high level framework for classifying games that classify
games by using several dimensions. The framework looks at the amount of ludology, sim-
ulation and narratology. The framework can also be extended for instance by looking at
fiction versus non-fiction games, or virtual versus physical gaming. There are however no
final definition or standardization of game genres, and the classification frameworks that
have been introduced so far are open for discussion and criticism. Thomas H. Apper-
ley [Apperly, 2006] discusses several of the proposed classification frameworks and looks
closer at four common and popular genres, concluding that putting games into certain
genres is difficult in that several games should be able to belong to several genres at
once. He also discusses the various methods for classifying games, which usually consist
of looking at either the narrative aspect of the games, or those that oppose this notion,
the ludologists. He also concludes that market-based categories often divide games by
their similarity to previously released games.

The genres discussed in this section are based partly on genres used by the gaming
industry and game web sites, but also through own experience and on how well suited
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games in these genres are for the project and the scope of the project.

5.3.1 Action

Action is a somewhat ambiguous name for a genre since most games contain some element
of action in them, however there are certain games that have the action element as their
main element and there are some sub-genres that fit well inside the action genre. The
main focus of action games lies in combat by having the player facing one or more
opponents which aim at harming or killing the player. The task of the player is then
to dispose of or avoid these opponents. The combat can be the main component in the
game, as in first-person shooters, or just be a tool to advance through the game, as in
platform games.

First-Person Shooters

First-Person Shooters(FPS) puts emphasize in combat and shooting from the perspective
of the character controlled by the player. Such games are usually 3D games where the
player see the action through the eyes of the character they play. This gives a feeling of
immersion into the game by having the player become the main protagonist. Become in
the sense that the player becomes the character since he controls the character directly
and sees what the character sees. FPS games usually involve weaponry of some sort and
the player usually have the opportunity to aim the weapon in any direction, although in
earlier games the player could not aim their weapon, but instead relied on auto-aiming, a
mechanism where the game helps the player to aim at their opponents. Most FPS games
have some degree of violence in them, where the player shoots opponents.

Multiplayer in FPS games has usually been a selling point of games in the genre, since
this seems to be popular among many gamers. Multiplayer in FPS games usually has
several players fight against each other. The players fight each other in one of several
gameplay modes to gain what is usually called frags, or points, i.e. points rewarded to the
player for killing other players. These modes range from all-against-all matches, often
called deathmatch, to team-based gameplay. In team-based matches the players form
several teams which then fight against each other. There can also be other objectives to
the game than pure killing such as Capture The Flag(CTF) where the teams try to steal
a flag located in the enemies base and return it to its own base to gain points. There are
many more modes available in modern FPS games.

Multiplayer FPS games are well suited for mobile phones in theory. They offer pos-
sibilities for both quick and longer game sessions. Console and PC FPS games usually
allow the players to decide on how long the rounds should last, how many frags are
needed to win, or how many flags the team must get in order to win a CTF match.
By allowing the players to choose the game settings the players can choose how long the
want to play the games, making it ideal for mobile phones. The disadvantage with having
such game styles on the mobile phone is the graphics requirement, especially when the
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games are in 3D. The keypad also becomes an issue since for traditional console and PC
FPS games the aiming and steering of the character is done with either the mouse, or
with analog sticks on the gamepad. Free aiming using the keypad could be awkward on
certain phone models. The amount of data that must be send in such games must also
be taken into consideration, especially when many players play the game. FPS games
on mobile phones should therefore be scaled down appropriately with aim help, graphics
that suit the mobile platform, and other concerns related to mobile phone development.

Third person shooter

Third person shooters share some of the properties with FPS games, but the player
see the character in the third person perspective, often looking over the shoulders of
the character(or in some cases the camera can be controlled by the player). Popular
third person shooters include Gears of War |Gears of War], created by Epic Games and
released in November 2006 on the Microsoft XBox 360.

Third person shooters incorporate most of the same multiplayer possibilities and game
modes as FPS games, and thus have most of the same limitations for mobile games.

2D Shooters

2D shooters are essentially third person shooters in 2D, i.e. the perspective of the char-
acter is viewed in third person, but the character and the game world is drawn in 2D.
2D shooters generally involve shooting elements and they have most of the game modes
and possibilities as the third person and first person shooters, however since the graphics
in the game is 2D, the computational power needed by the mobile phone is less, and the
information needed to be sent over the network also decreases, since the positions of the
players are no longer 3D positions. Thus 2D shooters might be a better alternative than
third- and first person shooters, however there will still be a problem will game control
through the keypad. Figure [5.2]shows a screenshot of the 2D multiplayer shooter Soldat
[Soldat], created by Michal Marcinkowski. The game is a multiplayer 2D shooter with
several available weapons and game modes, and has several players fight each other.

Other

Other action sub-genres include such genres as:

Platform games Platform games usually involve jumping to and from various plat-
forms, such as New Super Mario Bros. |[New Super Mario Bros.| created by Nin-
tendo for the Nintendo DS. New Super Mario Bros. offer both single player, and 2
player multiplayer, however usually platform games don’t incorporate multiplayer.

Action-adventure Action-adventure usually involve adventure elements, action ele-
ments and puzzle elements, or more generally problem-solving. Games in this
genre include such games as the Zelda series from Nintendo and the God of War
series created by SCEA for the Sony Playstation 2. These games are usually not
known to have multiplayer support, but there are exceptions.
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Figure 5.2: A screenshot of the game Soldat

5.3.2 Casual

Casual games as a genre is perhaps not the most used in the industry, but the term
casual here is meant to reflect on the fact that these games are mainly targeted toward
what is known as casual players, i.e. players that play games purely for recreation and
fun, and possibly not for long periods at a time.

Puzzle

Puzzle games usually have the players solve logical puzzles, to navigate complex environ-
ments or to use quick reflexes and hand/eye coordination to solve problem. The main
gameplay mechanism in these games is problem solving where the player is faced with
a problem that he must solve, some times within a time limit. Some games use point
systems to make the game more interesting and competitive for the players. The small
size of most puzzle games make them a good fit for the mobile phone platform, and the
games often have an "easy to play, difficult to master" mantra, making it easy for new
players to pick up and play, but hard to master.

Figure [5.3] shows the game Tetris DS created by Nintendo for the Nintendo DS, re-
leased in 2006. It is a remake of the original Tetris, which is arguably the most popular
puzzle game. Tetris DS have several gameplay modes, including the original Tetris mode
where the player must place different shaped blocks on the bottom of the screen and
cover and entire row with blocks, which in turn makes the row disappear giving the
player points in return. Tetris DS also have multiplayer functionality as shown in Figure
.3 where the opponents’ game boards are shown in the upper screen. The objective for
the player then becomes to get more points than the other players.
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Figure 5.3: A screenshot of Tetris DS for 