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What Living City Is, And What Is Not
An Overview on Living City Features [1]

Living City is:
A -Massively- Multiplayer Online Game
A Collaborative ’Simulation’
Browser-based (No Client Installation)
Persistent & Real-time
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A 3D Virtual World
A Flash Game

E. Ferrara, G. Fiumara, F. Pagano Living City, a Collaborative Browser-based MMOG



Motivation
Our Results/Contribution

Summary
Appendix

The Basic Problem That We Studied
Previous Work

What Living City Is, And What Is Not
An Overview on Living City Features [1]

Living City is:
A -Massively- Multiplayer Online Game
A Collaborative ’Simulation’
Browser-based (No Client Installation)
Persistent & Real-time

Living City is not:
A 3D Virtual World
A Flash Game

E. Ferrara, G. Fiumara, F. Pagano Living City, a Collaborative Browser-based MMOG



Motivation
Our Results/Contribution

Summary
Appendix

The Basic Problem That We Studied
Previous Work

What Living City Is, And What Is Not
An Overview on Living City Features [1]

Living City is:
A -Massively- Multiplayer Online Game
A Collaborative ’Simulation’
Browser-based (No Client Installation)
Persistent & Real-time

Living City is not:
A 3D Virtual World
A Flash Game

E. Ferrara, G. Fiumara, F. Pagano Living City, a Collaborative Browser-based MMOG



Motivation
Our Results/Contribution

Summary
Appendix

The Basic Problem That We Studied
Previous Work

What Living City Is, And What Is Not
An Overview on Living City Features [1]

Living City is:
A -Massively- Multiplayer Online Game
A Collaborative ’Simulation’
Browser-based (No Client Installation)
Persistent & Real-time

Living City is not:
A 3D Virtual World
A Flash Game

E. Ferrara, G. Fiumara, F. Pagano Living City, a Collaborative Browser-based MMOG



Motivation
Our Results/Contribution

Summary
Appendix

The Basic Problem That We Studied
Previous Work

What Living City Is, And What Is Not
An Overview on Living City Features [1]

Living City is:
A -Massively- Multiplayer Online Game
A Collaborative ’Simulation’
Browser-based (No Client Installation)
Persistent & Real-time

Living City is not:
A 3D Virtual World
A Flash Game

E. Ferrara, G. Fiumara, F. Pagano Living City, a Collaborative Browser-based MMOG



Motivation
Our Results/Contribution

Summary
Appendix

The Basic Problem That We Studied
Previous Work

What Living City Is, And What Is Not
An Overview on Living City Features [1]

Living City is:
A -Massively- Multiplayer Online Game
A Collaborative ’Simulation’
Browser-based (No Client Installation)
Persistent & Real-time

Living City is not:
A 3D Virtual World
A Flash Game

E. Ferrara, G. Fiumara, F. Pagano Living City, a Collaborative Browser-based MMOG



Motivation
Our Results/Contribution

Summary
Appendix

The Basic Problem That We Studied
Previous Work

BB-MMOG? A Viable Solution
An Overview on Living City Features [2]

Why a Browser-based MMOG?
Availability
Business Model
Accessibility
Architectural Requirements
Performances
Limited Development Efforts

E. Ferrara, G. Fiumara, F. Pagano Living City, a Collaborative Browser-based MMOG



Motivation
Our Results/Contribution

Summary
Appendix

The Basic Problem That We Studied
Previous Work

BB-MMOG? A Viable Solution
An Overview on Living City Features [2]

Why a Browser-based MMOG?
Availability
Business Model
Accessibility
Architectural Requirements
Performances
Limited Development Efforts

E. Ferrara, G. Fiumara, F. Pagano Living City, a Collaborative Browser-based MMOG



Motivation
Our Results/Contribution

Summary
Appendix

The Basic Problem That We Studied
Previous Work

BB-MMOG? A Viable Solution
An Overview on Living City Features [2]

Why a Browser-based MMOG?
Availability
Business Model
Accessibility
Architectural Requirements
Performances
Limited Development Efforts

E. Ferrara, G. Fiumara, F. Pagano Living City, a Collaborative Browser-based MMOG



Motivation
Our Results/Contribution

Summary
Appendix

The Basic Problem That We Studied
Previous Work

BB-MMOG? A Viable Solution
An Overview on Living City Features [2]

Why a Browser-based MMOG?
Availability
Business Model
Accessibility
Architectural Requirements
Performances
Limited Development Efforts

E. Ferrara, G. Fiumara, F. Pagano Living City, a Collaborative Browser-based MMOG



Motivation
Our Results/Contribution

Summary
Appendix

The Basic Problem That We Studied
Previous Work

BB-MMOG? A Viable Solution
An Overview on Living City Features [2]

Why a Browser-based MMOG?
Availability
Business Model
Accessibility
Architectural Requirements
Performances
Limited Development Efforts

E. Ferrara, G. Fiumara, F. Pagano Living City, a Collaborative Browser-based MMOG



Motivation
Our Results/Contribution

Summary
Appendix

The Basic Problem That We Studied
Previous Work

BB-MMOG? A Viable Solution
An Overview on Living City Features [2]

Why a Browser-based MMOG?
Availability
Business Model
Accessibility
Architectural Requirements
Performances
Limited Development Efforts

E. Ferrara, G. Fiumara, F. Pagano Living City, a Collaborative Browser-based MMOG



Motivation
Our Results/Contribution

Summary
Appendix

The Basic Problem That We Studied
Previous Work

Outline

1 Motivation
The Basic Problem That We Studied
Previous Work

2 Our Results/Contribution
Design & Evaluation
Main Results

3 Appendix
Game Screenshots

E. Ferrara, G. Fiumara, F. Pagano Living City, a Collaborative Browser-based MMOG



Motivation
Our Results/Contribution

Summary
Appendix

The Basic Problem That We Studied
Previous Work

Related Work On MMOG

Focusing on Architectural Issues:
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Focusing on Software Engineering:
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Services Platform

Focusing on Design and Evaluation:
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Game Design
Key Aspects [1] - Game Concept

Our Ideas? Focusing Game Concept on:
Involving Players in a Simulated Virtual World with
Enjoying Mechanics
Emphasizing the Social Aspect and Social Interactions
Encouraging Collaboration and Cooperations between
Individuals
Exploiting Management Skills of Players
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Game Design
Key Aspects [2] - Gameplay

Each player represents the Mayor of a virtual city:
Recruitment and Managing of the Staff (e.g. Deputy Mayor,
PR, HR, Engineers, Technicians, Administrators, etc.)

Hiring-Firing, Covering Empity Positions
Activities Configuration
Handling Emergencies

Managing Providing of Services To the Virtual Population
Economics (e.g. Taxes, In/Outcomes, Investments, etc.)
Developing the City, Starting Building Constructions (e.g.
Residential Areas, Commercials, Industrials, Publics,
Facilities, Transports, Tourism, etc.)
Managing Collaborations with Other Cities (Players)

Partecipation in Call for Tenders
Providing Services
Handling Building Permits
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Simulation
Simulation of Time Passing [1]

RequiredTimeAtStage(x) = RequiredTimeAtStage(x − 1)α

Class Required Time α

I 90 ≤ RequiredTimeAtStage(1) < 300 1.06
II 300 ≤ RequiredTimeAtStage(1) < 600 1.055
III 600 ≤ RequiredTimeAtStage(1) < 1200 1.05
IV 1200 ≤ RequiredTimeAtStage(1) < 1800 1.045
V RequiredTimeAtStage(1) ≥ 1800 1.04

MinTime =
kMax=147∑

k=1

xMax=12∑
x=1

RequiredTimeAtStage(x , k)

= 27978980,96 sec. = 7771,95 h. ' 324 days.
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Simulation
Simulation of Time Passing [2]

Figure: RequiredTimeAtStage(x) as Function of Stages
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Simulation
Simulation of Time Passing [3]

Figure: RequiredTimeAtStage(x) as F. of Building Completion Times

E. Ferrara, G. Fiumara, F. Pagano Living City, a Collaborative Browser-based MMOG



Motivation
Our Results/Contribution

Summary
Appendix

Design & Evaluation
Main Results

Simulation
Balancing Economy [1]

BuildingCostAtStage(x) = BuildingCostAtStage(x − 1) · β

β = 0.15− BuildingCostAtStage(1) · (0.15− 0.10)
(387500− 2000)

S =
12∑

x=2

BuildingCostAtStage(x)

As proved, with β ∈ [0.10, 0.15], we obtain:

3
2
<

S
BuildingCostAtStage(1)

< 4
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Simulation
Balancing Economy [2]

Figure: S
BuildingCostAtStage(1) and S Function
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Simulation
Balancing Economy [3]

Figure: BuildingCostAtStage(3..12) as F. of BuildingCostAtStage(2)

E. Ferrara, G. Fiumara, F. Pagano Living City, a Collaborative Browser-based MMOG



Motivation
Our Results/Contribution

Summary
Appendix

Design & Evaluation
Main Results

Business Logic
Cheating Avoidance [1]

Technique: SQL Injection
Inserting destructive or spoiling SQL commands through a
smart tampering of natural SQL commands sent from the
client, thus directly compromising the database layer integrity.

SQL Injection Avoidance
Countermisures:

Views and Structural Hiding at the DBMS Layer
Parameterized Statements and Input Preprocessing at the
Business Logic Layer
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Business Logic
Cheating Avoidance [2]

Technique: Simultaneously Buildings

Instantiating multiple exectution of mutually exclusive
operations on the same game account from multiple instances
of the Web browser (or multiple browsers).

Simultaneously Buildings Avoidance

Countermisures:
Asynchronous Logical Check Procedures through AJAX
Referential Integrity at the DBMS Tier
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Business Logic
Handling Concurrency

Problem: Handling Concurrency
Avoiding that the same resource could be simultaneously
awarded by two or more players (e.g. Fixed Price Call for
Tenders, Recruitment of Staff Members, Acquiring Services).

Solutions
AJAX is efficiently used to:

Asynchronously update available resources
Asynchronously check resources availability

DBMS Locking and Rollbacks also implemented
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Architecture

Figure: Scalable N-tier Architecture
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Main Results
Analysis of Users’ Activity [1]

Data acquired during the period January-December 2009:
10K+ Registered New Players
165K+ Web Visitors (6% conversion rate)
29% of Daily Traffic Comes From New Players
3M+ Provided Web Pages, avg. 16 per Visit
3 avg. Daily Visits for Each Player, 10+ avg. Min. per Visit

Hint:
Encouraging Data! Think about is an Italian Beta Version!
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Main Results
Analysis of Users’ Activity [2]

In-game Users’ Activity:
190K+ Buildings (19+ avg./player)
75K+ Call for Tenders (7+ avg./player)
8K+ Offers for Tenders (<1 avg./player)
11K+ Services Provided (1+ avg./player)
120K+ Staff Member Employed (12+ avg./player)
7K+ Investments (<1 avg./player)

Hint:
To Improve: Some Features are not Fully Discovered by
Players
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Main Results
Analysis of Social Interactions

Use of Social Tools:
2K+ Personal Messages Between Players
600+ Threads on Forum
3K+ Posts on Forum (avg. 5 Post/Thread)
Less than 6% of Unreplied Threads

Hint:
Encouraging Data! Players like Socializing in games.
Open question: moving to Social Networks (FB) could give
a notable boost? Could improve the game experience?
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Main Results

Main Results
Analysis of Distribution of Time spent in Playing

Average amount of time spent in game:

Hint:
Living City is Enjoying
Does not Cause Game Addiction
Open question: Should be more involving?
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Main Results

Main Results
Social And Psychological Aspects

Klimmt et al.1:
’Competition, in contrast, seems to be less important for
browser gamers than for users of other game types’.

Our experience:
In BB-MMOGs players like cooperation and collaboration
together with competition to tackle game challenges (e.g.
concurring for fame and climbing rankings).

Hint:
Open question: ’Selfish Collaboration’? ’Self-interest
Cooperation’?

1C. Klimmt, H. Schmid, and J. Orthmann. Exploring the enjoyment of
playing browser games. CyberPsychology and Behavior, 12(2):231-234,
2009.
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Summary

BB-MMOGs are a viable solution!
Cooperation Vs. Competition? An open question!
Social aspects: the key to involve players!

Outlook
Internationalization
New game mechanics which stuck the most of users in
front of the game.
Improve social aspects and introduce in-game alliances
and hierarchies.
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Game Screenshots
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