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_ Simulating a City, One Page at a Time

Intro

Three years ago, at GDC 2010, | gave a talk about one-page designs. In that talk |
showed several examples of one-page designs from other games | have worked on:
Di ablo 3, Simpsons and Spore. I donot
discussed in that lecture, but if you are interested you can download the slides here:
http://www.stonetronix.com/gdc-2010/ , or watch the talk on the GDC Vault:
http://gdcvault.com/search.php#&category=free&firstfocus=&keyword=librande&confer
ence_id=280 (requires Vault membership).
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g a City, One Page at a Time

Intro

I have had a lot of success with one-page design documents, so when | started working on

SimCity, back when there were only five people on the team, | gave myself a challenge: Could |

do ALL of the design work as one-page documents, from initial pre-production all the way up
until when we shipped? Well, the short answer
would be difficult, | wanted to push it as far as | could in an effort to both grow as designer and

as a way to see where the one-page design approach would break.

I know that most of you will never work on a game where you have to simulate a city, so even
though | d8dm onl y @mnCity documentation, | roge that the general ideas
behind these documents will be valuable for any design project you are working on.
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What is a One-Page Design?
e Only one page

¢ Printed out and displayed prominently

e Communicates a core idea:
= (learly

= Concisely
* Thoroughly

What is a One-Page Design?
For those of you who haveai$aquickeedew. my previ ous

Obviously, it is only one page. Nothing is hidden from view. When you staple a page

behind another page then you are taking a risk that your audience might not see that

information. When you require people to scroll to see the entire design, or to click a
hyperlink for more information, then there is
need to by 8.5 x 11, it can be any size and in any orientation.

Print it out. Hang it up. Make copies and distribute it around the office. A cryptically
named design document buried inside a folder on the server is worthless. You want
the ideas out in open for everyone to see. You want to be able to take the page into a
meeting and write on it.

Ultimately the reason you are creating designs is to communicate. Just because you
are only wusing one page doesndét mean that you
sure to:

- Present the core idea as clearly as possible. Make your design approachable,
unambiguous and easy to interpret.

-Be concise and focused. Dondét put too many i

-Try to answer as many questions as possible. This sometimes puts you at odds with

the ficoncised and fAclearo points. Put as much
document, but not at the cost of making the document unwieldy to read. Finding the

sweet spot may take some trial and error but it is worth the effort.
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What is a One-Page Design?

Her e 6 s a nofalarge one-page document (with Maxis designer, Brian Bartram,

pretending to look intrigued). This is one of the first documents produced for the

project and itdés hung up where many people wil
itds a | ot e a spage documentifimau kave asbig piece of paper!

I should note that itds i mpossible to show you
PowerPoint presentation. The resolution is too low (96 ppi, compared to 1200 ppi from

a laser printer), and the aspect ratio is forced to be 16:9. So throughout this

presentation | 0611 be showing you many diagr ams

Power Pointés aspect ratio. After the talk feel
actual physical illustrations that | brought along with me today.



Selecting a Region
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This overview diagram was one of the first ones created for SimCity, about three and a half years ago

(Sept. 20009) tés purpose was to |l ock down the high level
the entire game, where each bold heading describes a feat
feature, because back then I didnoét know the details. But

going to be doing and kept us from wandering off-course.

The diagram turned out to be a good way to organize this talk, since the majority of the design documents

that 1611 be showing wildl fit into one of he categories |
ltds interesting to noS8imCityehsata wheb octotnosm sutpeon tsliymu loauttieadn ( me a
high level simulation was not predetermined, but happened organically based on the aggregate actions of

each individual <citizens). However the entire design proce
overview document and over the course of the project continuously drilled down into the details of each

section.

I'n order to explain how this worked, | etds start out here



Selecting a Region

The player selects a box from an existing reglon or starts a
new region. Reglons come in hundreds of different
configurations. Pick the one that suits your play style!

Peaceful Pastures § Volcanic Villages

Upstream-Downstream Solo City

r Simulating a City, One Page at a Time

Selecting a Region

We knew that we wanted to make large regions where multiple people could get
together and play simultaneously. Here are a few early examples showing how
different region configurations would promote different types of play.



Simulating a City, One Page at a Time

Scale Maps

Some of the first diagrams | made were scale representations of actual cities. The engineering
team had calculated that to run on our min-spec computer we should target 2K x 2K size areas,
which is the size of a medium city in SimCity 4. In order to make it apparent to the team what
that meant, | made some simple illustrations of different types of cities based on Google Earth
view of real cities. In many ways | was already playing a non-simulating form of SimCity in
Adobe lllustrator at this point in time, long before the engine was ready.

1) Here you see an industrial shipping yard

2) Hered6s a suburban area with many houses, a school
commercial district

3) This one is a farming town with a municipal airport
4) And the last one is a hotel-filled beach resort.



Simulating a City, One Page at a Time

Overview Scale Maps

Here is a picture of all four cities together, printed out and hung up in the hallway (and
photobombed by scripter John Giordano). Even though this document has no words, it
is really easy to understand at a glance one of the key features of our game: that cities

could be specialized, and that individual cities would work together to make up a larger
region.

10



}
60 Industrial

3

"

T

'd
innJ5E
.

Simulating a City, One Page at a Time

Overview Scale Maps

Documents such as these go one level deeper and show individual widths for road
types and RCI building approximations for 1K by 1K cities. These were needed by
both engineering and art in order to establish the performance benchmarks. There
were several of these illustrations that were used to estimate the maximum number of
buildings in cities based on different wealth and density levels. (A city made of low-
wealth skyscrapers has fewer buildings than a city of wealthy single-story mansions.)



Region Flow
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Simulating a City, One Page at a Time

Region Flow

The previous documents were useful for determining engineering and art metrics, but
this design is about the player experience.

This diagram shows the Ul options, as well as the reasons why the player will care.

High level gameplay activities are listed around the diagram. (Like many of the

examples | &dm showing today, the printed documer
meant to be read from top to bottom, instead of from left to right as you see it here.)

By coming at the problem from both ends (develc
the team understand the problem fully.
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Simulating a City, One Page at a Time

Region Timeline

This is one of my favorite diagrams from the project. It describes play patterns in more detail and how they
change through time. | strongly believe that every game designer should make a timeline like this early in

the devel opment process. At this phase in the project
still approximate it by breaking up the gameplay into early, mid, late and end game phases.

Most games have a very linear structure, which means that it will be simpler to create a traditonal timeline.
Unfortunately, there is no fAright wayo to play SimCity
ti meline canot represent the thousands of ways that a

To get around that problem, | decided to show off two extreme cases as book ends. If we can understand
the extremes then we can assume that most cities will be shades of these extremes in varying proportions.

I know that it is difficult to see the detail (another reason why you should print out the documents instead of
keeping them online) so |letdos zoom iné

whi
I a
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Early Game

Simulating a City, One Page at a Time

Region Timeline

There are two cities. The one on the left has little water and a lot of minerals (we called

it APittsburgho). The one on the right has pler
called it fABerkeleyo). Despite the differences,
lay out roads and zones. Pittsburgh favors industry and coal power, while Berkeley

favors commercial and wind power.
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Mid-Game

G et e

ﬁ’ _ Simulating a City, One Page at a Time

Region Timeline

In the mid-game the players are starting to specialize.
Pittsburgh starts mining coal and builds lots of houses
for low wealth workers. Berkeley is encouraging
higher wealth workers and education.

15



Late Game
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Region Timeline

In the late game the cities are very specialized. Pittsburgh has expanded the coal
production and now has low wealth high-rises. Pollution is a problem and the dumps
are filling up.

Berkeley has to use a lot of space for wind power because the wealthy houses and
shops are demanding more electricity.
upo. Berkeley is wusually | ow on money
government services.

As t he ec
because i
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End Game

~ Simulating a City, One Page at a Time

Region Timeline

In the end game both cities are facing crises. There is too much pollution and sickness

in Pittsburgh and to make matters worse they are running out of water. There is too

little money and electricity in Berkeley. However, if they work together they can solve

each otherdés problems by sharing commuters, uti

There are a lot of other details in these diagrams, but for the purposes of this talk it is

not important. The main take away here is that you should always be looking at your

game as arcs over time and attempt to document the important points that occur along

the way. Figuring this out early on paper mean:
programmer time later.
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Trading with Neighbors
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Trading with Neighbors

We knew that cities would be trading with each other, but when [ first put this overview
together | didnét think it would be a big feat:!

18



Trading with Neighbors

A regional Truck Stop (or train station, boat dock or alrport)
allows players to trade resources within the same region,

N[
\! ~a 3

Resources deposited here
can be picked up by your
connected trading partners.

Trading with Neighbors

| imagined it would just be a truck and a trade lot and that players would simply ship
goods back forth. But as you just saw in the Pittsburgh/Berkeley example, trading got
much more complex as we started discussing all of the possibilities.

19



Multiplayer Interactions

Player to Player Trading
Across cinies

Region vs. Region
Betweon reglans

Player vs. Player
In any city or region

Pt E /| ' . Big Business
Population Reglonal Statistics g 1
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Pollution

Simulating a City, One Page at a Time

Multiplayer Interactions

The first thing that needed to be documented was all the ways that players could
interact with other players: city to city, region to region, globally and personally. This

was an early diagram that showed high level interaction relationships. As we started

digging into the details the model became incr e

20
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g a City, One Page at a Time

Transferring Citizens and Utilities

This chart is an attempt at trying to capture the intricate flows of city-to-city trading. It is

di fficult to understand, but dondét worry about
City A is simulating next to a copy of City B and vice-versa. (In SimCity, players are

only interacting with copies, not actual cities. This is necessary because the game can

be played asynchronously, while one city is onl
want to simulate a city when its owner is offli
from a healthy city and come back later to find it in ruins.)

Given the engineering constraints of the Glassbox system, | was unable to come up

with a more elegant design and we shipped the game with this system in it. Based on

feedback that we have received, it is clear that players have a difficult time

understanding how this system works.

What is important to note here is that if your
easily understood, then there is a good chance your players (and your fellow

devel opers) wonét wunderstand it either. You ma\)

design instead of iterating on the layout of the diagram.
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Importing and Exporting Resources
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Importing and Exporting Resources

Players can also trade with the Global Market. Unlike the previous slide, this chart
doesndt attempt to cover every aspect of tradir
Still, it is rather dry and uninspiring. It was perfect for the one-on-one conversations |

had with the scripter who was i mplementing the
attract much attention if it was hanging on a Vv
colorful resource icons along the bottom, but t

more compelling.)
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Transporting Cargo

Herebs another attempt at illustrating
diagram as the one on the previous slide, but | replaced the 2D boxes with isometric

buildings and added trucks along the arrows. Now it is much more compelling to look
at. If you hang this up on wall then people will stop to look at it.

You have to be careful when doing this sort of decorating. Make sure that everything
you place on the chart reinforces the ideas you are trying to communicate. For
instance, | could have drawn in actual roads instead of colored arrows, or placed little
trees and houses along the truck routes. This would have made the city look more
realistic and appealing but it would have only been a distraction (not to mention more

work for me). Edward Tuftec a | | schattjimkdos aind it shoul d be

t he s ame

avoi deo
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Simulating a City
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Simulating a City

This next section of the overview chart is all about the core simulation. Notice how

smal | it is on the chart. This i s because
design needed here.

at

t
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Simulating a City

The player can lay down roads and set up RCl zones.
Simulated citizens will move into the box if there are jobs.
Business and industry grow as the worker pool increases,

The player’s buildings don't
need to be placed into a zone.
They can go anywhere.

Peaceful Pastures

Simulating a City, One Page at a Time

Simulating a City
There have already been four other SimCity games, so | assumed that the simulation

aspects were well understood and that we could just refer to the past games
themselves for design knowledge. It turns out | was very wrong.

25



Previous SimCity Games

To understand why, let me spend a moment talking about how the previous SimCity
games simulated a city.

(As an aside, the first SImCity game was 2 MB. For comparison, this PowerPoint is
over 20 MB.)
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Simulating a City, One Page at a Time

Previous SimCity Games

Previous versions of SimCity were graphicalspr eadsheet s wher e
was determined statistically by looking at the influences of other nearby cells.

A building could spread influence through maps (usually in a radius). Even though the
graphics improved over time the underlying grid-based simulation remained the same.

every ce
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Excel Simulation

Essentially, past SimCity games were just pretty spreadsheets. In fact, one of the first

things | did when | started working on SimCity was to model it in a spreadsheet. While

this was statistically interesting and valuabl e
hoped because the newest SimCitygame i sndét based on an underl yi
agents. This changes everything.
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Agents and Previous SimCity Games

Many people believe that the previous SimCity games were agent-based. That
because if you look close you see little cars moving around. But if you try to follow one

of them around the town you quickly realize they disappear shortly after leaving the

block they started on.

In reality the streets are just showing the state of the adjacent buildings. The cars are

A

(O

simply graphical feedback and arendét actually

can see the hood of car on the right side of the road appearing out of a crosswalk. This
is because the game thinks that cars should be on the street in front of the northern
buildings, but not in front of the buildings directly to the south.

29
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ulating a City, One Page at a Time

Agents and Previous SimCity Games

Even in SimCity 4 you would often see cars disappear at the end of a road segment,
and then reappear as a different car type a few moments later.

30
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Basic Agent Behavior

But this version of SmCityd o es ndét oper at e i nsim(hoer sfaampe nwtad/). IiEs
actually carrying information through the city as they go from one place to another.

What you are looking at is a one-page design that was printed out and hung up for
everyone to see. Notice how simple it is. It has one purpose: to educate the team on
three vocabulary wordsd source, agent and sinkd and the relationship between them.
It was critical that everyone on the team understood this relationship because our
entire game is based on this concept.

Remember that your designs dondt need to be cor
to be as complex as the idea you are trying to communicate.
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Agent Definitions

Once that idea had been communicated then | could move on to more advanced
concepts. This diagram shows how agents can carry many different types of resources
down paths and into units.



Flows Through the City
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Agent Flows Through the City

Now that | had established the basic vocabulary and iconography, it was easy to build
up more complex examples. Here is a simple diagram showing how agents might flow
around a small town. We can now start to drill down to the next layer of vocabulary. In

this case, agents can be typed as shoppers, workers and commuters. Units can be
typed as factories, stores and houses.



(@ Uneducated city, @ Schools educate (® Educatedcity,
Dirty jobs, citizens Green jobs,
Sick citizens Healthy citizens

Simulating a City, One Page at a Time

Education Flow

Now | have enough pieces to build up higher level concepts. This diagram shows how
agents might use education to reduce pollution by increasing the tech level of the
factories.
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(D) Workers go to incinerator (@ Truck picks up garbage (3 Garbage burns,
workers go home

Garbage Flow

This one shows how agents might travel back and forth from work to the garbage
dump. They put out their garbage in the morning and go to work. They pick up the
garbage, take it back to the dump and burn it. Then they get paid and go back home.
(Presumably to buy more garbage and repeat the cycle.)

This is still one of my favorite documents, because out of context it seems like a
subversive anti-consumerism propaganda poster. In fact, | thought it would make for
some interesting graffiti. So | printed up s o0me
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Bus Stickers

éand started <agedesign prgpaganua avoone town. (I have some
extra stickers here. Feel free to pick one up after the talk.)

36



Maps vs. Paths

Here is another simple design diagram meant to show the difference between how

previous versions of SimCity handled crime vs. how our new version would handle it.

On the left the house is protected from crime just because it happens to be close to the

police station. On the | eft, the crime happens
get to the house.

These simple agent flow diagrams worked well as visual explanations, and they were
effective at communicating the core simulation
adequate as plans to build the game. I still h e
was to get all the details of the simulation on one piece of paper so that | could easily

see all the relationships.
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