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Abstract

The aim of this project is to examine the requirements and demands for producing an industry
standard maglevel)for the online multiplayercomputer gameleam Fortress.Z'te artefact for this
project will be an industry standard map, specifically, an attack/defend, fioaj eam Fortress.2

This will be carried out by examining existing attack/defend maps created by Valve Software (the
game's creators). A design will then dmawn up based on the findings. The map will then be created
using Valve's Hammer Editor in the Source SDK. The map will be tested and iterated multiple times,
until a final version is produced. The majl e used as a portfolio piecgiving an examplef

industry standard work that | am capable of.
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Introduction

Team Fortress 2

Team Fortress @/alve Software, 20073 an onlineteam and class based first person shooter

available for the PC (along with Xbox 360, and Playstation 3, though these versions are not)updated
developed by Valv8oftware It is a sequel tdeam Fortress Clasgitalve Software, 1999vhich is

a port ofTeam Fortres§Team Fortress Software, 199am Fortress @as released on 10

October 2007, after about eight years of development.

The dorementionedTeam Fortreswas one of the first major modifications of the origiqauake(id

Software, 1996)The most popular element of the origir@uakeY dzf G A LJX @ SNJ 61 & | aRS
where all players fought for themselves in a free for all. Pgeuld pick up items, but would lose

them when respawning after dying. Some team based modes were available, though they were not

as popular as the deathmatch mode, outside of mddeTeam Fortres¥ 2 R | RRSR & Ol LJi dzNB
FEF 3¢ YdzEf G A Liclass §btd@n. Thé days3ystém difé€ed blayers a choice of nine

different classe$o play aswhich varied in health/armour, speed and weapons available. Due to the
Y2RQa LI2LJzZ I NRGeX I f @S { Rdbin WhlkddSIoHa Codls Reahki K S § K NB &
Caughleyto develop a remake Team Fortress ClassigdA A y 3 + | £ dSQ& D2f R{ NO Sy 3

TEAM fOBTRSS 2

aernienses o afle

Figure 1.1:Team Fortress 2: Brotherhood of Arrti899)

Team Fortress @as first announced in 1998, running on the GoldSrc engine (as with TFC). The
31 YS Qa esigysivéra redisticRind militaristic, though these designs changed rapidly through
GKS 3IFYSQa f2y3 Riuedl). Déspitétielvislal@esigrs, thé gadéplay
remained very similar to its predecessowndth the same nine classes returgiralong with new

maps and game modeReimaginings offeam Fortresmaps such as Dustbowl and 2fort also
returned.



The final design style is much more cartoonist in comparison to its original concepfg)(sed.2).

This design is influenced heavily by the art Gf lLeyendecker, Dean Cornwell and Norman Rockwell
(Mitchell et al, 2007, para. 2). The game also moved from the GoldSrc engine to the Source engine,
keeping up with other contemporary Valve games, sugHalf Life AValve Software, 2004nd
Portal(Valve Software, 2000) ¢ a SOKI yA0&a¢é X HAMMDU

The game functions with two teams, RED and BLU, fighting each other across a map (or level). The

game is balanced and optimised for up to 24 play&fson eachtem)o ¢ a SOKI YA O&aé X HAMMU

it is possible for servers mccommodate up to 32 players, Valve do not encourage it, as Robin
Walker (the creator oTeam Fortress SELJX I AyayY &d6S NBIffé& RARyUd
LI I @ SNB ¢ ORoBirOWasSNNG HLIyBRBNIDIASGES HAMAO D

Team Fortress @ontains a total of eight different game modes, including arena, capture the flag, 5
control points, attack and defend, medieval, king of the hill, payload, payload race and territorial
O2y(NRf O0a[ A&aDII2F DIYS a2RSaé¢> H

Attack/Defend Game Mode

This project will specifically focus on the attack/defend game mdte.attack/defend game mode

Ad RSAZONAOSR o0& (KS ¢SIFY C2NJI Ndapsthatplay{ A o6a[ A&l
asymmetrically. RED begins with all foentrol pointg] in their control. BLU wins if it captures all of
RED's points. Points may only be captured in a set. RED wins if it prevents BLU from capturing all
points before the timer expires. Points captured by BLU are typically lacked.

RS 3
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Literature Review

In terms ofTeam Fortress @s a game, academic literature is rather sparse. The most important

piece of academic literature comes as a paper written by three Valve employees (Mitchell, Francke,

& Eng, 2007). In it, they describe the rendering preagfised within the game. Theysodiscuss

the art style and their influences, explaining concept art, models and textures. This is a very
AYAAIAKGTFdA LIASOS 2F tAGSNI GdzNB GKFG OFy 6S dzaSR
and aestheit. Outside of this paper, Rocha, Mascarenhas and Prada (2008) exaeaime-ortress 2

as a multiplayer teangame and look at hovthe teams must work together to wirt also touches

on the class system and explains how each clasartigaeabilities thd can be used in conjunction

GAGK | y2GKSNJ OtftlaaQa ailAiAtftao

In preparation for the map build, three existiigam Fortress ghaps (developed by Valve) will be
analysed. They are:

Gravelpit

Gravelpit is an attack and defend map that was released Watm Fadress 2 Gravelpit is unigue, in

that the layout of this map features three control poirg#\, B and C. Both A and B must be captured
(in either order) before C can be captured. Capturing C wins the game for the BLU team. This allows
for different ways fo both teams to approach the map. For example, BLU has the decision of
whether to attack A or B first (or split the team), in the same way that RED has the decision of
whether to defend A or B (or split their team). RED wins by holding C until the tim@uain

Figure 2.1 Gravelpit Control Point A



Figure2.4: Gravelpit Map Overview



Gorge

Gorge is an attack and defend map that was released in the DecemB&009 updatea major

update that saw both the Soldier and Demoman classes receive new weapons). Gorge features a
simple layout of just two control points, which must be captured in order by the BLU team to win the
game. RED wins by defending a control point untiltime runs out.

Figure2.5: Gorge BLU Spawn/Yard Area

Figure2.7: Gorge Control Point B



Figure2.8 Gorge Map Overview

Dustbowl

Dustbowl is an attack and defend map that was released Wiethm Fortress.Z'’he maps divided

up into three stages, each with two control points which must be captured in order (hereby referred
to as CP1.1, CP1.2, CP 2.1- ¢te stage number and the control point number). Once the BLU team
captures both control points on one stage, tleams move on to the next stage. BLU adopts the RED
spawn for the following stage, with the RED spawn moving back appropriately (see map overview).
Time added from capturing control points on one stage carries over to the next. RED wins by
defending a conbl point until the time expires.

Figure2.10 Dustbowl Stage 2 Control Points 1 + 2

10



Figure2.12 Dustbowl Map Overview

In addition to examininghe three maps, each class in the game will be assessed and commented on
in the next sectionbased on designing specifically for said class. An example of this method is the

I NI & QS ad LILIA Y2B1D). Heidtt dfflerSnsds in maps are discussih reference to the
soldier class, a class which is able to take advantage of height differences in ways that other classes
cannot. It is extremely important to recognise the differences between each class within the game,
and design the map accordingly.

There is a variety of different sources that suggest methods in which to plan and design a map. In
LJ- NI A Odzt I NE Imprdmptl InterWe®:Nikkg/ Kerdnéi=d H nmn o 06 ONBIF G2NJ 2 7F
Team Fortress thaps) explains his design process:

11



Figure 2.13: ¢p_nightfall sketch

As shown iffigure 2.13, Keranen uses a top down sketch to plan out the map, and includes some
side views of key areas. Whilst Keranen uses a rattodnitectural style of drawing his layouts, other
designers are not neceasly so meticulous.

N —

Figure 2.14:de_dust2 sketchds

David Johnston, creator of the hugely popular de_dust and de_dust2 ma@etmter Strik¢Valve
Software,1999)uses much more rough sketches to convey his ideas, as shdigaria 2.14 This
will be the method used for the designs of this projeshowing both top down and perspective
views as it iguickand easy to produce many different ideas.

In terms of actually developing a map fbeam Fortress,2here are a wide variety of guides and

tutorials available on the internet. The aforementioned article by Mitchell et al (2007) explains how

the architecture is designed and also some of the process behind creating textures for their maps.
Outside of this, Johnson (2010) explains in an artitfere parts how Valvdetailstheir maps
W2KyazyQa SEFYAYylLGA2ya K2fR AAIYATFAOLIYyG 6SAIKGE
and are now officially included in the game. These articles will help in bringing tlgmedsnap up

G2 =+ f daBIChy detailing tife map with certain textures and props that make sense

thematically.

12



Once the map is in development, it will need to be tested at regular inter&aibinder (2009), a

Valve employee, examines the pros and cons of a variety of diffaretitods of play testing. He
explains that there are two types of testing: traditional methodologies (direct observation, verbal
reports, Q&As etc) and technical methodologies (stat collection/data analysis, design experiments,
surveys etc).

—Goal is a fun game 2>

Game designs are hypotheses—>
Playtests are experiments >

Evaluate designs off playtest results=>
Repeat—

Figure 2.15! YOAY RSNIRA oOoHnngd 3IFYS RSAAIY LINE

' YOAYRSNRE& 3IIYS RSarAdy LINRBOSaa OFy o6S I LILX ASR 2
Frequent playtests act as experiments, seeing what works and what does not. The working aspects

of the map can be extractefdtom each test and applied to the map throughout its development.

l YOAYRSNI 3283 2y G2 SELXIFAY GKIF{ edndsgoBl@NOTI2 f Ay
be bug testing or game balancing. Again, this applies to the map. Bugs should be faowhfer

outside of tests, and players should not have to experience them, though in some cases, this will be
inevitable.

With thatbeingsaid i KSNB | NB 20KSNJ Y2RSfa (GKIFaG OFry o6S dzaSR
Fdzy ¢ Y2 RS fisatsdvinth todsiderimgnlstalsets out six steps that should be carried out
when players are testing the game, which are:

GM® tfFy @2dzNJ F LILINR | OK
2. Take them by surprise

3. Beat them back

4. Break them

5. Mop them up

c® wSLISIHG¢

Eachiteration should take thirty seonds (hence the name), giving players short bolts of fun, over

and over. While this methodology is a great way to ensure that players are having fun, it is much
more applicable to single player games, rather than multiplayer gamesedidom Fortress, aslsla
explainsg the model is based aroundaldQ @ungee, 2001l system. Multiplayer games are much
more random and dynamic, meaning that the model would have to be heavily adapted to specifically
fit this project, which seems unnecessary.

Due to the n&ure of Team Fortress &s an online game, bearing in mind its restrictions, testing will
have to occur via observation (though not diredte. in person). Players will join an online server to
play the map and give feedback during the game, either thhotext or voice. Each test will be

13



recorded in a SourceTV demo format, which allows the game to-b&atehed and every player can

be observed individually, from their perspective, or in a fvéaw third person viewEach test will

have up to 24 playerd2 on each team), and will last up to 30 minutes. Teams will be switched after

each round, and scrambled every two rounds, which will ensure that teams are not stacked with

higher skilled players during the te3the aim of the tests will be to determirniee balance of the

YIL) YR K2¢ aFdzyé AG A&ad C2NJ SEFYLX ST AT I LI NI A
or one patrticular class, this should be apparent in the test, which can then be addressed in the next
iteration. The next test will theshow whether or not the problem still exists. Bugs can, and will,

occur but should not be the focus of tests.

14



Classes and Numbers

There are nine different classesTieam Fortress.Players have the option to choose from any one

of the classes througha the game, and can change which class they are playing as whilst they are
respawning (or are inside respawn rooms). Players are able to see the current class distribution on
their team before making a decision on which class to [idase to the averagesesver play count

being 24 (12 vs. 12), this allows feams to be made up @t least one of each class, which is to be
expected on most servers. This then allows three left over players to play as a second of a class.
Defending teams will generally ofur extradefensive classes (e.g. engineer, demoman or heavy),
whereas the attacking team will opt for extra offensive classes (e.g. scout or soldier). Players can
choose from the following:

Scout

The scout class is an offensive class with 125 healthrenthstest move speed in the
game. He can double jump, allowing him to reach places that other classes cannot (orw
certainly not as fast). His weapons offer damage that is best employed at close-to migh
range, which means he will be flanking and quickly daglin and out of fire. Maps

need to be designed with this in mind. Areas that the scout can double jump to and
from are important, and flanking routes are essential. %

Scouts can double jump from the rock into the window on cp_badlands

15



Soldier

The solder class is an offensive class with 200 health and a slow move
speed. The soldier can use his rocket launcher to rocket jump (shooting at
his feet and jumping) to launch him to great heights. This allows him to
reach areas that other classes cannot (idahg, potentially, the scout).
Rocket jumping allows him to compensate for his slow move speed. The
main aspect of mapping for the soldier is bearing in mind the rocket jump
and which areas can/should be reached by him.

Soldiers can rocket jumponto thied LJA NB ¢ 2y OLWol Rt yRaAY gKSNBIF a

Pyro

The pyro is an offensive class with 175 health and the normal move speed. Pyros r
solely on close range combat, ambushing opponents and striking when they are |
expected. It is importat to include close range areas, with tight corner and nooks
and crannies for pyros to ambush from. Once other classes are ignited by a pyro, th
can extinguish themselves by jumping into a body of water. As such, it is important t
consider if and whergvater should be included, as too much can seriously negate
GKS LRBNRQa STFSOUAGSySaa Ay I YI L

¢tKA&a fFNHS 062Reé 2F 6FGSNI AYy OLWéeStt NBRdAzOS A
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Demoman

The demoman class is a defensive class with 175 health and a sightsyr than
average move speed. The demoman is able to lock down areas with his stickybom
launcher, which allows sticky bombs to be attached to walls and surfaces, which ¢
be detonated at will (known as sticky traps) when enemies walk past. The
demomancan also use these sticky bombs to sticky jump, much like a rocket ju
Designing areas in maps for the rocket jump will coincide with designing for the
sticky jump.

CONTROL POINT

A demoman can easily lock down this area of cp_granary with a sticky trap

Heavy

The teavy class is a defensive class with 300 health and the slowest move spe
in the game. The heavy is essentially a slow moving tank, relying heavily on a
medic to keep him alive, and other team members to protect him. He flourishes
by ambushing opponentsjmilar to the pyro, with a high damage output.
Consider the heavy when positioning areas that can be rocket/sticky jumped up
to, as the heavy can deny them from jumping up with his minigun.

The heavy prevents the soldier from jumping up to the C poinpogravelpit

17



Engineer

The engineer class is a defensive class with 125 health and the normal move speed.
engineer is the most important class when considering defence (and attack and defei§®
maps). The engineer can build three buildiggssentry ga (automatically shoots
enemies who come within range), a dispenser (heals teamnaatdprovides ammo
and meta) and a teleporter (quickly moving teammates forward in a map). It is very
important to consider where ammo is positioned in a map, as thisalldlv an engineer
to build nearby (ammo packs give the engineer metal to build with).

An engineer builds a base near a large ammo pack on pl_badwater

2
The medic class is a support class with 150 health and a slightly faster than normamﬂ‘g
speed. Thd¥ SRA0Qa a2tS NRtS Aa G2 KSFHf 20KSH FYYLFGS
YSRAO KSIFfax (KSe& o0dzAf R Gdzo SNOKI NASE X {OK | ff 2
become invulnerable for a few seconds. This can be used as an offensive move to )
break through a stlemate, or a defensive move, to keep players alive. When designing
for the medic class, bear in mind areas of suitable cover for the medic to hide behind
as he builds his ubercharge.

Medic

A medic uses cover on cp_granary to avoid enemy attacks

18



Sniper

The siiper class is a support class with 125 health and the normal move
speed. The sniper has a sniper rifle which can zoom in and headshot enemies.
The damage done increases with the time that the sniper stays zoomed. The
sniper can kill any class in one shibbligh some need a full charge). It is
extremely important to consider areas in which a sniper can snipe from, how
powerful this spots are, and how easy it is to flank them. Long sightlines are
generally unadvisable, as a good sniper will easily lock treesm.

A sniper has a very long sightline on koth_viaduct

Spy

The spy class is a support class with 125 health and normal move speed. The spy ca
cloak (become invisible (which runs on a meter)) and disguise himself as an enemy
team member. He can theralbkstab enemies, instantly killing them. The spy is
generally used for taking out high priority targets (such as medics or heavies). When
designing a level, consider areas that a spy can hide when he is cloaked, without
being spotted or bumping in to enentigam members. Ammo pack placement

should also be considered, as the spy can use these to regenerate his cloak meter.

A spy hides, cloaked, on the wagon wheel prop, on cp_dustbowl

19



Height Variation
Height variation plays a very important roleTimam Fontess 2Maps can be traversed at a variety of
different height levels, some of which can ohly accessed by certain classes, as mentioned in the

previous section.

Figure3.1: Three different height levels (highlighted by saturation) (the roof and raoksvalkable)
in Gravelpit

Figure 3.1 shows aarray of heightofferingthe defending team a number of different options when
it comes to defending the point.

Figure 3.2: Height in CP1.2 of Dustbowl

Figure 3.2 shows a height advantage that is giveheaattacking team as they push through into
CP1.2 of Dustbowl. This allows for the attackers to drop down onto the defence or hang back in a
safe spot while preparing for an attack.

20



Figure 3.3The area between CP3.1 and 3.2 in Dustbowl

Figure 3.3 showwhat could be seen asfairly narrow and mundane corridor that runs between 3.1
and 3.2 in Dustbowl. The area has a second level of height applied to it, which ensures that combat
is much more varied and dynamic than it would otherwise be if it wasgjfist corridor. The alcoves

in the sides of buildings offer cover and health and ammo pickapaningthat one team does not
steam roll the other team through the corridofhey can also be used by engineers as areas to set

up forward bases.

W
"
7 1
il
aill

Figure 3.4The B point in Gorge

Figure 3.4 shows how height variation in Gorge allows attackers to drop down onto the B point
similar to that in figure 3.2The BLU team can use the safe area in the balcony overlooking the point
(at the top of figure 3.4) to groufgether and push in together, as a teapusually with an

ubercharge. This desigiso allows the RED defenders to build a defence underneath the platforms
circling the pointThis makes for a much more exciting and diverse play area than it would be if
was just a flat area. Combat would be dull and both the attacking and defending teams would be

limited in their options.

21



Health and Ammo Placement

Health and ammo is extremely importantTieam Fortress.Both pickups come in three varieties:
small, melium and large. Health packs can influence both attacking and defending teams,
controlling where teams will position themselves. Similarly, ammo packs will control defending
teams, as engineers use the ammao pickups to supply them with metal, allowingoheuid sentry
guns, dispensers and teleporters, essentially controlling the position of the defence.

Figure3.5: Medium health pack underneathak Gravelpit

Figure 3.6Gravelpitheat map showing 50,000layerdeaths TF2HeatMaps.nef011)

Figure 35 shows a medium health pack underneath the A point on Gravelpit. This ensures that the
fight occurs in and around the A point. Players can quickly leave the point and drop underneath it to
replenish their healthThis is evident in the figure 3.6, shogiplayer deaths on Gravelpit. The A

point (bottom right) is quite a warm area, meaning a lot of action occurs there.

22































































































































































