Technical Design Document
For
Danger Ball ‘77

v

Team &
Authors: Nader Akoury, Jeremy Baggett,
James Stewart, Josh Szepietowski



Table of Contents

L MISSION e e e e e e e 2

2. Software Architecture ..........c.oovii i 2

3. MaJOr SYSIEMS. ..t et 2
3L MOVEMENT ...t 2
3.2Rall Grinding ...ovvieiiii i s 5
3.3 Custom Level Objects .......c.coeviviiiiiiiiii e 8
3.4 Melee WeAPONS ....vviiiiii i e e e e e e 10
3.5 Targeting System ..o 11
3.6 Ranged Weapons........c.covvvviieieiie i v e v e e 13
3.7 Ball Passing and Goal Scoring ........ccoovvviiiinin e cneenns 14
3.8 Character ClasSes .......vviiiiiiiiiiie e 15
3.9 Menu and HUD Subsystems .............ccccoviiiiiini. 16
3.10 MINOF SYSEEMS ... iiniii it et i e e e e e e 17

4. Naming Conventions, Coding Standards, and
DIrectory StruCture .........ooviiiii i e e e e 18

5. MIlESTONES. .. e e 19

6. Technology Used...........cooiiiiiiiiii e, 21
6.1 Target SPecifiCations ........cccoveevviiiiiiiie e 21
6.2 TOOIS ...ttt e e 22
6.3 COSt ANAIYSIS ..oviiiei e 22



Section 1: Mission

This mod will be built using the Unreal 2004 gamgiee. Our goal is to create a total
conversion of the Unreal 2004, replacing the steshdameplay with that of a sports
game. All of the programming is designed to usesttisting Unreal Script to the best of
its capabilities. This means that as programmerstvixe to reuse as much of the code as
is possible. In some circumstances this strategpfisasible. In those circumstances we
have greatly detailed our reasoning behind choasisigategy contrary to this mission
statement.

Section 2: SoftwareArchitecture

Seeing as this game is a mod of an existing gamieagine, using a specific architecture
is not critical. This game’s various subsystemsbarn# on existing systems so it seems
best to simply follow the existing architecture gidce modifications where they would
best fit. Due to the limited scope and schedulihisfproject, no extensive efforts will be
made to establish a robust, abstract architedinstead code entropy will be avoided
through the use of adequate commenting, code isolas needed and limited team size.

Section 3: Major Systems

3.1 Movement

Due to the fast-pace and nature of the game, quidknatural movement along a number
of surfaces is a critical aspect of the game. M@amrwithin a game’s world is central to
most games so there are a number of ways to agptbiscproblem. Even within the
structure of the UnrealEngine 2 the multiple wayattack this question.

Problem
Primary Goal- Give the player the appearance and feeling iofgben roller-skates.

Solution Requirements

- Able to roll up ramped and curved surfaces, ineigdialf-pipes and loops.

- Have physics attributes that lend to a feelingshg roller-skates without
being distracting or hurting gameplay includinggeoinertia, friction,
turning, and acceleration.

- Proper response upon collision with the ground|syahmps, obstacles, and
other players

- Proper alignment to any curved surfaces includmgé in excess of 45
degrees from horizontal.

- Able to start & switch animations based on eveathsas impacting walls,
gliding, and turning sharply.

- Must react normally to physics volumes, world getrgestc



Strategy #1 — Use Karma

One strategy that developed was to use the Unrgal&r2’s existing movement code
and Karma physics engine. The Karma variables redproduce the desired behavior
would be set as default properties of each Skater.a

Advantages
- Allows physics to be handled within the native secof the engine, therefore
presumably, running more efficiently.
Requires the least amount of code to be written
Level Designers would be able to alter the Karnrampaters and so the resulting
behavior.
Allows custom collision volumes to be used.

Disadvantages

- Programmers have little experience using the Kantane. Learning what
variables to use and what to set them to in oeraduce the desired result
would require a non-trivial amount of time and esé.
Karma states do not properly replicate over a nétvead may become out-of-
sync. The solution of sending the entire Karmaestaer a network prevents the
game from being played on slower, non-LAN conneio
Programmers would lose the ability to specificaly the skater’s location,
rotation, velocity, etc as these would be overnddg the Karma engine.

Strategy #2 — Use built in physics states (Spidegn Flying)

Another strategy was to use physics states thedidyrexist within UnrealEngine 2 and
extend off of them to provide the additional funotlity needed. The two states that
seemed to provide the best basis for a player ateskvere the PHYS_Spider and
PHYS_Flying states. The PHYS_Spider state conthmsode needed to move on and
align the player to any surface. Using the PHY Sirfglystate allows you to easily glide
around the world using an arbitrary orientatione3éntwo states would be combined and
additions made until the resulting combined stapldyed the proper skating behavior.

Advantages:
Much of the physics code is already written and esaled within UnrealEngine 2
Allows the player to be oriented to any surface.

Disadvantages:
The skater’s physics state could be set to an inediestate by the Unreal engine.
Existing physics code could interfere with the veahbehavior
Does not give the programmer complete control ovevement, though this can
be worked around.



The two physics states could be incompatible, tieguin hacks and patching
code in order to fix it.

Strategy #3 — Use mover objects.

A third strategy was to use a mover object thaskaer’s actor would be attached to.
This mover object would be given generated pafbltow, bringing the skater along
with it as it moved. This would eliminate the prefns encountered when using
PHYS_Walking and allow the skater to be specificalaced and oriented. The existing
physics and collision code would be used and exgngon as needed.

Advantages:
Eliminates the problems encountered in the PHY S kinglstate.
Allows the skater to be placed and oriented précise

Disadvantages:
Programmers have little experience using moversastaghing actors to moving
bases. This strategy would require much reseasatmthy not result in the
desired effect.
How to execute proper collision handling of a moaed attached actor would
also require research.
Solution feels hacky and difficult to add to.
Setting the mover’s velocity properly seems prolaam
This would require the skater to be in PHYS_Movinggh. That takes the
control out of the programmers’ hands to deterneixtea effects such as
acceleration due to gravity, impact velocities, etc

Strategy #4 — Use custom physics code.

The last strategy offered was to completely sepdhba skater's movement code from
any existing physics within UnrealEngine 2. As l@aggthe player’s location and rotation
could be reliably set and surface normals easilgrdgned, physics and movement code
could be written to precisely fit the desired bebavForcing the Unreal engine to always
be in PHYS_None gives the programmer full contrarahe physics of the skater.

Advantages:
Changing the skater’s velocity, acceleration, degan, collision response, etc
would be easy due to the full control granted sghogrammer by this solution.
Allows for all solution requirements to be precjseiet.

Disadvantages:
Requires complete separation from and re-writexdtilg movement code.



Level Designers may be unfamiliar with the new ptyy®ehavior.

Requires the most amount of programming.

Constant physics state changes and performing hgeigs calculations in
UnrealScript may result in a performance hit.

Is dependant on UnrealEngine 2 to allow the skatecation and orientation to
be set and not changed in addition to receivingiiate collision information.

Strategy #5 — Use PHYS_Hovering

PHYS_Hovering already approximates the inertia 8kater. Combine this physics
state, with change in rotation code and input Hagdind it could work quite well as a
basis for skating. Unfortunately PHYS_Hoveringrisamplete in the latest build of the
Unreal Engine. It does not support animation auwgiires work in order to get the player
to orient correctly along a surface.

Advantages:
Much of the physics code is already written and esaled within UnrealEngine 2
It approximates the inertia of a skater quite well.

Disadvantages:
Existing physics code could interfere with the veahbehavior
It requires handling the native animation code mrél Script.
Does not give the programmer complete control ovevement, though this can
be worked around.

Strategy Used

Of the strategies presented, using PHYS_Hoveritrgt)y #5), seems to be the most
desirable. Strategy #1, using Karma, limits netwapkions, and would require a large
amount of research time with no promise of propsults. However, due to the minimal
code needed to develop this solution, it will reman alternative should strategy #4
suffer some catastrophic failure. The other stiateflJsing existing physics states, using
mover objects, creating custom physics code) donsat the solution requirements
without extensive changes and therefore are rejevhile using PHYS_ Hovering
requires quite a bit of code to be written, duth®significant part movement plays on
the game, the flexibility and precision offeredthis solution is nearly essential.

Risks

The large impact this code has on the game andntfoaint code required causes the
solution to incur a large amount of risk. Howe\dre to the control this strategy
provides the risk that it will provide an undesiregult is minimized. Many of the
solution requirements have already been met irop/pé code using this strategy, further



reducing the risk. The movement code will be képipte, using only basic particle
physics tailored to producing the wanted look azel.fExotic features such as rigid body
dynamics and rag-doll physics are not needed,duriducing the risk. This solution
allows the control over movement needed and caanescceptable level of risk.

3. 2 Rail Grinding

One of the central aspects of the game is jumpirtg @ils and grinding along them,
similar to the Tony Hawk series of games. Theresamember of different techniques
that were looked into to finally determine the bmsthod to implement this feature. One
of the most important considerations for the fingblementation strategy is ease of
placing rails into the levels.

Primary Goal- Give the player the appearance and feelingintigrg along a rail.
Solution Requirements

- Easily jump on to grinding rails at any angle.

- Have the skater's movement locked to the directiot shape of the rail.

- Support multiple rails of any shape in close pragno each other

- Be able to set a jump-off direction to prevent jumgpoff of a rail into a wall

or other undesirable area.
- Able to force the player off the rail when velocills below a set threshold.

Strategy #1 — New ‘Rail’ Physics Volume

The first strategy is to create a new physics veltinat the level designers can place.
The volume would be molded into the shape of tidhat the player would grind on.
This new physics volume would contain a directiector denoting which direction to
move the player along once in the volume. Additigna new player controller state
would be required which handles all of the playleygics and movement once inside the
physics volume.

Advantages:
This requires very little programming of the actphysics volume.
Requires the least number of new classes and émscéimongst the various other
possible implementation strategies.

Disadvantages:

- Makes the level designers have to work much haalput a rail grinding surface
into the game.
The volume must be exactly the same size as thehaithe player will grind on.
Since there is only a single direction vector, aud be extremely difficult to
orient the player to look like the player is actyahoving along the top of the
rail. The character might instead seem to be gnmdiong some other offset.
Having rails that are not strictly straight becoraggoblem. The level designers
would need to place several different physics vasito try to implement rails
that change direction.
No two grinding physics volumes would be able tertap.



Determining the correct vector to move along inléhel editor would be
difficult. 1t would be come more trial and errordagise there are no reference
points to gauge the vector off of. This would résulplayers that either seem to
sink into the rails or start floating above thdsai

Strategy #2 — Use a Mover object.

This second strategy also involves the creatics méw physics volume. Instead of
needing to mold the volume into the shape of tilethee volume would just be required
to contain the entire rail that is to be placederBhwould be a mover with a set path
inside of the physics volume. An additional watctlass would be needed to determine
when the player has crossed the mover’s path.gitgbint the mover would be move to
the intersection point and the player would bechitd to the mover. The mover would
then handle the player's movement along the rail.

Advantages:
This allows for rails that do not have to be slyistraight.
The physics volume would no longer have to be endiape of the rail the player
is grinding on.
Level designers are already familiar with the usmovers for objects such as
lifts.
Movement along the rail would feel correct becahgelevel designers can lay
down a path that follows the physical rail.
Multiple grinding physics volumes can overlap wihgausing problems.

Disadvantages:
Programmers have very little experience with theafsnovers. This would
require a significant amount of research in detemmg the best way of
implementing the mover.
How to determine the collision with the mover’'stpa not immediately obvious.
Since there is only one mover for a rail only orespn would be able to grind on
a rail at any one time.
Modifying the velocity of the mover to accuratesflect the player’s velocity
could be troublesome.
Movers use the physics state PHYS MovingBrush. Tdias the control out of
the programmers’ hands to determine extra effesth as acceleration due to
gravity, impact velocities, etc.

Strategy #3 — Custom Rail-Path Nodes.

This final strategy would be quite similar to sé@y number two. Instead of having a
mover that the player would have to attach to,glesuld be a number of path nodes
defined. These path nodes would be simple place-adibrs that hold a number of



attributes such as location, rail id, numbered ovdéhin the rail, and whether or not the
path node is an end cap. The watcher would nowrdéte if the player hit along any

one of the lines between path nodes. The playetdimimoved onto the line and use the
physics state PHYS_None. The player controlleestaiuld apply all the movement
forces needed to move. It would also handle ragatimoothly along the rail between

path nodes.

Advantages:
This allows for rails that do not have to be slyistraight.
The physics volume no longer has to be in the sbépee rail.
Placing a path node is simple and only requiretgea few properties.
Movement along the rail would look correct becatigelevel designers can see
the path the player will move along within the edit
Multiple grinding physics volumes can overlap wihgausing problems.
Does not require the programmers to use the movigich have an inflexible
physics state.
It is quite easy to determine the collision witle the segment between path
nodes.
Modifying the player’s velocity would be easy sirtbe programmer has full
control of the character.
Add extra forces such as gravity and impacts waldd be easy since the
programmer has full control over the physics, whsimg PHYS_ None.

Disadvantages:

- Assigning rail grinding path nodes would be sligidifferent than placing a
mover, so the level designers would have to takeesgetting used to the
technique.

Requires re-writing movement code that movers dirdmve inherently.
Requires the most amount of programming from tlog@mmers.

Strategy Used

After careful consideration strategy number threenss to be the best strategy. In fact
after initially attempting to prototype the railigding the code with the first two
strategies and failing, the third strategy worketmmaturally. Despite having to write
more code, the third technique turned to have tbst ftexibility and was the easiest to
program conceptually.

Risks

Despite the fact that the rail grinding code haanb&uccessfully prototyped, it has yet to
really be tested in creation of a game level watrel designers. So there might be some
slight risk associated with the rail grinding, litus likely very minimal.



3.3 Custom Level Objects

There are many uses for custom level objects igémee. The most important role of
these placeable level objects is to give hinthéoskater and movement system to ensure
proper physical simulation of the players in theldioThis leads to a fairly basic view of
what a custom level object entails. It is simplylaceable actor with a number of

physical attributes and functions to provide, feample, speed boosts, stamina
regeneration, or damage.

Primary Goal- Provide designers with placeable objects thgger game events.

Solution Requirements
- Easily integrate with UnrealEd
- Provide all of the needed game triggers / events
- Work the same across levels

Strategy #1 — Custom object classes
This strategy is to create a new set of classeshnderive from the Unreal class Actor.
Different custom level objects would be represetgdifferent classes.

Advantages:
Allows great flexibility in the use of the classes.
Since the classes are separate they can eachlhasespecific functions.
Changing one level object should not affect the tnyother level objects
behave.

Disadvantages:
- Each class would have to be coded separately.

The underlying code which makes use of the cusewal lobjects would become
much more complicated.
Each time a new object class is added to the case, the underlying code would
have to be modified to take care of the new cléss can become time
consuming.
The level designers would have a large number @otdto choose from, which
might make it difficult to determine the best oneause for a certain circumstance.

Strategy #2 — Single Monolith Class
This second strategy is to create a single classpi@sent all custom level object types.

Advantages:
Only one class needs to be created.
When adding functionality there is one central tmoain which that can be done.



Changing this one class has global ramificatioraltthe level objects in the
game. This can be advantageous at times.

The amount of programmer time spent on this aspiagbtie game is minimized,
giving the programmers more time to work on otheremts of the game.

Disadvantages:
The flexibility of the individual level object tygds greatly reduced.
The custom level object class could easily becolmatéd by adding too many
unrelated functions that one a specific type oél@bject requires.
Changing this one class has global ramificatioraltthe level objects in the
game. Sometimes this might conflict with the expgohs and work that the level
designers have already put into the levels.
The number of attributes in the attributes list banome quite bewildering if
there are a large number of different level objgpes represented by this one
monolithic level object class.

Strategy Used

The strategy that the team has decided to useategy number one. Due to the few
custom level objects needed, it turns out to belguito develop a quick solution for
each instead of trying to create a single monlidiifect. The extra time the programmers
have by making this pared down version of the cudtvel object, allows for more time
to polish the game. This is an important considenaespecially due to the tight time
constraints demanded by our publisher. The stradegg not limit the flexibility too
greatly and it is really unanticipated that theeledesigners will need that extra

flexibility.

Risks

As games progress often times so do the techreqairements. If at some point down
the line in the game’s development cycle it is dateed that the level designers do in
fact need a large number of custom level objedsés, it could be calamatous. The short
development cycle we have could not possibly accodate redoing all the level design
and programming for the custom level objects fromlieginning. The level designers
will just simply have to confine their designs totlhe limitations of the project.

3.4 Melee Weapons

Melee weapons form the core of the game weapoemsgstThey are the primary way to
exhaust opponents. Planned are there to be tweesl@s melee weapons: pipe-like
weapons with offensive focus, and shield-like weepwith defensive focus. Although
there are two separate classes the current ptarhesve multiple visual appearances
within those classes. It may be desired to tweatkssics between visuals (such that, for
example, a monkey wrench is more damaging then.pipe

Primary Goal—- Give the player the weapons to hurt each otlir. w
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Solution Requirements
- Rough support for tweakable stats if needed
- Easily tie into the targeting system.
- Proper weapon / skater collision detection
- Support Lunging, Attack animations, proper attachime skater mesh.
- Apply the proper forces and damage to attackedeskat

Strategy #1 — Create Only That Which is Needed.

This strategy is to create two custom weapon objeetived from the Weapon. These
would contain the main behavior characteristicaekéded individual instances can have
their statistics tweaked.

Advantages:
Only two classes need to be created.
This provides the simplest approach in the eveattdiiferent visuals will not
require different stats.
This provides flexibility to allow programmers todak instances.
Current design is that different visuals don't tegudifferent weapons.

Disadvantages:
In the event of design change, this is an inelegaytto approach different
weapon needs.
Requires extra programmer overhead in event ofdegiange.

Strategy #2 — Plan for Change.

A different option is to plan for the design chamge make the two melee classes
designed in a way that they can easily be exterfdiedses which extend on them will
provide the details of statistics.

Advantages:
Provides an elegant and Object-Oriented way of lrandhultiple variations on a
melee class.
Allows great flexibility in event of design changajen allowing slightly different
behavior between similar types of melee weapons.
Does not add much complexity to the classes.

Disadvantages:
Current design does not require the advantagegptbisdes.

Strategy Used

The second strategy will be used. Although planmang design change may be a poor
idea, in this case there are no apparent disadyesita doing so. In the case that design
does change this setup will be appreciated.
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Risks

This is not a very risky feature. Melee weaponsveek understood and Unreal provides
a good example to go by that already offers boterdgve and offensive capabilities in
the Shield Gun.

3.5 Targeting System

Since melee weapons are such a large aspect optmmbey must be simple to use and
non-frustrating. To achieve this, a player willger other players and have the ability to

lunge at their target. Targeting will also be us@mdpassing the ball to team members. It
is possible it may find other uses, and as suchldhme a generalized system.

Primary Goal- Allow the player to easily select and targeypta, enemies, and goals.

Solution Requirements
- Easily select and scroll through the targets cuiyem the screen.
- Display an indicator that the target is selectddeeithrough a HUD icon of
game-space reticle.
- Integrate with the movement code to allow for bdsllowing / locking-on to
a selected target.

Strategy #1 — Specific Targeting Integrated into Pan
This strategy is to add targeting functions todhstom version of Pawn to be used in the
game specific to the type of object being targeted.

Advantages:
- Provides custom mechanisms to target various ahjedtich is useful since
objects may not be targeted by the same metrics.
Straight forward implementation.
Simple usage — the Pawn and classes normally assdavith Pawn will be the
primary users of this functionality.

Disadvantages:
- Requires different implementations for differengtting systems.
Does not allow targeting code to be accessibléagses that have no association
with Pawn.
Adds another reason for Pawn to be checked ousjlggsausing a source
control bottleneck in the workflow.
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Strategy #2 — General Targeting Integrated into Paw

Include the functionality in Pawn, but try to gealeze it so that it can easily be adapted
to various object types. Each object would stilkdgeting through custom functions, but
the back-end between functions would be common.

Advantages:
Presents a way for targeting various objects thatbust.
Increases code reuse through sharing common funaditip.
Relatively easy implementation and usage.
Makes task of adding code to target new objectsreasier.
Requires only one backend implementation betwergetiag systems.

Disadvantages:
- Forces the backend between targeting systemssoar (loses some
flexibility).
Does not allow targeting code to be accessibléatgses that have no association
with Pawn.
Pawn still given extra load, resulting in a possi®burce control bottleneck in the
workflow.
Strategy #3 — Custom Targeting Object
Another option is to create a new class whoseehtinction is to manage targeting. It
would process target acquisition requests from Paehreturn results.

Advantages:
- Allows code to be spread among more files, premgrgburce control bottleneck
in workflow.
Easily could use a unified backend to make targetode for new objects easy to
write.
Very modular and conforms to object oriented desilgals.
Allows targeting code to be accessible to classéwowt associations with Pawn.

Disadvantages:
Adds additional complication to targeting code atating current target.
Classes that do not associate with Pawn are upliketeed access to this
functionality.
Possible performance implications to require paovretjuest new targets from a
foreign class.

Strategy Used

Strategy #2 is used. Although the concern of adduidjtional stress to Pawn in regards
to the source control bottleneck is real, if thenomon back-system is associated with
other files this alleviates the problem. This gtggtgives a straightforward
implementation that will be easy to use and is ssitée to classes it should be accessible
to.
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Risks

Targeting must be accurate and must follow playpeetations. Tweaking it to perfectly
take into account player orientation and targatdise from player will be a challenge.
Most likely it will simply require play testing tiind a good balance. If targeting is used
for a multitude of different items this could alsot stress on the system.

3.6 Ranged Weapons

Several ranged grenade weapons are planned. Tiedsdd: Oil Slick (lose control),
Foam (slow player), and Molotov cocktail (fire, dage). Due to the wide variety of
effects they provide it is important to make therbust and behave as expected.

Primary Goal- Provide weapons for the players to throw at edbhr.

Solution Requirements
- Projectiles react on impact with players, the gcband walls.
- Proper attachment to mesh.
- Generates correct area effect in both appearantbeiravior.

Strategy #1 — Common Weapon Base Object

This first strategy is to inherit all weapons francommon base into their own classes.
Each class will have dedicated behavior and mayssdaher classes for ‘after effects’,
such as the oil left from the oil slick.

Advantages:
- Straight forward implementation that accounts facleranged weapon being
fully different.
Approach identical to previous weapon modificatitimest programmers have
done, providing familiarity.
Follows proper object orientated programming armuhreal model of creating
weapons.

Disadvantages:
Requires creation of at least six new classes ffitovg and pickup of each
weapon), although potentially more helper classes.

Strategy Used
Strategy #1 is the only sane strategy. The weagngar too different to try and push
them all into the same class, and that would likebult in more code rather then less.

Risks
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Weapon modification is one area that the prograraraer relatively familiar with
already, so this should not prove any significasks. Causing the ranged weapons to
behave properly with regard to after-effects withipably be the biggest challenge,
although even this has been done before and isdwellmented.

3.7 Ball Passing and Goal Scoring

Both ball passing and goal scoring are essentiieg@ame, but Unreal (Bombing Run)
provides a good precedent for both. To assist ldngep passing the ball will be handled
partially by the targeting system. Goal scorind ¥ slightly altered from standard
Bombing Run scoring with the ability to throw thallanto the goal to score.

Primary Goal- Give the players a ball to fight over and gaalthrow it through.

Solution Requirements
- Detect Goal scoring, both a skater w/ a ball ariddody.
- Proper Goal switching from designed script or raniyo(TBD?).
- Correct ball physics, pickups, catching
- Integrated w/ targeting, player pass notification

Strategy #1 — Derive from Bombing Run
Inherit ball and goal from relevant Bombing Runsslas and adapt to fit needs.

Advantages:
- Majority of work is already done, only small mod#tions must be made.
Allows tapping in to a robust and bug-free codeebas
Follows proper object oriented and unreal desiglopbphy.
Free up time for other tasks.

Disadvantages:
May prove to be inflexible and difficult to add mbdations needed.
Relatively unfamiliar code base requires extraasde
Passing may need to be handled differently to atengeting to aim it.

Strategy #2 — Derive from TeamGame
Create new classes that implement functionality deaive from TeamGame. Use
Bombing Run classes as a visual code base, butecpapsing closely with targeting.

Advantages:
Allows maximum flexibility.
Does not require modification of existing code.

Disadvantages:
Likely to require more time and effort.
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Still requires research into Bombing Run code tio gaderstanding of how they
work.

Requires implanting code that already exists irharge for flexibility that may
not be actually be restricted otherwise.

Strategy Used

Strategy #2 will be used because Bombing Run hasiach unnecessary code for our
mod. The creation of new code using Bombing Rua seference should not pose any
conflicts. The majority of the code is can be riggéraight from Bombing Run.

Risks
The biggest risk is the amount of time necessapssess the Bombing Run code to
determine what can be copied and what needs taibemfrom scratch.

3.8 Character Classes

The Game Design Document for Danger Ball '77 daliswo character classes: Blocker
and Jammer. The Blocker is slow but tough, the Janfast but fragile.

Primary Goal- Provide different stats for differing player s$as.

The differences between the Jammer and Blockesetasre quantitative, not qualitative.
Neither class possesses unique abilities denidtetother, making the distinction
between the classes purely numerical—i.e., spéethgth, and so forth.

Strategy Used

The development team will leverage the object-aeémesign of UnrealScript to
implement the two classes. Since the movement caliiefor the extension of Pawn into
a unique class tentatively titled “_77Pawn,” thesided class can be further extended
into _77Skater, which can be extended into _77Bloakhd _77Jammer. Member
variables, for each statistical difference canrwtuided in _77Skater, and then
subsequently defined in the defaultproperties sirecof the Blocker and Jammer
subclasses.

Risks

Given the ubiquitous extension of Pawn in Unrealfhiament 2004, an additional level
of inheritance implies little to no risk. Furthertigating the risk is that fact that the
distinctions between the character classes caadresented purely as floats and ints,
both fundamental and thoroughly tested primitiveety in Unreal.

3.9 Menu and HUD Subsystems

The in-game HUD consists of several componentsst 5 the melee weapon
component, which has a targeting reticle which ook to enemies. The reticle also

16



includes a representation of how much the weapohasged depicted by a growing oval
shape in the reticle.

The HUD also contains a timer and scoreboard sirtola basketball game setup
and a number of icons representing the grenadgddlger is currently holding. A ball
icon indicator depicts the location of the ballnfrdhe player’'s position and a similar icon
depicts the currently active goal. The lower tigbrner displays the player’s stamina
bar.

Primary Goal- Replace all Unreal Menus and HUD with custom g&tements.

Strategy Used

UnrealScript provides a rich variety of tools fastgning and displaying multiple layers
of menus as well as an in-game HUD. In additioaséhelements are well-deployed in
the networked version of the Bombing Run game twtech offers a game style very
similar to Danger Ball '77—two teams attempt toothiror carry a ball through
designated scoring locations. Bombing Run givedtheelopment team a prototype to
follow while designing the custom menu and HUD $tgbasms.

Although Bombing Run does not offer players a dedamf weapons and starting
classes, numerous other mods have demonstrategitiahg menus” are feasible. In
addition, the standard code base offers at leaspoegcedent for such an option: At the
beginning of an Onslaught map, players are promjgiasglect their initial spawning
location.

Risks

The primary risk involved in developing a custom Bidnd menu subsystem for Danger
Ball 77 lies in the suitability of the art assetdher than in the coding. To minimize
these risks, the art assets used in these subsystdimlosely resemble those used in the
standard version of Unreal in terms of size, fdefat, color depth, etc. For actually
getting those assets into the game itself, theldpeeent team will minimize risk by
closely following the precedents established in BBdmbingRun and other files used
for the Bombing Run game type.

3.10 Minor Systems

In addition to these major systems, several msopport sub-systems will be
needed. All of these subsystems represent minisiabnd will be integrated into larger
systems.
Camera Control

- Will provide proper camera positioning both in gammed during the class
selection screen. This will be integrated intoskater pawn.
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GameType / Shell
- This sub-system will be added to the custom garpe-and provide stats such
as current ball possession, the game’s score,ntuaotive goal, etc.

Special Effects

- Special effects will be needed for weapon impaskater collisions, rail-
grinding etc. These effects will be added wheraapate. These effects and their
specifics can be determined by the level designers.

Section 4: Naming Conventions, Coding Standards, an
Directory Structure

The naming convention will be built around the tations of the UnrealScript and the
best IDE available for UnrealScript. It will be dggsed to reduce confusion and to allow
programmers to know the use of a variable withootging around in code to find its
declaration.

The best IDE available appears to be UDE. Thisuvsraion of WOTGreal licensed by
Epic and provided for free with Unreal Tourname®®2. It provides many features of
high quality IDE programs, but not all.

These serve mainly as guidelines. It is expectatttie primary author of each class can
be the main influence on that class’s code styld,aitors of the class should be flexible
enough to conform. Some ground rules will help akenall the code readable, however.

UnrealScript is not case-sensitive, but human & to be. To make variables
more readable they should always be typed in theesaasing. Furthermore if a
variable is a composite of multiple words each wiottbwing the first should be
capitalized (e.g., redTeamRollerSkate, WhyWontY @aAheadyCount).
Namespaces are not available in UnrealScript; thexelasses should be
prefixed with the mod name initials. For instance wersion of Pawn should be
_77Pawn.

UDE does not give variable type information with@intling the declaration of
the variable. It will be useful to ensure that thyge of a variable is included in its
name. For example rather then calling an Actoralde used in a loop ‘tmp’ or
‘loopVar’, it should be called ‘tmpActor’ or ‘tmplapVar however this is not
required if it is obvious through the context af itse. (e.g., “Vec = Up cross
Right;”)

To enhance readability in UDE proper tabbing shalldays be used. Each level
of bracket should be tabbed an additional time.

Loops and If statements should be bracketed whertleeg are non-trivial and
brackets should be on equal tabbing following thetio| statement.

Long statements should be broke into multiple liméisey extend beyond the
side of the screen to increase code readabilitg.derfectly fine to accomplish
this through UnrealScript’s lax white space constsa(e.g., multi-lined if
statement). Whitespace is not evil!
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The directory structure is predetermined by theddhrhowever the source control
directory structure must be determined. The mapocern is to keep it orderly so that
everything is easy to find and it does not impedekilow.

In the base SVN directory the following directoreegst:
Documents
0 Repository for all documents created by the teachdmtuments of
general use to the team.

Levels

0 Repository for work-in-progress versions of levels.
Art

o Repository for work versions of art, in editable fiormats.
Source

0 Repository for source code with sub-directoriesti@nches.
Patches

o0 Repository for patches, to make sure the team aahe same driver
versions and version of Unreal.
Builds
o0 Repository for final builds, milestones, and tesiids. Internally multiple
folders will each represent the full installed Uadrle structure so that
copy-paste will be the most required to run a build

Builds will be numbered sequentially, and miles®nadl not interfere. Rather a build
number will be associated with a given milestong.(éuild may be Alpha milestone,
but it is labeled Build #33 — Alpha). Build number® not associated with milestone
numbers.

Section 5: Milestones

With our extremely short development cycle it beesnmportant not only to set
milestones, but to meet them. These technical toikesdefinitions will roughly follow
the overall game milestones as defined by the plodi

Milestone #1— January 9, 2006
- Set up source control repository. Make sure it wdirk adding test maps.
Set up source control policies.
Make sure everyone is running on the same toolglendame version of those
tools. Also make sure the drivers, firmware, ettt freople are working on are all
the same.

Define technical requirements of the project.

Define technical roles for all the programmers podsibly for some of the level
designers that will be writing Unreal script.
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Bug database defined.
Coding standards and naming conventions defined.

Milestone #2— January 186, 2006

Initial prototyping of core gameplay programmingwuete. This means some
proof-of-concept version of the gameplay systerasraa presentable state. Core
systems include:

o Player movement/physics code

o Rail grinding code

o0 Targeting system

o HUD and Menu system

o Goal scoring
Begin familiarizing the level designers with theddobnal features available to
them in game’s modified version of Unreal Ed.
Refine the technical roles based on the proof-oicept systems.
TDD updated with changes discovered in creatiomigél prototyping of core
gameplay programming.

Milestone #3— January 23, 2006
- All core gameplay systems fully prototyped.
Initial prototyping of secondary gameplay programgncomplete. This means
some proof-of-concept version of the gameplay systare in a presentable state.
Secondary systems include:
o Weapons
o Classes
o Ball passing
o Graphical karma physics objects
0 Sounds including Music, Ambient, and Effects
TDD updated with changes discovered in creaticiulbf working core gameplay
and initial prototyping of secondary gameplay pesgming.

Milestone #4— January 30, 2006
- All secondary gameplay systems fully prototyped.
Initial prototyping of a playable prototype levehieh includes all core and
secondary gameplay systems.
TDD updated with changes discovered in creaticiulbf working secondary
gameplay systems.

Milestone #5— February 8, 2006
Fully working playable prototype level with all gapiay systems in place
complete.
Begin porting over prototype code into an initiabdg release.

Milestone #6— February 13, 2006
A standardized build-able debug build has beemddfi
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At least 75% of bug fixing in all core gameplay ragics has been completed.
Core gameplay mechanics have all features fulljéemented. Essentially this
means the “finishing touches” have been appliecbte gameplay features. For
example, the rail grinding code now has a sparktemas the player grinds a rail.
TDD updated with changes discovered in implemenriiimghing touches for core
gameplay mechanics.

Milestone #7 (Alpha)— February 28, 2006
At least 75% of bug fixing in all secondary gamepi@echanics has been
completed.
Secondary gameplay mechanics have all featurgsifoflemented. Essentially
this means the “finishing touches” have been afdpbeall secondary gameplay
features.
TDD updated with changes discovered in implemerfimghing touches for
secondary gameplay mechanics.

Milestone #8— February 2%, 2006
- Remaining bugs in the core gameplay mechanics bese completely
eradicated.
Begin creation of a standardized build-able reldaskl has been defined.
TDD updated to reflect the state of final bug-freesion of core gameplay
programming.

Milestone #9 (Beta)- March &, 2006

Remaining bugs in secondary gameplay mechanicstheem completely
eradicated.

A release build has been built and fully tested.

Begin work on installer, CD layout, credits, etc.

TDD updated to reflect the state of final bug-fueesion of secondary gameplay
programming.

Milestone #10 (Gold)— March 17, 2006
Game is finished. This means on a fresh computir Wireal installed, the game
CD can be inserted and it will go through instatlatand have a fully playable
game.
Ensure TDD accurately reflects the final statenefgame.
PARTY!

Section 6: Technology Used

The primary technology required for developmenbahger Ball '77 is Epic Games’
Unreal Tournament 2004. Every member of the deveéop team will use the DVD
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edition, patched to version 3355. Because DangkrBais a mod built atop Unreal,
every aspect of the technology used in the devetoprycle is informed by this choice:

6.1 Target Specifications

Danger Ball '77 requires no additional hardwarsaftware capabilities beyond what is
already required to use Unreal Tournament 2004

Minimum System Requirements:

Operating System: Windows® 98/Me/2000/XP

Processor: Pentium® Il or AMD Athlon 1.0 GHz prgser or faster

Memory: 128 MB RAM minimum

Hard Disk Space: 5.5 GB free

Video: Any Windows-compatible video card

Sound: Windows®-compatible sound card. NVIDIA® né&(tm) or other
motherboards/soundcards containing the Dolby® Bidiiteractive Content Encoder
required for Dolby Digital audio

DirectX®: DirectX® version 8.1(included) or higher

Multiplayer: Internet (TCP/IP) and LAN (TCP/IP)playpported

Recommended System Requirements:

Operating System: Windows® 98/Me/2000/XP

Processor: 1.5 GHz or faster processor recommended

Memory: 256 MB RAM

Hard Disk Space: 5.5 GB free

Video: NVIDIA GeForce 2 or ATl Radeon with at le&&t megs of video memory
Sound: Windows®-compatible sound card. NVIDIA® né&ftm) or other
motherboards/soundcards containing the Dolby® Biditteractive Content Encoder
required for Dolby Digital audio

DirectX®: DirectX® version 8.1(included) or higher

Multiplayer: 33.6K baud modem or broadband Integuetnection recommended

6.2 Tools

All members of the development team will use li@ehsopies of Epic Games’ Unreal
Tournament 2004. Some members of the team wilbdsi@ional software, most of
which is included with Unreal:

Software Engineers: Epic Games’ UDE, Epic GamesCUC

Level Designers: Epic Games’ UnrealEd 3.0

Artists: 3D Studio Max 7, Adobe Photoshop
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6.3 Cost Analysis

Because Danger Ball '77 is not a commercial prodinret present licenses possessed by
the development team are sufficient. All tools usethe creation of the game have
already been paid for.

Every member of the development team has purchasegy of Unreal Tournament
2004 and is therefore licensed to create modshsiesv).

Guildhall at SMU, the publisher of Danger Ball "Hgs already purchased educational
licenses for Discreet’s 3D Studio Max 7. Every memtx the development team has a
stand-alone copy of this license, which grantsfasall non-commercial purposes.

According to the Unreal Tournament 2004 End-Useehse Agreement, the purchase of
Unreal Tournament 2004 is sufficient to releasd@angenerated in UDE and UnrealEd.

Epic Games grants permission to publish mods forebliTournament 2004, subject to
certain restrictions enumerated in section 11 #hefmost recent version of the EULA
(released January 11, 2005):

Using UnrealEd, you may create modifications or erdncements to the Software,
including the construction of new levels (collectigly referred to as “Mods”), subject
to the following restrictions:

I. Your Mods must only work with the full, registered copy of the
Software, not independently or with any other softvare.

Analysis: Danger Ball '77 makes no alterationshe turrent copy-protection
technologies already present in Unreal Tournamé@4 Though pirated copies
doubtless exist, the development team will notigelany code to make Danger Ball '77
compatible with a pirated version of the game, wdk any testing be conducted to test
Danger Ball ‘77’s suitability for use with illeg&iopies of Unreal Tournament 2004.

il. Your Mods must not contain modifications to any exeutable file(s).

Analysis: Danger Ball ‘77 contains no modificaticlsany executable. All changes to
game play are implemented through UnrealScript.

iii. Your Mods must not contain any libelous, defamatoryor other illegal
material, material that is scandalous or invades ta rights of privacy or publicity of
any third party, nor may your Mods contain, or be used in conjunction with, any
trademarks, copyright-protected work, or other recaynizable property of third
parties, nor may your Mods be used by you, or anyanelse, for any commercial
exploitation including, but not limited to: (a) advertising or marketing for a
company, product or service.
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Analysis: Danger Ball ‘77 contains no representat®f actual people and therefore
contains no libelous or defamatory content. Allghee, sonic, and code assets present in
Danger Ball '77 are either a) existing assets imgd in Unreal Tournament 2004; b)
original creations of the development team; c) eaghted works for which the author

has granted a license (this last case applies tminusic licensed for use in the game).
Finally, Team Ampersand and the Guildhall at SMidlkshot use Danger Ball 77 for

any advertising or marketing related purpose.

iv. Your Mods shall not be supported by Atari, Epic orany of such parties'
affiliates and subsidiaries, and if distributed puisuant to this license your Mods
must include a statement to such effect.

Analysis: The documentation distributed with DanBaH '77 shall include language to
this effect.

V. Your Mods must be distributed solely for free, perod. Neither you, nor
any other person or party, may sell them to anyonesommercially exploit them in
any way, or charge anyone for receiving or using #m without prior written
consent from Epic Games Inc. You may, exchange theat no charge among other
end-users and distribute them to others over the liernet, on magazine cover disks,
or otherwise for free.

Analysis: Danger Ball '77 shall be distributed dgléhrough noncommercial channels,
for example, the Guildhall at SMU website or a wgiqvebsite that makes Danger Ball
"77 freely available for download.

Vi. The prohibitions and restrictions in this section @ply to anyone in
possession of the Software or any of your Mods.

Analysis: All members of the development team ohssrve the restrictions of the
Unreal Tournament 2004 EULA. Documentation distiéaialong with Danger Ball '77
shall explicitly state that use of the Danger B@H is governed by the January 11, 2005
version of Epic Games’ Unreal Tournament 2004 EULA.

To view the most recent copy of the Unreal Tournatn2004 EULA, see
http://www.epicgames.com/ut2k4 _eula.html.
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