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The common infrastructure team seeks to specify atype of
application, and to provide a platform on which an application of this
type could be built. The platform is motivated by three needed
applications: the Building Security Smulation, the Island/ Planet
Exploration, and the Traffic Flow Smulation. This initial specification
for the common infrastructure is initially conceived from the common

Objective

Provide a platform implementing the most common features of the three
applications, and a framework that can be used in developing applications that
will use the platform.

Requirements
1 Game Engine
Pier436 will include a game engine which must support the following:
1.12D Support
The game engine must support the following common 2D graphics libraries:
1.1.1Camera draw canvas - Embeddable Ul component that provides the
viewpoint from a specified camera, or 'eye’, in the game world. The default
camera will be orthographic and look down on the XY plane.
1.1.2Drawing utilities - A framework for adding custom vector draw and/or
raster draw to the camera view specified in 1.1.1
1.1.3Sprite rendering - Ability to draw rasterized images with alpha
transparency
1.1.3.1Sprite library - Collection of often used images and objects
1.1.3.2User specified sprites - Ability to load custom made sprites

1.1.42D Sound - Playback ability for sound formats wav and mp3

1.1.5Collision Detection - Collision between regions will be supported. Sprites
with alpha transparency will utilize whatever region method such that their
transparent regions are not represented by a collision region.

1.1.6Entity PickingN ability to select entities in the game world by clicking on
the canvas (1.1.1). These regions will be defined as above.

1.2Display Controller
The game engine will support 3D objects and scenes but must maintain:
1.2.13D view of 2D game world - The game world can be defined in 2D yet
viewed in 3D.
1.2.22D Libraries Crossover - All 2D libraries required in 1.1 must be
supported in 3D.
1.2.30bject Loading - 3D Object loading and rendering from popular formats
(to be decided, but probably .obj)
1.2.4User Interface - Common user interface commands that will affect the
camera canvas, which will be consumed by keyboard and mouse
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commands, the default commands are yet to be determined but will be
customi zable.

1.2.4.1<rolling - Translate the map and all its entities.

1.2.4.2Scaling - Adjust the relative size of the map and all its entities.
1.2.4.3Rotation - Spin the orientation of the map and all its entities.

Note:

We test our requirements on the game engine by showing that there is at
least one freely available game engine that implements the substantial
portion of these requirements. Thereisindeed such a game engine, and it
is called the IMonkey Engine [www.jmonkeyengine.com].

JMonkey meets requirements for the Game Engine as specified:
11.1,112,11.3,1.2%

Extension of JMonkey would be required to meet requirements:
114,115,116

2 World Model
The platform will maintain game state of the application, providing specifically
the following:
2.1State Controller
2.1.1Time- - - A clock that can be used by the application, which can run as
slow as real time and as fast as the application mandates.
2.1.2Load/Reset- - - The ability for the application to initialize and reset the
world model.
2.1.3Entity Registration- --To applications the ability to create and add
entities to the world model maintained by the platform.

2.2Camera Controller
The application will have the ability to define an environment in which the
entities exist. The implementation of the map will support:

2.2.1Graphical viewer- - - A means for the user to view the state of the map,
which supports:

2.2.2Zoom levels- - - The ability to view higher detail of a smaller area, or view
more of the map at lower detail.

2.2.3Entity representation- - - The entities will be viewable superimposed onto
the map.
2.2.3.1The entities will appear at their location in the world model.
2.2.3.2The influence of an entity should be bounded over aset region in
the map.

3 Communication Manager
3.1Standard interface for communication over a network.



Pier436 Software Requirement Specifications v3.0 5
Common Infrastructure Team

3.1.1The platform will provide near real - time message exchange over a
network.

3.1.2The messages will be handled by a message controller in the platform.

3.1.3Messages will be returned to the application's message handler.

3.1.4The platform will support guaranteed message delivery.

3.2Event Controller

The platform will support the capability of receiving and broadcasting world

state changes

3.2.1The application must have an event handler and event creators (including
sprite interaction and Ul interaction)

3.2.2Changes must be broadcast back to all client systems to keep systems in
sync with each other.

3.2.3The platform will maintain an event controller to update world state and
dispatch messages to clients.

3.3Client World State Synchronization

The platform must quickly update all client world states after a state change.

3.3.10ne platform must be the supplier for ground- truth entity
representation.
3.3.1.1The platform's message controller will employ a "fair" message
dispatching system to update clients.

3.3.2The platform will support an infrastructure for responding to world state
changes.

3.3.3The event controller, state manager, and message controller will work in
tandem to respond to world state changes and broadcasting them back to
the client systems.

3.4Entity Manager
The platform will provide an interface for manipulating entities that exist in
the global world model.

3.4.1The platform will support entities that are shared to other clients on the
network.
3.4.1.1The platform's entity manager will hold aliases to the clients'
entities

3.4.2The platform will support entities that are not shared to other clients on
the network.

3.4.3The platform will support human and computer controlled entities that
affect world state.

4 Graphics
The product will support management of a collection of entities, both as a
method of data abstraction for the application layer, and for graphical
representation of these entities.

4.1Base Entity Hierarchy
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The product will provide an entity hierarchy such that entities inherit behavior
and are easily extensible. It will provide several commonly used entities, such as:
4.1.1Static entities- - - a non- interactive, non- colliding world object that do

not respond to encounters or collisions.

4.1.2Dynamic (Impassible and Passable) entities- - - an interactive, colliding

world object that respond to encounters and collisions with plugged- in
event actions.

4.1.3Movable entities- - - an entity whose position state can be changed.

4.1.4Controlled entity- - - an entity that has pluggable control logic, either
from a human or computer source (Al).

4.2Control Logic Hierarchy

The product will provide a hierarchy for control logic for controllable entities,
such that they are responsible for the entities movement.
4.2.1Random movement- - - a parameter- based random walk.
4.2.2Constrained movement- --arandom movement in a confined space.
4.2.3Patterned movement- - - movement in arecurring sequence of steps.

4.3User Interface

The product must provide the application developer with a base user interface,
that includes at least the following:

4.3.1Map Controls- - - Implement controls that change the view state of the
map in the user interface.

4.3.2Implements Ul behavior including buttons, text areas, and menus.

4.3.3Framework must be able to process and interpret user input, including
keyboard and mouse events.

4.3.4The product must allow the application developer to add components to
the user interface, as necessary for that application's specific concerns.

4.4Sprite Library
The product will provide a set of 2D sprites for the application teams.

4.5Message Protocol
The product will provide a standard message protocol to the application teams.

4.6Color Palette
The product will provide a color palette for the application teams.
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Figure 1 BThe Pier436 Platform implements the most common elements needed by the three
application teams, and facilitates such actions as message passing, state maintenance, and

entity registration.
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Figure 2 -- The Pier436 Framework implements some optional features to facilitate
application development on top of the Pier436 Platform. The framework also exposes some of
the interface of the platform to speed development at the application level.
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Figure 3 BEntities may be notified of events by registering listeners on the server. When
another entity emits an event of that type, the server notifies all entities in the lookup table.
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The Game World
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Figure 4 BThe game world is made up of many sub modules that handle state changes, game
logic, and rendering. Events from the GUI are sent to the game controller, which alerts the
rest of the sub modules to alter behavior as necessary.
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Creating a New Entity
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Figure 5 DNew entities are created by the application by extending predefined entity types in

the platform environment. New entities are registered by the application in the entity

manager, which stores their infor mation.

Creating a New Entity Timeline

Time | Application 1 | Application 2 | Platform

| Create Entity A |

|  Register A |

| Add A to Entities |

| Notify Clients |

v | Notified About A |

Figure 6 DOnce an entity is created and registered, the platform stores the entity®

information and notifies all clients to update world state.
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Manipulating the Game World: Collisions
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Figure 7N Collisions are managed by the game logic. Impermeable entities are located in the
entity manager, which outputs collision data and a hit entity. These data are used to update
the state of entities affected by the collision.
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Glossary

Entity - Object in the game world that is tracked and kept current across all
application clients.

Framework - Set of modules common across two or more applications.

Region BSub- area of display space. Regions may be rectangular, ovoid,
polygonal, or a conglomeration of the previous three basic types.

Platform - Set of modules necessary in every application.

13



